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Abstract Online trade is recognized as one of the

major wildlife conservation challenges of present

times, but its ability to facilitate biological invasions

seems to be often overlooked. In New Zealand, online

trading poses a biosecurity risk associated with the

importation of unwanted flora and fauna into the

country, as well as the spread of undesirable organ-

isms within internal borders. We provide a number of

examples to highlight the importance of this issue.

There is no simple solution for this problem; it not

only requires vigilance and quick action by the

appropriate authorities, but it is also necessary to

raise awareness by educating the public (both selling

and buying species) and liaising with those in charge

of online trading sites.
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Introduction

The marked expansion of the internet brought remark-

able changes to the way information is exchanged

worldwide. For those involved in research, the imme-

diate access to online literature is an incredibly useful

resource. On the other hand, as with any other human

tool, the internet’s capability to facilitate professional

and social connections around the globe has potential

for misuse.

New doors for illegal trade in wildlife have been

opened, and online trade is said to be one of the major

wildlife conservation challenges of this generation

(IFAW 2008). In the report Killing with Keystrokes the

International Fund for Animal Welfare (IFAW 2008)

reveals the internet trade of numerous species protected

by the Convention on International Trade in Endangered

Species (CITES). These include the sale of ivory, birds,

reptiles, primates and big cats. It seems that in the black

market trade of rare species, the rewards from successful

transactions far outweigh the financial penalties incurred

in the event the perpetrators are caught. As a result, even

critically endangered gorillas have been available for

purchase over the internet, reportedly from £4,500 in

London (Frith 2005). The main culprit in the interna-

tional online trade seems to be the USA-based auction

site eBay, which bent to pressure last year and banned the

sale of ivory to protect endangered elephants (Anony-

mous 2008; Greenemeier 2008).

However, an important aspect that seems to be

often overlooked is the facilitation of biological
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invasions associated with the online trade of organ-

isms. In New Zealand, online trading poses a

biosecurity risk associated with the importation of

unwanted flora and fauna into the country, as well as

their movement within internal borders. The primary

threat posed by online trade is likely to result from

species that are sold and intentionally or accidentally

released into the environment.

Numerous threats to biosecurity in New Zealand

There are several recent examples illustrating the

numerous threats posed by online trade in New

Zealand. In late 2006, 16 lizards illegally smuggled

into the country were seized from various locations

after it was discovered these were being sold on

Trade Me (New Zealand-based equivalent of eBay).

The species being sold online included eight iguanas

(Iguana iguana), two emerald tree monitors (Varanus

prasinus), five Chinese water dragons (Physignathus

cocincinus) and a blue tree monitor (Varanus mac-

raei). The latter is a rare species and, following

arrangements with Indonesian authorities, it was

returned to that country, but the other species had

to be euthanized for biosecurity reasons (ERMA NZ

2007). The emerald monitors were found to be

infected with a protozoan (Hepatozoon sp.) absent

from New Zealand. Such parasite could pose a threat

to endemic reptile species, such as the tuatara

(Sphenodon guntheri) that is classified as vulnerable

in the IUCN Red List of Threatened Species (IUCN

1996). The iguanas were also found to be infected

with a Salmonella serotype not present in New

Zealand.

A barrier to enforcement against a number of

species is that those with populations established in

New Zealand before legislation came into effect are

legally exempt from biosecurity regulations, unless

authorities officially declare that action is required

against a particular organism. Thus, the movement

and the consequent spread of potentially invasive

organisms within New Zealand is also a significant

biosecurity issue. An invasive species may have a

restricted distribution within the country for a variety

of reasons (e.g. its spread being hindered by

environmental barriers), and pet traders using online

auctions to sell such animals are making them more

popular and accessible, ultimately facilitating further

introductions to the wild and invasion of more

suitable habitats.

One such case is the red-eared slider (Trachemys

scripta elegans), which is included in the World

Conservation Union (IUCN) list of 100 of the world’s

worst invasive species (Lowe et al. 2000). This

species is a very popular pet worldwide, being

‘mass-produced’ in the USA for the international

trade (Cadi et al. 2004). In New Zealand it seems to be

one of the most affordable and easily obtained exotic

reptiles (Kikillus et al. 2009). Isolated populations of

the species have been found in the wild in New

Zealand (Thomas and Hartnell 2000; Dykes 2007),

and climatic models indicate that a number of

northern areas are suitable for its establishment

(Kikillus et al. 2009). Some regional authorities now

classify T. s. elegans as pests, and are advocating that

research is carried out to determine whether they are

likely to become invasive in New Zealand (Kikillus

et al. 2009). In the meantime, unrestricted online trade

means that it is likely that feral populations may

become more widely established, and consequently

affect native freshwater environments.

Another example is the online sale of introduced

frogs that are already established in New Zealand.

Although it is illegal to release these animals into

waterways, this does not prevent people from doing so

once they tire of their pets. This is of concern for

biosecurity and conservation authorities as the pet

trade of tadpoles is facilitating the spread of the

chytrid fungus Batrachochytrium dendrobatidis

around New Zealand (Waldman et al. 2001). This

fungus has been responsible for massive morbidity

and mortality in amphibian populations worldwide,

and the movement of infected animals by trade

appears to be the primary cause of its spread (Johnson

and Speare 2003). In New Zealand, B. dendrobatidis

is likely to be implicated in the decline of endemic

frog species, which were already under threat (Bell

et al. 2004; Waldman et al. 2001).

The sale of genetically modified organisms is

another problem. Such organisms are regulated by

New Zealand’s Hazardous Substances and New

Organisms Act 1996 and cannot be imported or

released in New Zealand without approval from the

Environmental Risk Management Authority. In 2007

MAF Biosecurity New Zealand (MAFBNZ, the coun-

try’s lead biosecurity agency) launched an investiga-

tion after members of the public reported the online
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auction of brightly coloured zebra danios (Danio rerio)

suspected to be genetically modified organisms. Lab-

oratory testing confirmed their GMO status, and

MAFBNZ tracked down and subsequently destroyed

over 200 hundred specimens (Loughnan et al. 2007).

The aquarium trade appears to be the main driver

behind the increased biosecurity risks associated with

the internet trade. The New Zealand Biosecurity

Strategy recognized the internet mail order of marine

organisms as a particular threat (Biosecurity Council

2003), citing as an example the invasive seaweed

Caulerpa taxifolia. This species is readily available

over the internet, and can be easily ordered from

overseas. Its introduction and spread in coastal waters

in many areas of the world had dramatic ecological and

economic consequences, and it seems that its release

from aquaria has been responsible for most, if not all,

of the major C. taxifolia invasions (Walters 2009).

The illegal importation or movement of potential

invasive species within, or into the country poses a

threat not only to environmental, social and economic

values but also to human health. The Malaysian

trumpet snail (Melanoides tuberculata) for example,

was relatively recently found to be established in New

Zealand (Duggan 2002). Overseas, M. tuberculata is

the intermediate host of a number of trematodes that

are human parasites (Derraik 2008), and it is believed

to have been released into the New Zealand environ-

ment from aquaria (Duggan 2002). Its distribution

until recently was thought to remain limited to

geothermal waters in the central North Island, but

recent data indicate that it is more widespread than

previously thought. Melanoides tuberculata has been

sold widely on online auction site Trade Me, which

may account for its spread to other locations.

Another example is the previously described illegal

importation of iguanas infected with an exotic

Salmonella serotype. Reptiles are widely recognized

as common sources of Salmonella infection to

humans, as demonstrated by frequent case reports

worldwide, particularly in North America (Mermin

et al. 1997; Woodward et al. 1997; CDC 2003). There

are numerous Salmonella serotypes/phages overseas

that are not present in New Zealand, and although

these usually cause gastroenteritis, Salmonella infec-

tion may be associated with serious human disease

such as septicemia and meningitis (Mermin et al.

1997; CDC 2003). As a result, the arrival of such

exotic human pathogens into New Zealand in

association with illegally imported reptiles is a human

health concern.

Issues and possible mitigating measures

One of the challenges to detection of invasive species

at the border is that often the custom declaration on a

mail package fails to accurately disclose its contents

(intentionally or unintentionally). If the package

containing the organism then evades other biosecurity

controls (e.g. detector dogs), a noxious species will

slip through the system and possibly find their way

into the New Zealand environment. Species that are

considered to be a threat to New Zealand may be

classified as unwanted organisms under the Biosecu-

rity Act 1993, pursuant to section 2(1), which pre-

vents their legal sale, propagation, or distribution

within the country. However, for these legal tools to

be of use, it is necessary to monitor the online trading

and subsequently enforce the legislation. These mea-

sures may be resource-hungry, and thus unlikely to be

a regular activity put into practice by the appropriate

authorities. In addition, as previously discussed, the

legislation does not curtail the sale of organisms

already present in New Zealand that are either not yet

identified as potential hazards or not officially

declared as such.

It is possible that the examples discussed here are

just the tip of the iceberg. In New Zealand, no single

authority has the responsibility of regularly monitor-

ing online auction sites. As a result, the detection of

such online sales in New Zealand occur on an ad hoc

basis, either reported by members of the public or

identified by staff of one of the country’s biosecurity

or conservation agencies.

Finally, while this issue has been discussed pri-

marily in the context of New Zealand, biological

invasions are a worldwide issue, and the online trade is

a clear doorway for new invasions. It seems important

that members of the public, especially those with

technical knowledge of species that are potential

threats, remain vigilant. In the event that a potential

hazard organism is found to be for sale, the respective

authorities should be notified. It seems that in many

cases the culprits are ignorant or misinformed of the

associated issues, rather than intentionally attempting

to breach the legislation. It is therefore necessary not

only to educate the public (both selling and buying

Online trade poses a threat to biosecurity

123



species), but also to liaise with those in charge of

online trading sites to increase awareness of the issue.
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