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General guidelines for environmental managers upon finding a suspected terrestrial or freshwater non-native species within the Antarctic Treaty Area

Introduction

Newly discovered species within the Antarctic Treaty Area may be (i) previously unknown long-term native residents, (ii) recent natural colonists or (iii) species imported anthropogenically (in association with human activities).  In accordance with Annex II of the Protocol on Environmental Protection to the Antarctic Treaty, human introductions should be eradicated while natural colonists and long-term residents should be protected.  However, in some cases deciding which category a newly discovered species should be allocated to may not be a simple task, even for experts, and in some cases this may be impossible with the available evidence. 

This document aims to provide some general guidelines for environmental managers (Table 1) that should help to distinguish species new to continental Antarctica and the Antarctic Peninsula (i.e. either previously unknown long-term residents or recent colonists) from known native species, and so help guide management decisions and actions.  These guidelines are not intended to be comprehensive and can only give general advice.  Ultimately, the recommendations cannot replace the experience or interpretative capabilities of taxonomic and ecological experts and their opinion should be sought where possible.    

Managers should try to collect information on the newly discovered species directly, but inevitably may have to rely on information provided by tourists or non-science staff of tourism vessels or national Antarctic programmes.  Digital photographs, including close-up images of any relevant structures, and also of the specimen location in the field (i.e. its immediate environment) may help greatly in the identification process.  However, dried or preserved specimens will almost certainly be required by taxonomic expert in order to confirm identifications. 

Biosecurity measures

If there are thorough and effective biosecurity standards and controls in place, then newly discovered species are more likely to be recent natural colonists or long-term native residents.  However, recent evidence suggests that substantial numbers of biological propagules are introduced with cargo, vehicles, foodstuffs, visitors clothing and possessions, revealing that biosecurity standards currently in place are not sufficiently effective.  Therefore all reports of the discovery of apparently new species within the Antarctic Treaty Area should be investigated. 

Without detailed examination by specialist taxonomists it is usually impossible to identify terrestrial plant and animal species that have been transferred from one Antarctic region to another, although this is also an important biosecurity issue within the Treaty Area.  

Which biological groups are likely to be reported and what environmental management actions are feasible?

· In practical terms, novel vascular plants are the biological group most likely to be noticed and reported,  and if dealt with at an early stage of colonisation can be potentially eradicated without extensive long-term effort.

· New occurrences of terrestrial mammal and bird species are likely to be identified by non-experts, but it is unlikely that these species would be able to survive an Antarctic winter in the natural environment, so any ecosystem impacts are likely to be short term (perhaps a few months at most). It should be noted that potentially large numbers of (naturally) vagrant birds, possibly thousands or more, are likely to enter the Treaty Area in a typical summer period.  Rats and mice in particular should be eradicated as soon as possible, particularly if they become associated with buildings and other Antarctic infrastructure, as they may have a negative impact upon neighbouring bird populations.

· A large proportion of winged insects introduced to Antarctica by either natural or anthropogenic mechanisms are likely to arrive as individuals or in low numbers and are unlikely to establish, especially in continental Antarctica.  Little immediate environmental management may be required, other than to capture specimens for identification, if possible.  However if the invasion persists or is at a research station, eradication should be attempted as soon as possible.

· Non-native invertebrate species are extremely difficult to eradicate without a good knowledge of their local distribution, life cycle and ecology.  Considerable long-term effort will probably be required.  Nevertheless, as with all non-native species eradication attempts, the chances of success are likely to be greater if the eradication is initiated during the early stages of the species colonisation/establishment.  

· In accordance with the Environmental Protocol, introduction of non-sterile soil is prohibited. However, other material may harbour non-native species, for example, building materials.  Untreated timber with attached bark should be carefully checked for non-native species (insects, lichens, algae, fungi, etc.) and if found, should be removed or incinerated.

Table 1.  General guidelines for environmental managers attempting to distinguish long-term native species, recent natural introductions and non-native species

	Region
	Biological Group
	Rationale

	Species likely to be new introductions and subject to direct management action (containment and/or eradication):

	Antarctic Treaty Area
	All terrestrial mammals
	Terrestrial mammals (e.g. rats and mice) will not arrive in Antarctica by natural mechanisms.

	“
	All freshwater fish
	Freshwater fish will not arrive in Antarctica by natural mechanisms. 

	“
	All terrestrial invertebrates found associated with research station buildings, ships and aircraft
	Invertebrates found associated with research station buildings are likely to be non-native introductions, including for example escapees from hydroponic systems, and imports associated with foodstuffs.

	“
	All plants found within research station buildings, unless introduced in accordance with a permit
	Plants found within research station buildings are likely to be non-native introductions, although growth of non-native plants within hydroponic systems can be permitted in accordance with the Antarctic Treaty.

	Continental Antarctica and southern Antarctic Peninsula (south of 70oS)
	All vascular plants
	Despite the existence of little direct evidence, the possibilities of vascular plant species getting to continental Antarctica by natural mechanisms are likely to be extremely low, although this may not be the case for the northern Antarctic Peninsula.

	“
	All winged insects 
	No winged insects are native to continental Antarctica. The likelihood of winged insects being transferred by natural mechanisms to continental Antarctica is also extremely low compared to the northern Antarctic Peninsula region.  Vagrant winged insects are likely to be difficult to catch, but they are unlikely to survive in Antarctica for more than a few days unless they are associated with research station buildings, and are very unlikely to reproduce and become established in the natural environment.

	“
	All terrestrial invertebrates greater than 2 mm in length
	All native terrestrial Antarctic invertebrates in this region are less than 2 mm in length (e.g. mites, springtails, etc.).  Therefore, all larger terrestrial invertebrates are likely to be new introductions and probably non-native species.

	Northern Antarctic Peninsula (north of 70oS)
	All vascular plants with a Northern Hemisphere or boreal-cosmopolitan origin
	Most non-native plants introduced to the Antarctic and sub-Antarctic are European in origin, even if transferred via a sub-Antarctic ‘stepping stone’, and are particularly successful at colonising disturbed ground.  It should be possible for many common non-native/invasive vascular plants of Northern Hemisphere origin to be identified by a general botanist, without having to seek advice from an expert in Antarctic botany.

	“
	All winged insects (with exception of Parochlus steinenii)
	Vagrant winged insects may arrive in Antarctica by natural means given the relatively short distance to South America, but the majority are unlikely to survive the Antarctic climate.  Parochlus steinenii is the only native winged insect species within the Treaty Area and is found in the South Shetland Islands.  Care should be taken not to confuse it with a non-native species, though in practical terms it would be impossible to eradicate given its wide occurrence in the islands.

	Species that may require further investigation before management action:

	Antarctic Treaty Area
	All vascular plants with a Southern Hemisphere origin
	Some Southern Hemisphere plants are likely candidate species for transportation to Antarctica by natural mechanisms 

	“
	All mosses, lichens, liverworts and other lower plant species.
	Considerable taxonomic expertise is required to accurately identify these groups to species level, and reports of non-native cryptogams are therefore likely to have little or no credibility or likelihood in reality.  It is unlikely that anyone other than an expert would recognise a species as non-native.  If necessary, advice should be sought from one of the limited number experts.

	“
	All established/reproducing  populations of winged or other higher insects
	Parochlus steinenii is the only winged insect currently considered native within the Treaty area and it is restricted to the South Shetland Islands.  A newly established population of winged or other higher insect has never been discovered in the natural environment within the Treaty Area.  Any such discoveries should be referred to a specialist so that advice can be given. 

	“
	All established/reproducing  populations of terrestrial invertebrates with individuals greater than 2 mm in length
	A newly established population of invertebrates with individuals greater than 2 mm has never been discovered in the natural environment within the Treaty Area. Only two species native within the region achieve this size, Parochlus steinenii as described above, and a second (wingless) midge Belgica antarctica, whose distribution includes the South Shetland Islands and Antarctic Peninsula south to c. 69°S  Any such discoveries should be referred to a specialist so that advice can be given. 

	“
	All freshwater invertebrates
	The distribution of the limited number of native freshwater invertebrate species within Antarctica is not straight-forward.  Expert advice should be sought.

	“
	All bird species
	Birds are unlikely to be introduced unintentionally by human means.  Most bird species encountered will be vagrants, in which case they should remain undisturbed.  Expert advice could be sought if is considered necessary.

	“
	All introduced bacteria, viruses, protozoa and fungi
	Currently, it is almost impossible to eradicate microbial plant pathogens or microorganisms from the natural soil environment.  It is also extremely difficult to reliably classify a microbial species as native or non-native due to major gaps in our knowledge of microbial biodiversity.  Managers are unlikely to be able to undertake a response other than to instigate appropriate quarantine measures.  Expert advice should be sought.

	“
	All microbial pathogens of marine mammals and birds
	Microorganisms (e.g. bacteria and viruses) causing disease in Antarctic birds and marine mammals or associated with large-scale animal mortality events should be treated with extreme caution.  Any response should be co-ordinated with appropriate quarantine measures, due regard to the health and safety of personnel, advice from veterinary experts.  (Useful advice is contained within ATCM XXIV/CEP IV WP 11 Report on the open-ended intersessional contact group on Diseases of Antarctic Wildlife: Report 2 - Practical Measures to Diminish Risk (Draft).)  


