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remains relatively constant from 2001 to 2007 (around 
1.5 million), there is a steady decline in the number 
of traded specimens from 2008 onward (from nearly 
1,390,319 in 2008 to 1,184,651 in 2010). Again, a few 
species make up a large part of the total CITES trade with 
the top ten species making up 73% of the total trade. One 
species (I. iguana) is responsible for 38.8% of the total 
CITES trade. The top ten species consist of three lizards, 
two snakes, two crocodilians and two turtles (Table 5). 
We mapped the total number of imported and exported 
specimens per country (Fig. 3A, B). In order to ascertain 
whether these trade volumes are economically relevant 
to the inhabitants of these countries, we also mapped 
the numbers of imported and exported specimens per 
1000 inhabitants (Fig. 3C, D). This analysis shows that the 
USA is both the biggest importer and exporter of reptiles 
and amphibians world-wide. When scaled to the number 
of inhabitants, North America and western Europe 
are the biggest importers in addition to Hong Kong. El 
Salvador has the highest number of exported specimens 
absolutely (5,332,056), and per 1,000 inhabitants (881).

DISCUSSION

Our results suggest that the trade of reptiles and 
amphibians in the USA is a business of considerable 
economic importance. Interestingly, however, the trade 
(be it overall or in CITES listed species) is dominated by 
relatively few species and trade numbers of the bulk 
of species are rather low. For example, more than half 
of the total number of species traded in the USA over 
the nine-year period analysed are represented by less 

than 100 specimens (i.e. less than 10 a year). Although 
the comparison of the USA trade with that in other 
countries is difficult due to the lack of available trade 
data, we predict similar patterns. Moreover, the USA is 
both absolutely and relatively the biggest importer of live 
amphibians and reptiles. Due to the lack of trade records, 
reports and analyses for other countries are largely 
based on the trade in CITES listed animals (e.g., Auliya, 
2003). As only three of the 15 most traded amphibians 
and reptiles in the USA appear on the CITES lists this 
renders explicit comparisons more difficult. One notable 
aspect, however, is that in comparison with the total 
CITES records the proportion of captive bred reptiles is 
greater in the USA trade in the period from 2001–2009 
(66.9% vs. 31%; see Tables 4, 5).

Captive breeding of animals for export is becoming 
more and more popular in the USA with over 90% of the 
animals exported being derived from captive commercial 
breeding, something which has also been observed for 
the global trade in chameleons (Carpenter et al., 2004). 
Surprisingly, the CITES data do not show a similar trend 
in the increase of captive bred specimens in the trade 
with the total number remaining constant over the 
period analysed. Sustainability is of growing importance 
in almost any aspect of human activities and sustainable 
breeding of reptiles and amphibians for the trade is 
possible, yet lagging behind in those countries exporting 
most CITES-listed animals (Fig. 3). Although promoting 
in situ breeding and ranching programs in developing 
countries for which the trade is an important livelihood 
(i.e. many countries in Central and South America, South-
East Asia and West-Africa, Fig. 3) may be important, its 

�&�]�P�X���ï�X��Maps showing (A) the total number of imported specimens per country under CITES, (B) the total number of 
exported specimens under CITES, (C) the total number of imported specimens per 1,000 inhabitants, (D) the number 
of exported specimens per 1,000 inhabitants. Panel C does not show Hong Kong, which has the highest number of 
imported specimens per 1,000 inhabitants (110). Panels B and D do not show El Salvador, which has the highest 
number of exported specimens absolutely (5,332,056), and per 1,000 inhabitants (881).
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effects on the capture of wild animals are likely contingent 
on the use of a quota system (Bulte & Damania, 2005). 
Although harvesting of ecologically versatile species with 
high reproductive output may be sustainable (Shine et 
al., 1996, 1999), many species of amphibians and reptiles 
are ecological specialists and have low reproductive 
output and thus the benefits of harvesting from the wild 
versus ranching or captive breeding should be evaluated 
carefully. Captive breeding ex situ is rather rare, even in 
countries having a long tradition in herpetoculture such 
as Germany or the Czech Republic (±0.07% of the total 
trade; Auliya, 2003). Yet, ex situ breeding may provide 
a good way to raise awareness and saturate the trade 
for the hobbyist with easily maintained species. By 
increasing the availability of easy-to-maintain species in 
the trade, the overall welfare of reptiles and amphibians 
in captivity will be improved as well. These are also the 
species most commonly encountered at pet shows and 
likely to be bought by the novice herpetoculturist (Arena 
et al., 2012; Prestridge et al., 2011).

Our analysis of trade data also shows that several of 
the most traded animals are invasive species, two of 
which are considered real pests (Tables 1, 4). In addition 
to being of real danger in the countries to which they are 
exported, some of these are also bred in large quantities 
in the USA and elsewhere, with at least one of these 
not being native to the USA and known to be invasive (I. 
iguana, see Tables 4, 5). Although most of the potential 
invasive reptiles thrive in tropical or subtropical climates, 
two of the most traded amphibians are known to be 
invasive in temperate zones as well (R. catesbeiana and 
X. laevis). Thus, the potential risk of the trade in reptiles 
and amphibians in spreading invasive species and 
potential novel diseases (as in the case of for example 
X. laevis; Fisher & Garner, 2007; Measey et al., 2012) is 
real if the trade of these species is not regulated at the 
international level.

Based on our analysis of the trade in reptiles and 
amphibians in the USA from 2001 to 2009 we conclude 
that the majority of the trade is confined to only a very 
limited number of species. Moreover, the number of 
captive bred specimens (excluding ranched or farmed 
specimens) traded appears to increase over time. This 
pattern is not seen in the data of CITES regulated animals 
worldwide despite the fact that it has been noted for 
some groups of reptiles such as chameleons (Carpenter 
et al., 2004). Figure 3D shows that the countries exporting 
most animals per inhabitant are in Central and South 
America, Southeast Asia and Africa, with the USA and 
Canada also being important. This suggests that the trade 
in reptiles and amphibians is economically important 
in these countries. Primary consumer countries are 
the USA, China (through Hong Kong) and the EU (Fig. 
3B). Our analyses suggest that regulating the trade in 
invasive species may be of prime importance given 
the large numbers of those species bred and traded. 
Clearly, objective impact assessments of the trade can 
only be conducted if trade records are available and thus 
real efforts need to be made by the principal countries 
involved to make such data available for analyses.  
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