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There can be no doubt that rats have had a significant detrimental impact on South Georgia.  The species that has suffered the most is the endemic South Georgia Pipit, which is completely excluded by the presence of rats.  A successful eradication of Grass Island has shown that pipits will in time recolonise areas once the rats are removed.  The other significant group to suffer from rat predation are the burrowing seabirds, which are greatly reduced in number where rats are present, with some (allbeit non-endemic) species completely excluded.  However, many offshore islands remain rat free and are havens to these species, as is the south coast of the island.  Priority should be given to preventing the spread of rodents to any new areas.

1
Legal Considerations

South Georgia is bound by two international agreements to give consideration to the issue of invasive species.

Paragraph 1.4.2 of the Agreement on the Conservation of Albatross and Petrels states that measures should be taken “to the extent feasible to control and where possible eradicate non-native taxa of animals and plants, or hybrids thereof, that are, or may be, detrimental to populations of albatrosses and petrels”.

The Convention on Biological Diversity in article 8(h) states that efforts should be made “to prevent the introduction of, control or eradicate those alien species which threaten ecosystems, habitats or species”.

In addition, The Environment Charter for South Georgia (an Agreement between the UK and the Government of South Georgia) guiding principles 7 and 8 state that efforts should be made to ‘safeguard and restore native species, habitats and landscape features, and control or eradicate invasive species” and “to encourage activities and technologies that benefit the environment”.

2
Biosecurity

First and foremost, an effective and robust biosecurity regime needs to be in place on SG before eradication is attempted.  The vast financial investment required for a project such as this would be wasted should a reintroduction occur.  Recent efforts by the Government of Souther Georgia and the South Sandwich Islands (GSGSSI) have significantly improved the issue, though there is still a significant risk of alien introduction in bulk cargo.  This has yet to be addressed.  Also required prior to eradication is an effective ‘early warning’ system, a means of monitoring eradication sites and rat-free areas in order to detect any reinvasion or invasion.  In the event of invasion or reinvasion, an immediate and effective response is required.  A response plan is therefore required, which would involve a store of appropriate equipment on SG, and the training of staff who would initiate any such plan.  At present it is felt that there is a significant risk of accidental introduction of an alien species in general, including rodents to mainland SG and to key sites such as Bird Island.

The most effective way of dealing with biosecurity issues is to have pre-border measures in place, as there is not the manpower nor the infrastructure to deal with any infested cargo on SG.  Clearly the aim is to prevent an alien reaching the island, not to try and deal with it on arrival.  Many issues could be resolved at source, for example by using suppliers in the UK with effective IPM regimes in place.  The “weak link” at present is Falklands Interim Port and Storage System (FIPASS) in the Falkland Islands, which has little or no measures in place.  The vast majority of cargo destined for SG passes through the Falklands, so it is obvious that any pre-border biosecurity measures should occur at FIPASS.  These preventative measures should include visual inspections, cleaning and fumigation where appropriate, and control and detection measures such as bait stations.  

Awareness raising and training is vital to making biosecurity a success, as is ensuring the buy in of third parties such as BAS and Morrison’s.  The training of key staff (e.g. on-site government officers and crew of Pharos) and the inclusion of biosecurity as a core part of staff responsibilities is a key step.

3
Other pest species

There are other invasive species on SG eradication of which would be far more achievable than that of rats.  Bittercress is at present a relatively small issue, which could be dealt with.  By addressing this first and by using local staff awareness would be raised of biosecurity issues and skills developed with a mind to future responsibilities (i.e. rapid response to new introductions).

A larger issue (though one that is again easier to resolve than that of rats) is that of reindeer.  These should be removed prior to rat eradication, as it is likely that there would be issues such as bait consumption, and to allow tussac recovery, without which the benefits of rat eradication would be considerably restricted.   Bait consumption by reindeer would reduce access to bait by rats, requiring a much higher application rate.  Poisoned reindeer carcasses would then be accessible to scavenging birds, posing a great risk of secondary poisoning.  Removal of reindeer removes grazing pressure from those areas, allowing reestablishment of tussac habitat for breeding birds, and negates the effect of trampling on burrows. If the aforementioned issues can be resolve, however, rat eradication in reindeer areas would still be beneficial in the presence of the reindeer, the benefits would be much greater in their absence.  The eradication of reindeer while a major task is far more readily achievable than rat eradication. It would also be a valuable stepping-stone toward restoration of the island, and an important and worthwhile learning experience, benefiting the larger and longer-term rat eradication project. While the Government is currently committed in the document “Plan for Progress“ (Pasteur and Walton, 2006) to eradicate one herd, many people argue that complete removal is warranted and desirable to restore natural ecosystems. The deleterious effect of reindeer on key habitats such as tussac is patently obvious.

Of concern is the issue of mice.  Historically, the presence of mice was only confirmed at 2 locations, the north and south shores of Shallop Cove, and then more recently at Cape Rosa.  The area now designated as mouse infested is the entire Nunez Peninsula, and the coast from Shallop Cove to Cape Rosa up to a glacier on the south coast of King Haakon Bay.  Whilst the presence of mice is widely considered to be generally less detrimental than rats, they complicate the matter of rat eradication in several ways.

It is likely that mice are restricted to only one area of South Georgia due to the presence of rats, which will compete heavily with the smaller rodent species.  Should rats be eradicated from the rest of the island, the mouse population could irrupt elsewhere.

Of perhaps greater concern is the fact that historically in areas where rats and mice coexist; competition keeps mice at undetectable levels.  Once the competition is removed through eradication of the rats, the mouse population may explode in areas they were never previously considered to be.  There is a chance that mice may be far more widespread on South Georgia than we are currently aware.  In some cases, rodent control in the presence of more than one rodent species can pose a serious threat to the ecosystem, sometimes causing more damage than was encountered pre-control (Caut et al, 2007).  A small mouse population could explode to proportions far greater than the carrying capacity of the system after removal of rats (the competitor release effect), causing extreme damage from which the system may not recover.

Whilst mice are likely to have less of an impact than rats, their presence in new areas will still have a measurable negative effect, which needs to be considered and, if necessary, accepted.  The negative presence of the mice will also reduce the positive impact of rat eradication.  Consideration also needs to be made regarding the behaviour of mice on Gough Island, where they have developed predatory behaviour toward nesting albatross and burrowing seabirds.  It appears that this is a learned behaviour, and it is not inconceivable that mice on South Georgia could at some point display similar behaviour.

Strong consideration should be given to attempting mouse eradication on SG, and arguably this should occur before a rat eradication, to eliminate the possibly of spread of mice from the existing local population (likelihood of this needs to be considered).  However, to date mouse eradications have been attempted on relatively small islands (the largest successful attempt on Enderby Island at 710ha), and have met with more failures than rat eradications have.  Some larger islands are now being planned for or proposed, including Macquarie Island (12,900ha), Antipodes Island (2024ha) and Gough Island (6500ha).  It would seem prudent to await results from these further developed projects before progressing an attempt on South Georgia.  Per unit area, a mouse eradication would be likely to be more expensive than a rat eradication due to the probability of a higher density of bait required (due to smaller home range sizes) (Angel et al, 2006).  Unlike rat eradication, there is as yet no consistently successful methodology for the eradication of mice from large areas.  Given the logistical and financial costs of any project on South Georgia, and the size of the area in question, it would seem prudent not to use the island as a testing ground for large-scale mouse eradication.

If trial rat eradications go ahead, extensive monitoring should occur in order to identify the presence of mice in these areas.

4
Management Options

There are three management options for rodents: to maintain the current situation, to attempt eradication, or to control the population.  Due to the scale and number of treatable areas on South Georgia and the lack of manpower on the island, control is not a realistic option.

Maintaining the current situation:

There is no doubt that the presence of rodents on South Georgia is having a detrimental effect on the biological diversity of the island.  To maintain the current situation would clearly not remedy this in any way, so is undesirable in terms of the fact that it is not a solution.  However, due to high level of risk, extreme costs and high potential for disturbance to native wildlife, it may be decided that full island eradication is not feasible and so maintenance is the only option.  In this instance, improved biosecurity and monitoring, with an effective contingency response plan, would ensure that that rodents do not spread to and/or establish in key areas, ensuring that the situation does not escalate, and that current safe havens to wildlife are preserved.  Clearly maintaining the situation would be low in cost, with the only expenditure being in improved biosecurity and development of a contingency response plan.  It also leaves the door open to use of new, more reliable and potentially cheaper eradication technologies which may be developed in the future (sterillants, pathogens or genetics) which do not currently, and arguably may never, exist.

Eradication:

The only current and proven option for eradication of rats from South Georgia would be through the use of helicopters to distribute poison (second generation anticoagulants such as brodifacoum) in cereal-based bait.  This has proven to be an effective method on numerous islands around the world.  However, the largest island to have been cleared to date is Campbell Island, at 11,300ha.  Some of the land areas of South Georgia are larger than this, with far greater difficulties involved in terms of logistics and climate.  The Campbell operation was carried out with specialist teams using experienced helicopter pilots, with the full backing of the experienced Department of Conservation and financial support of the New Zealand Government.  Eradication is very black and white – it succeeds or it fails.  There is absolutely no guarantee of success if eradication is attempted.  However, a success completely removes the problem of rodents, allowing recovery of the island’s wildlife.  The remainder of this document aims to discuss some of the issues surrounding a potential eradication on South Georgia.  Whilst success brings extremely desirable results, a failure would have serious implications for further efforts both on South Georgia and globally, especially where other overseas territories are concerned (namely Tristan and Gough).

A failure would have short-term benefits in terms of relief to under pressure species, as a large percentage of the rats would be killed.  However, as the rodent population recovers, it would quickly rebuild and be likely to irrupt to pre-eradication levels before stabilising to a sustainable level.  This would put huge strain on native wildlife, and greatly negate any short-term benefits that they had gained.

There are also disturbance and secondary poisoning implications associated with the use of toxins, and their spread by helicopter (which will inevitably involve flying over sensitive wildlife colonies).

An eradication plan could develop in two ways, through consideration of an island-wide eradication, or by focussing on key areas.

5
Topography, Climate and Location

Both topography and climate can have great influence on the success of an eradication effort, and on South Georgia add a level of complexity not encountered in other projects.

The only reason that rat eradication on South Georgia is even considered to be feasible is because its glaciers create (at present, this situation may change with time and global warming) impassable barriers to rat populations, effectively splitting the island into discrete units which can be tackled individually.  However, it is extremely difficult to define these areas, as snowlines vary and scree slopes reach high up mountain slopes and into the interior of the island.  To try and put set boundaries on eradication areas is both difficult and risky.  Added to this is the fact that rat signs have been reported on some glaciers (the Lyell Glacier for example) and in high-mountain passes (Mount Hodges as an example).  It is therefore nearly impossible to have a set of “rules” which can be used to target effort.  A recent project to develop a GIS database for the island will assist with this, though any eradication effort would have to rely to a certain extent on decision making on the ground, depending on what is encountered at the time.

Further complication is added by the presence of the old whaling stations, which provide significant shelter to large numbers of rats, creating hotspots of artificially high populations of rats.  The high numbers of seals present in the stations provide significant feeding opportunities for rats, with the additional benefit that the buildings limit access to individual rodents by predators.  It is also likely that the stations can maintain a high recolonising population over the winter, which will rapidly spread in the spring.  Eradication in these areas would be more problematic, with several over-flights likely to be required (over whaling stations) to distribute a higher volume of bait than would be used elsewhere.  It is also likely that teams would be required to enter the stations on foot to spread bait into areas that the helicopters could not reach, which presents serious health and safety issues from airborne asbestos and windblown debris.

Clearly weather will have a bearing on the ability of helicopters to operate.  Strong winds greatly affect the safety of helicopter operations and the accuracy of bait placement on the ground.  Rain will damage or wash away distributed bait.  Long periods of rain must be avoided where possible, and if they occur then baiting must be repeated.  Low cloud and fog will also prevent helicopter operations.  Any delay in distribution of bait increases the risk of failure.

The main risk introduced by the South Georgia climate is considered to be high winds, which are frequently encountered.  This will require extra time to be factored in for any attempted operation, and may involve many “down days” where operations are impossible.  Given that any operational window on the island is likely to be fairly short, this adds an element of significant risk.

Due to the remote location of the island, and the large amounts of equipment required for any eradication effort, this would be the greatest logistical exercise ever attempted in an operation of this kind.  Due to this, the risks and costs are much higher.  A breakdown or damage to a helicopter for example would jeopardise the entire project, as a replacement would not be available in a reasonable time and the area being treated would need to be re-started from scratch. Due to the short window of operational opportunity on the island (April-June), doubling up would be unfeasible – efforts must therefore be made to ensure that minimum operational capacity is maintained, either through the presence of a spare helicopter or sufficient spares and engineers that significant downtime is not encountered through failure of an airframe.

6
Selection of Poison

The only toxin to have been repeatedly proven for use in eradications is the second-generation anticoagulant Brodifacoum.  It is usually presented in a compressed cereal pellet of approx 2g.  The pellets are dyed green in order to deter birds.  Brodifacoum acts by interfering with the synthesis of clotting factors (vitamin K dependent, hence the fact that the antidote is administering of vitamin K) in the liver.  Consumption of a single pellet provides a lethal dose, meaning that consumption of a sub lethal dose and subsequent bait aversion is unlikely.  The bait is usually palatable under normal climatic conditions for a period of between 2 and 4 weeks, but due to South Georgia’s extreme climate bait longevity trials would need to be carried out..

The amount of toxin in each bait is minute, i.e. .002% (20 parts per million).  For example, the 250 tons of brodifacoum bait suggested for use on Macquarie Island would equate to 5kg of toxin spread over the 12,870 ha area. (Lynn, 2005). 

Brodifacoum binds readily to organic particles, and is extremely insoluble in water meaning that there is very little risk of contamination to waterways.  It is also denatured in acidic conditions, and has a half-life of between 12 and 25 weeks dependent on soil type.  It therefore has very little environmental impact once the bait pellet has broken down.

7
Operational timing

The majority of rat eradication attempts globally are made in winter.  However, due to the severity of the winter on South Georgia this is unfeasible, logistically and operationally.  Extensive snow cover would also reduce access to bait by the rodents.  A summer operation also has issues, of highest concern being the presence of large numbers of breeding seabirds.  Of less importance is the presence of tourists during the summer, which could complicate operations.  Therefore the operational window is relatively limited, to avoid compromising personnel health and safety, or wildlife breeding seasons.

The period of mid-April to June therefore appears to be the most suitable for operations on South Georgia.

8
Rat distribution and ecology

During fieldwork between Feb-April 2007 a live trapping line of 30 traps at 25m intervals was set and baited, then monitored on a daily basis.  For over a week, bait was taken from around the traps (placed there to accustom the rats to the presence of the traps) but no animals were caught.  This was anticipated, as rats are known to be neophobic (wary of new objects).  However, after a patient wait 9 rats were caught in one night, followed by average daily catches of about 5 rats.  Many of the rats caught were in relatively poor condition.  In total, 15 rats were fitted with small radio collars, using a neck collar.  Some rats managed to slip their collars over a 2-week period, and these were recovered and redeployed.  The rats were tracked on a daily basis, and their positions marked with a GPS unit.  The data showed that rats were consistently travelling at distances of over 150m a night on some occasions, and many individuals used more than one burrow.  There was an extremely high association with tussac.

In addition to the tracking studies field visits to Jason Harbour, Carlita Bay, Husvik, Tonsburg Point, Stromness, Leith, Greene Peninsula, Sorling Bay, Hound Bay, St Andrews Bay and the entire Thatcher Peninsula were carried out. These confirmed that rat densities are low and heavily weighted towards coastal areas, and have large home ranges.  Rat sign was found in high scree areas such as the hut on Mount Hodges, and the plateau surrounding Mount Deuce.  Rat density in non-coastal areas appears to be extremely low, and with scant food resources home ranges are likely to be extremely large.  The habitat in these areas is extremely poor quality.  The density and impact of rats in inland/higher altitude areas is relatively limited, as evidenced by continued survival of colonies of rat-vulnerable species such as Antarctic prions and diving petrels.

It is quite possible that bait-sowing rates could be reduced to extremely low levels in inland areas (cf. baiting rates used in many prior operations), thereby saving vast quantities of bait (and therefore money), and potentially also overall flying time with additional financial savings.  At present, bait can only be reliably distributed at a minimum rate of 3kg per hectare.  Higher rat densities than those on South Georgia have been successfully eradicated at rates of 6kg per hectare.  Realistically it would only be possible to achieve one bait drop per area on South Georgia (in New Zealand 2 drops are favoured to minimise the risk of an area being missed.  This was not done on the successful Campbell Island project due to logistical effort required and operational timeframe).  

9
Use of Brodifacoum bait and non-target poisoning

Problems were initially encountered trapping rats on the island, with proven baits such as peanut butter and bacon not being effective.  However, as soon as traps were baited with ‘blank’ bait (identical in all respects to operational bait bar the addition of the poison) animals were consistently caught from then on.  This is encouraging as it shows the bait is highly palatable to rats on South Georgia.

The bait was also presented to a variety of bird species (gulls, skuas and pintails) during fieldwork in Feb-March 2007.  Gulls and Skuas either ignored the bait on first contact, or picked it up then discarded it, possibly due to the fact that it was not associated with being a foodstuff.  However, an individual gull was observed over a period of several days eating significant amounts of bait.  There is therefore likely to be an issue with non-target poisoning of this species, and of Skuas.  This was confirmed as an issue on Macquarie Island during bait trials in 2005 (Springer, 2005).

Whilst a consumption of a single bait provides a lethal dose of toxin to a rat, it takes several days for any ill effects to become apparent.  In this time a rat is likely to have consumed several baits, whilst remaining active.  Rats appear to provide a significant source of food to Skuas, and consumption of poisoned rodents is likely and will no doubt result in secondary poisoning of this species.  Skuas have historically been a significant non-target kill species in other projects such as this.  However, due to the “step by step” approach to any full island eradication that would be required, significant recolonising populations of impacted species would remain in the rest of the island.  

Pintails were not observed consuming or interacting with bait, however due to the fact that this is a sensitive species it is suggested that trials are conducted with the assistance of Tony Martin, which he has volunteered.  He has a number of captive pintails in the UK, and is willing to test bait acceptance and if necessary lethal dose on these animals.  It is suggested that an ethical assessment of this trial be carried out.  A suggestion has been made that the British Antarctic Survey Ethics Committee may be able to consider this.

The risk of non-target poisoning heavily influences the planning of the project, and is the justification for the proposed timing of any project of an approximate period of mid April-June.  By this time many bird species will have left the island, minimising any adverse impact.
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Support vessel

Historically, eradications are staged from a land base.  Whilst this would be feasible for eradication attempts of local areas (i.e. Greene Peninsula and Teie Point), it is not appropriate for work further afield for 2 main reasons:

1 Ferrying time.  To build ‘forward bases’ would involve long ferrying times, which would be inappropriate as helicopter flight times should be kept to a minimum to reduce cost and disturbance.

2 To support a land-based project, forward bases would require the installation of some if not all of the following – accommodation, helicopter shelter and fuelling, fuel depot, bait store for large volumes of bait.  Plant machinery would also be required for movement of bait, fuel and supplies.  This would be extremely damaging and involve large amounts of disturbance, and is therefore inappropriate.

A ship-based operation is deemed more suitable than a land based operation when considering eradication of the more remote areas of South Georgia.

Ship based operation

There are 4 options for a ship-based operation that have been suggested by various parties.  These are summarised below.  In order for the project to be ship-based, there are certain minimum requirements for the vessel:

Accommodation for a minimum of 8 people (2 Pilots, helicopter mechanic who will double as a loader, data analyst, 2 loaders, 2 project staff) on top of crew.  Hold large enough for operational bait and contingency bait (hundreds of tons which needs to be accessible by crane from the loading area).  Deck space for loading operation.  Fuelling capability.  Hanger space for at least 1 aircraft, ideally 2.  This is vital to protect the machines from the elements.

Braveheart
The vessel Braveheart under the command of Nigel Jolly has been recommended on several occasions as an option.  Part of this recommendation is the suggestion that the vessel has experience with this kind of operation, and indeed supported the Campbell Island operation in New Zealand.  It has not been possible, despite wide enquiries, to substantiate this suggestion.  But regardless of this, it is felt that the vessel is too small to offer sufficient support and accommodation, and has no secure shelter for a helicopter.

Pharos
Pharos is not a consideration for various reasons.  GSGSSI is  required to undertake a minimum amount of patrolling in a year, so were Pharos to be used for eradication another vessel would have to cover for her.  Additionally, helicopter support capability was removed from Pharos before being supplied to GSGSSI, and use of helicopters is not within the charter agreement for the ship.  Finally, she has no hanger space, and the helicopter deck is extremely exposed so is not suitable for storage of an aircraft. Pharos is therefore only an option for transportation of bait and possibly a helicopter (containerised) to KEP or even to remote operating bases elsewhere on SG for smaller-scale initial trials, but is not a feasible option as a base or for support for larger scale ops, neither is she available as such.

Chartering of dedicated vessel
Another option would be to charter a vessel for the project, which would need to be larger than the Pharos and would be likely to cost in the region of £10,000 a day to run.  The advantage would be that the vessel would be dedicated to the project, allowing great flexibility.  However, suitable vessels appear hard to come by, and there would be considerable down time in getting the vessel to and from SG every season, which would have to be paid for.  On top of the vast cost of this, helicopters would also need to be sourced or purchased, which again would be a huge cost.  At present, it seems this is not an option purely because of the complexity and vast sums of money that would be required.

HMS Endurance has offered her support to the project, including the use of her helicopters.  Whilst use of Endurance would be the most cost effective method, grave doubts are held as to ability of HMS Endurance to undertake large-scale and relatively specialised work associated with the proposed eradication.  The specialist demands and time-commitment of an eradication project are likely to place unacceptable demands on a vessel which must first and foremost respond to the operational requirements of the Royal Navy and HMG. Without complete understanding and unqualified support at all levels of the command chain for the eradication project there is a risk that difficulties could be encountered either during preparation for, or execution of, the eradication which could lead to failure.

These issues are of less concern when considering trials in smaller areas, the timing of which could be adapted to HMSE’s availability. However it is still recommended that prior to any engagement by HMS Endurance in operations, pilots undergo a training programme devised by experienced NZ eradication pilot Peter Garden.  Of additional concern is the relatively high turnover of pilots onboard Endurance, resulting in the loss of experience gained in previous seasons, and the necessity of having to repeatedly train new pilots.  It would be advisable to investigate the possibility of negotiating a greater degree of continuity of flying staff.

Ideally if the full operation proceeds, it should look strongly at other ship/helicopter options (i.e. other than the Endurance).  A ship and helicopter(s) dedicated to the task (and very importantly completely under the sole direction of the eradication operation manager) until it is completed and/or no further work is possible that season, is highly desirable, and infinitely preferable to a vessel tasked to other duties and operating within a fixed 'window of availability' or schedule.

Whichever vessel is chosen to support the project it is suggested that a contract is drawn up where a given amount of time is guaranteed to the project, including use of the helicopters, each season. The contract would also need to specify that the operational manager has overall control in an eradication operation, and ensure that he is able to respond instantly to any change in circumstance or conditions.
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Organisational Structure
Organisational structure will be critical to success of any operation.  The situation on SG is more complex than in most other locations with various agencies potentially involved (GSGSSI, South Georgia Heritage Trust (SGHT),  UK Foreign and Commonwealth Office (FCO), British Antarctic Survey (BAS), Royal Navy, eradication consultants, etc), with any one agency not fully supportive of the operation and its impacts possibly causing major complications for the whole project. The responsibilities of various agencies, and any issues need to be resolved well in advance.  Responsibilities need to be delegated and roles and boundaries clearly defined.  Complications from political interference or inter-agency non-cooperation are considered to be a major risk for this proposed work.  Of utmost importance is that the project manager has complete autonomy to carry out the project as they deem to be best (within previously agreed parameters), rather than decisions being made ‘by committee’.

It is recommended that any trials occur under the guidance of a specialist team, chosen due to their abilities to adapt plans quickly on the ground as the trials progress.  Suitable people to form the team would include Peter Garden (experienced eradication pilot), Derek Brown, Nick Torr (experienced eradication planners and operators) and Darren Christie. 
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Environmental Impact

As mentioned above, further investigation into the affect of the bait on pintails should be carried out.  Greene Peninsula does not have significant bird colonies, but should the project progress further work needs to be done to establish as accurately as possible the impact of helicopter-over flights over penguin colonies.  The studies also need to consider effect on reindeer and the possible damage that panicked reindeer may cause on penguin colonies – though longer-term reindeer should be eradicated before rat eradication in these areas is attempted.  BAS has carried out over flight trials on SG in the past, and these data need to be collected to identify gaps in knowledge that will inform how much further work, if any, needs to occur. 
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Operational area

There is no particular urgency or reason to hurry with the proposed rat eradication, as no indigenous species are known to be threatened with extirpation.  Offshore islands provide a reservoir from which recolonisation can occur.  Indeed, to rush ahead at this stage would jeopardise the likelihood of an island wide eradication occurring.  It would be far more appropriate to have a sequence of trials to refine the techniques, gain experience for staff, and review results before launching into a major island-wide operation.  Should any part of the project be deemed unworkable at any stage, then reviews at set stages would allow for problems to be identified and solutions suggested without being committed to long-term agreements.  Trials and subsequent monitoring will also help considerably in determining (and potentially significantly reducing) budgets and timeframes for the later, larger scale work.  As mentioned above it would also be valuable to get biosecurity issues and smaller eradication projects completed prior, to build local experience and capacity.  Each success will aid fund raising efforts and build momentum within the project, whilst a rushed effort resulting in failure could jeopardise this project and potentially deter similar projects globally.

Logically, Bleaker Island in the Falklands would be the best 'first trial', to allow local staff to gain experience, and to identify and correct any deficiencies in operational procedures, while being in a far more accessible location for such a trial.  There is considerable support from the landowners, as well as a good understanding of the risks and requirements of an eradication attempt, which will greatly aid the trial.  At 2070ha, and being extremely long and flat, the island is an extremely attractive option for a first attempt.

A project on Bleaker Island would be complicated by the presence of significant numbers of livestock, which is an issue that has not been tackled significantly in the past.  However, field visits and meetings with the landowner suggest that a solution could be found.  It may be possible to “rest” an area of the island for a period, which would then house all livestock whilst eradication is carried out.  A buffer zone either side of the rested area would need to be heavily baited.  The livestock could then be released into the main part of the island, and the remainder treated and the buffer zones retreated.  Due to the size of the island, this doesn’t present any insurmountable problems.  Tracking and trapping studies on the island show that, as on South Georgia, rats are at surprisingly low densities and are extremely wide ranging.  This bodes well for an eradication attempt.

On South Georgia it is suggested that the initial priority areas should be:

Saddle Island


A fairly small island (very approx 45ha) that lies off Cape Demidov, south of Wilson Harbour approximately a third of the way down the south west coast of South Georgia.  It is home to blue petrels, Antarctic prions, common diving petrels, Wilson storm petrels and white-chinned petrels in greater numbers than are now to be found on Bird Island (S. Poncet 2007, pers comm.).  Sally Poncet ranked the island as 5th in terms of biodiversity and ecological value in South Georgia islands. It is believed that rats have arrived on the island within the past 20 years, and are the reason that once abundant pipits on the island can no longer be found.  The island only lies 250m off the mainland, and assuming rats arrived by natural means reinvasion is a distinct possibility.  However, as the island is relatively small it would not be unreasonable to rebait the island in future if necessary, and the huge benefits of an eradication on this island before catastrophic damage occurs make it a high priority.
Greene Peninsula


A relatively large area to the east of Thatcher Peninsula.  As identified by McFadden and Cox in 2002.  The area to be baited is approx 3000-4000 hectares, depending on the snowline.  Due to its proximity to KEP, logistically this would be a relatively simple area to clear, and post eradication monitoring would be easily achieved.  There are no large concentrations of breeding seabirds at the site, so there is less issue with helicopter disturbance.

Teie Point

A relatively small area to the west of Thatcher Peninsula, approx 1000ha but an area complicated by large extents of scree to higher levels and across onto the Lyell Glacier (which has evidence of rat sign across it, which suggests reinvasion could be possible).  Much less suitable than Greene, but may be useful as an experimental site where low bait rates can be tested.  It may also be useful to monitor post eradication, to see if and when reinvasion occurs as this could help inform decisions on which future eradication sites could be at risk.

Cooper Bay area

A relatively large area on the south east corner of South Georgia.  This area is also of high priority but is logistically more difficult to achieve due to its location.  Clearance of this area would provide an additional ‘buffer zone’ separating the rat free south coast from the infested north coast.  Whilst this area may not be a suitable site for a trial, should future work be limited to key sites then Cooper Bay should be one of them.

These last three areas are currently discrete geographical zones separated from the other parts of SG by glaciers extending beyond the shoreline. They therefore offer discrete sub-units that should be targeted before any serious plans for the rest of the island, in order to: 

1
prove the technique works on South Georgia, which will be important to secure further funding

2
testing possible variation in methods and through review refining these to best suit local conditions and demands

3
through monitoring of species/ecosystem recovery demonstrate the potential benefits of an island-wide operation. 

14
Costs

It is extremely difficult to attach an accurate cost to a project such as this.  However, approximate estimates can be made and parallels drawn with similar projects.  The closest parallel is with the Campbell Island project, which cost the equivalent of £75/ha to clear of rats, not including wages.  This did however include helicopter costs and ship charter to transport the equipment.  The cheapest NZ project to date cost £45/ha, whilst the most expensive cost £100/ha.  The logistical effort of a project on South Georgia would be more comparable with that required for Tristan Island.  A direct projection of cost based on the £75/ha that Campbell cost would be £740,000 however actual projected costs equate to £2 million because of the additional complications (this equates to £200/ha) (Angel, 2006.) (McClelland, 2001).  Proposed costings of rat eradication on Gough Island are the same, due to the added complexity of its location and the presence of mice as opposed to rats.  The proposed Macquarie Island eradication has good parallels in terms of logistics but is a much more complicated program as it is tackling multiple species at once.  Equivalent costs of these similar projects are shown below:

Campbell Island

11,300ha

£847,500

Tristan Island

9,837ha

£2 million

Gough Island


6,500ha

£2 million

Macquarie Island

12,900ha

£10.2 million

Whilst each project is very different, and has different costs, a rough average between a Campbell type project and a Tristan type project would suggest a cost of approx £150/ha for South Georgia.  Clearly a large proportion of these costs are due to vessel/helicopter charter fees.

15
Project Development

It is felt that at this stage, the project should be limited in scope to the trials, with an evaluation on completion to determine whether a ‘whole island’ project should take place.   It is a very realistic option that it will be decided that currently it is either not possible, or not financially justifiable, to eradicate rats from the whole of South Georgia.  Carrying out trials will give a better idea of what is practical for the island as a whole.  It is important that the feasibility trials are completed and their success reviewed and discussed by various eradication experts (and government and funding groups) before serious planning occurs for an island-wide campaign.

A project to eradicate rodents from South Georgia is the largest project of its type ever conceived, many times the size of the largest eradication completed to date, with even greater logistical considerations (e.g. greater distances, more extreme weather conditions).  It is felt that the magnitude of the operation, in some areas, has been, but must not be, underestimated.  Indicative costs are large; It would be inadvisable and risky from an operational point of view to start planning or undertaking a major operation without guaranteed funding to see it through to completion, especially when there is no 'critical need' (e.g. possible extinctions) to undertake the operation, and many higher priority projects may exist (e.g. within other UKOT sites for FCO/OTEP type funding, namely Tristan and Gough).

A project to eradicate rats from the whole of South Georgia would have to occur over several years at least, given the vast areas and massive quantities of bait needing to be spread, with a limited operational season.  It would be physically impossible to cover the entire island in any less time in a 1 or 2-helicopter operation scenario, given the flying hours necessary to spread the bait.

Each season would have to work to defined end points/boundaries (almost always glaciers) where rat re-invasion of treated areas would be restricted (but not eliminated in most cases).  This would necessitate the continuation of work in each season until such a physical boundary is reached. It would also require in the following baiting season, a re-treatment strategy of a portion of the previously treated areas, to target any rats that have crossed the treatment boundary in the interim. The more halts or temporary baiting boundaries the greater the risk of failure of the whole operation, as previous eradications have targeted 'normal' density populations, rather than low density recolonising populations, for which there is little prior experience in dealing with, and a potentially significantly greater risk of failure to get rats to take bait.  Baiting will also have to occur up to the summer snowline.  Accurate estimates of area sizes (and any current gaps in knowledge) will only be possible once the GIS project is up and running.  The area required to be included in baiting coverage (versus 'non-treatment' areas such as ice/snow and high altitude sites) is very complex.  Identification of treatment areas and the accurate mapping of treatment boundaries will be critical to a successful outcome for the operation, and in production of accurate costings. From the other perspective, minimising either the area requiring treatment and the amount of bait used will be of very considerable financial importance.
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