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Executive Summary 
Island ecosystems support a disproportionate number of endemic species for their land area, 

however they are fragile and the majority of recorded global extinctions have been island species. 

Introduced species are responsible for 39% of all recorded animal extinctions since 1600 for which a 

cause could be attributed, with invasive rat species being among the major culprits.   

The British Virgin Islands (BVI) is comprised of some sixty islands, cays and rocky outcrops. The 

islands support many endemic and regionally important seabird populations including 15 species of 

breeding seabird. To date, in the BVI, three islands have either undergone or are undergoing 

restorations via the eradication of vertebrate alien invasive species. Two of these restorations (Great 

Tobago and Little Tobago) have involved the removal of feral goats (2014-2015), whilst the black rat 

was successfully eradicated from Sandy Cay in 2002. In addition, in 2015 feasibility studies were 

conducted by the Royal Society for the Protection of Birds for the eradication of rats from Great 

Tobago and Green Cay. 

The Seal Dog Islands (East Seal Dog & West Seal Dog) are the most northerly islands of a cluster of 

small cays and islands in BVI collectively known as the "Dog Islands".  West Seal Dog is 2.6 ha in size, 

whilst East Seal Dog is 1 ha in size they are separated by a 100 m channel. The nearest islands to the 

Seal Dogs are Virgin Gorda (1.6km away) and Great Seal Dog (2.6 km away). During a reconnaissance 

trip in June 2015 black rats were recorded on a game camera on East Seal Dog and signs of predated 

seabird eggs were observed on West Seal Dog. 

This study assesses the feasibility of black rat eradication from the Seal Dog Islands using the 

ǘǊŀŘƛǘƛƻƴŀƭƭȅ ǳǎŜŘ ǊƻŘŜƴǘƛŎƛŘŜ ŀǇǇǊƻŀŎƘ ŀƴŘ ŀ ƴŜǿŜǊ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŀǇǇǊƻŀŎƘ ǳǎƛƴƎ DƻƻŘƴŀǘǳǊŜϰ 

A24 self-setting traps, which have previously been proved to be successful on Maria Langa Cay in 

Puerto Rico and were recommended for the control of rats on BVIΩs Green Cay in a recent feasibility 

study. 

We conclude that taking no action will maintain the low biodiversity of the Seal Dog islands and 

continue to suppress breeding seabird numbers. Both the rodenticide approach and the use of A24 

traps would be suitable for an eradication campaign given the small size of these islands. Whilst the 

rodenticide approach has been more thoroughly tested and would be relatively easily achieved given 

the small size of West and East Seal Dog, there are also positive examples of the use of A24s self-

setting traps in rodent eradication, this approach also benefits from increased humaneness (killing 

the target animal in seconds rather than days), and has lower non-target effects.  

 

 

  



Background 

1.1 The importance of Island ecosystems 
Island ecosystems are key areas for biodiversity conservation. While islands make up only about five 

ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜΣ ǘƘŜȅ ŀǊŜ ƘƻƳŜ ǘƻ нл ǇŜǊŎŜƴǘ ƻŦ ŀƭƭ Ǉƭŀƴǘ ŀƴŘ ǘŜǊǊŜǎǘǊƛŀƭ ǎǇŜŎƛŜǎ (Keitt 

et al. 2011). Compared to species found on the mainland, island-dwelling populations of plants and 

animals are often more vulnerable, having adapted to their isolated environments. Thus, species 

endemic to islands are especially vulnerable to extinction, particularly through the introduction of 

invasive species (Reaser et al. 2007).  

мΦн ¢ƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǘƘŜ .ǊƛǘƛǎƘ ±ƛǊƎƛƴ LǎƭŀƴŘǎΩ ǎƳŀƭƭ ƛǎƭŀƴŘǎ ŀƴŘ Ŏŀȅǎ 
The British Virgin Islands is comprised of some sixty islands, cays and rocky outcrops.   To date, in the 

BVI, three islands have either undergone or are undergoing restorations via the eradication of 

vertebrate alien invasive species. Two of these restorations (Great Tobago and Little Tobago) have 

involved the removal of feral goats whilst the black rat was successfully eradicated from Sandy Cay 

in 2002 (Varnham 2003),  which today remains an example of healthy Caribbean dry forest, with a 

habitat and species that thrive in the  absence of invasive predators.   

The cays of the BVI are home to many endemic, globally and regionally important populations 

including 15 breeding seabird species and three cays have already been classified as globally 

Important Bird Areas (IBA) by Birdlife International; as well as endemic or range restricted plant, 

amphibian and reptile species.  

1.3 The impact of invasive species 
The biodiversity of island ecosystems is fragile and the majority of recorded global extinctions have 

been island species, including 95% of bird, 90% of reptile and 70% of mammal extinctions (Keitt et al 

2011). Introduced species are responsible for 39% of all recorded animal extinctions since 1600 for 

which a cause could be attributed (World Conservation Monitoring Centre 1992).   

LƴǾŀǎƛǾŜ Ǌŀǘǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǘƻ ƻŎŎǳǇȅ фл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŀǊŎƘƛǇŜƭŀƎƻǎ (Jones 2010), and are one of 

the major causes of island extinctions (Varnham 2010). Even if species are not extirpated, rats can 

have negative direct and indirect effects on native species and ecosystem function. For example, 

comparisons of rat-infested and rat free islands, and pre- and post-rat  eradication experiments, 

have shown that rats depressed the population size of some species of seabirds (Jones et al. 2008; 

Towns et al. 2009); land birds (Tabak et al. 2014); reptiles (Towns et al. 2007); plants (Grant-

Hoffman, Mulder & Bellingham 2010); fungal communities (Peay et al. 2013); terrestrial 

invertebrates and soil microbes (Towns et al. 2009).  

1.4 Rodent eradications 
The eradication of invasive alien species from islands has become a mainstream conservation 

practice; there have been over 1000 successful vertebrate eradications reported up to 2013 (Keitt et 

al. 2011) According to the Database of Island Invasive Species (www.diise.islandconservation.org) 90 

successful eradications have been undertaken or are in the planning stages in the Caribbean region. 

Of the 72 attempted eradications in this region 63 were declared a success (black rats were removed 

from 66 islands, Norwegian rats from six islands and the Gambian rat from one island). All successful 

eradications in the Caribbean region were performed with toxic bait (with an additional example, 

not included in the database, using A24 Goodnatureϰ traps reported from Puerto Rico, 2015).  Of 

the nine eradications that failed six used trapping as an eradication measure and three attempts 

were made to eradicate rats on Congo Cay, United States Virgin Islands but reinvasion from 

neighbouring islands (230m away) occurred (Savidge et al. 2012). Following rat eradication from 



islands the benefits to biodiversity have been widely reported (Daltry et al. 2001; Jones 2010; 

Courchamp et al. 2011; Le Corre et al. 2015).  

2. Site information 

2.1 Physical setting 
The Seal Dog Islands (East Seal Dog & West Seal Dog) are the most northerly islands of a cluster of 

small cays collectively known as the "Dog Islands" (Figure 1).  They are located 2.6km /1.6 miles from 

the nearest point of the Dog Islands (Great Dog Island) and 1.6 km/0.99 miles to the West of Virgin 

Gorda (Mountain Point) (Figure 2). 

 

Figure 1. Map of the British Virgin Islands, black star indicates location of West and East Seal Dog 

όά{Ŝŀƭ 5ƻƎǎέύ 

 

 

Figure 2. Map of the Seal Dog Islands in relation to neighbouring islands. 

 



West Seal Dog Island is 2.6 hectares/6.5 acres (Figure 3).  The maximum elevation for West Seal Dog 

is 33.5m/110 feet. The island is accessible from a rocky beach located on the North-east shore line. 

The southern cliffs are steep and inaccessible but provide habitat for a large population of breeding 

roseate terns Sterna dougallii (representing a regionally important population) (Table 1). The 

vegetation of West Seal Dog was composed predominately of limber caper Capparis flexuosa, prickly 

pear cactus Opuntia dillenii, wild frangipani Plumeria alba,  and several large specimens of the 

endemic cactus (Stenocereus fimbriatus.) (Appendix 1). Vegetation height is not more than 2m and is 

on average < 1 m. 

 

Figure 3. Photograph of West Seal Dog 

East Seal Dog Island is a 1 hectare/2.5 acre island (Figure 4) and is accessible by a small south-facing 

rock and coral rubble beach. During June 2015, the island was accessed by small - medium sized 

motor vessels on several occasions.  The southerly facing side of East Seal Dog Island is dominated by 

grasslands and coastal vegetation communities.   At the crest of the island there is a small patch (< 

8m2) of dry scrub forest with a few specimens of loblolly Pisonia subcordata, turpentine Bursera 

simaruba , wild frangipani Plumeria alba (Appendix 1).  The north slopes of the island are extremely 

steep and primarily rocky with little vegetation, this is the preferred habitat for the roseate tern. 



 

Figure 4. Photograph of East Seal Dog 

The two islands are separated by just 100 m/328 feet, a shallow reef area with abundant Acropora 

coral species. The nearest land masses are Virgin Gorda (1.6km away) and George Dog (2.6km away) 

(Figure 4) both George Dog and Virgin Gorda have rat species present (species not confirmed). The  

brown rat Rattus  norvegicus has been reported to swim up to 1km to reinvade islands (Russell et al. 

2010), and reinvasion of  R. rattus have been reported in the US Virgin Islands over a distance of 

230m  (Savidge et al. 2012).  While an eradication effort on either of the Seal Dog islands must occur 

as a joint operation of the two islands, collectively the islands are isolated from mainland Virgin 

Gorda, making a re-invasion unlikely, given the distance between the Seal Dogs and neighbouring 

islands (Figure 5). 

 

Figure 5. Proximity of the Seal Dog Islands to other islands with rats present, and sea depths 

around the islands. 



 

2.2 Climate 
Rainfall data collected by the BVI Water and Sewerage Department in Tortola indicates that the 

annual rainfall in 95 years of measurement has ranged between 61.2 cm (24.1 in) and 239.5 cm (94.3 

in), with a mean value of 127.3 cm (50.1 in). There is no sharp distinction between the wet and dry 

seasons. Typically the wettest period is from September to November, which coincides with the 

hurricane season. The driest period is from January to August with May showing an isolated rainy 

peak (Island Resource Foundation 2012). 

2.3 Wind and local oceanic conditions 
Prevailing winds are from the Northeast at 15-20 knots between November-January shifting to the 

East around February. The tradewinds are weakest between Sept-October, however the islands are 

vulnerable to hurricanes around this time.  Between late October through April, Puerto Rico and the 

Virgin LǎƭŀƴŘǎ ŀǊŜ ƻŦǘŜƴ ǎǳōƧŜŎǘŜŘ ǘƻ ǎǿŜƭƭǎ ŀƭƻƴƎ ƴƻǊǘƘŜǊƴ Ŏƻǎǘǎ ƪƴƻǿƴ ŀǎ άDǊƻǳƴŘ {Ŝŀǎέ ŎǊŜŀǘŜŘ ōȅ 

offshore winter storms in the North Atlantic. The Ground seas often deposit debris on windward 

shores and could be a pathway for rodent re-introduction in some island settings; however, given 

the Seal Dog IslandsΩ position, and lack of any landmass to the north, this would be extremely 

unlikely on East and West Seal Dog islands.   

2.2 Biodiversity surveys 
During site visits on June 19, 2015, we completed point counts for lizards and land birds and also 

recorded the number of breeding seabirds.  For reptiles we used the double counter method 

whereby observers stand back to back and count any reptiles present in a 3-meter circle within a 5 

min time period (see Appendix 3 & 4 for locations of counts). Given the small size of the islands we 

were able to survey the circumference and walk through the middle of both islands to view all 

suitable habitat for landbirds. Flushed adult seabirds were counted as we approached the breeding 

colonies. In addition between the 3-5th March 2016, ǘǊƻǇƛŎōƛǊŘǎ ŀƴŘ !ǳŘƻōƻƴΩǎ ǎƘŜŀǊǿŀǘŜǊǎ ǿŜǊŜ 

also surveyed on East Seal Dog. 

Low densities of reptiles were recorded on our visit to the islands (appendix 5). In addition to the 

barred anole Anolis stratulus recorded twice during our point counts two additional crested anoles 

Anolis cristatellus were recorded outside the point count areas, it is likely (based on BVI distribution) 

that Ctenotus stratulus and other species may be present in small numbers (Figure 6, Appendix 5).  

During the five hours spent on East Seal Dog and two hours spent on West Seal Dog only two species 

of land bird were recorded; the zenaida dove Zenaida aurita and the gray kingbird Tyrannus 

dominicensis, breeding was not confirmed for either (Table 1, Appendix 5). Four species of seabird 

(roseate tern Sterna dougallii, brown noddy Anous stolidus , bridled tern Onychoprion anaethetus 

and laughing gull Leucophaeus atricillaΣ !ǳŘǳōƻƴΩǎ ǎƘŜŀǊǿŀǘŜǊ Puffinus lherminieri were recorded 

breeding on the islands and brown boobies Sula leucogaster were recorded roosting on both islands 

(Table 2). Two pairs of oystercatcher Haematopus palliates were also recorded, presumed breeding 

due to their calls. 

    

  



Table 1. Presence of land birds on each cay during point surveys June 2015 surveys. B= breeding, P= 

present (breeding not confirmed), WSD= West Seal Dog, ESD=East Seal Dog. 

Birds WSD ESD Count (individuals) 

American Oystercatcher B  4 

White-cheeked Pintail               P  2 

Zenaida Dove  P 2 

Gray Kingbird  P 2 

 

Table 2. Numbers of breeding seabirds recorded during surveys June 2015. * indicates regionally 

important population. Nb = non breeding individuals recorded loafing at site. 

Species West Seal Dog East Seal Dog 

Roseate tern 350* 200* 

Bridled tern 10 14 

Laughing gull 8 44 

Brown noddy 71 + 200 (nb) 2 

Brown booby 300 (nb) 100 (nb) 

!ǳŘƻōƻƴΩǎ ǎƘŜŀǊǿŀǘŜǊ Not surveyed 1  

 

 

 

     

Figure 6. Reptile species recorded on the Seal Dog Islands June 2015 (a) Female barred anole Anolis 

startulus (b) Male crested anole Anolis cristatellus 

  



2.3 Invasive predators 
During the week of June 18, 2015 investigators captured images of black rats Rattus rattus from a 

game camera that was placed on East Seal Dog Island.  Team members also found roseate tern eggs 

that appeared to have been predated upon by rats (Figure 7) on both islands. 

      

Figure 7. Black rat caught on game camera East Seal Dog and predated roseate tern eggs found on 

West Seal Dog. 

2.3 Legal Status & Land Ownership 
The Seal Dog Islands are Crown land and have been included in the BVI's National Parks System Plan 

for Protected Area as a proposed Protected Area.  

2.4 Recreational and cultural uses 
The Seal Dog Islands are a renowned diving/snorkelling site. The National Parks Trust of the Virgin 

Islands maintains a day-use only mooring ball on the west side of West Seal Dog Island.  Dive 

operators from Spanish Town and North Sound, Virgin Gorda visit the waters around the site 

frequently (about 2-3 times per week between November-August). 

Marine Park Wardens and local dive operators were questioned about recreational use of these sites 

when out diving.  In ōƻǘƘ ŎŀǎŜǎΣ ōƻǘƘ ǊŜǎǇƻƴŘŜƴǘǎ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜȅ ƘŀŘ άƴŜǾŜǊέ ǎŜŜƴ ǾƛǎƛǘƻǊǎ on the 

Seal Dog Islands (pers. comm, Peters, McKnutt, DIVE BVI).  During June 2015 visits to the island, 

however, there appeared to be evidence of trails through the East Seal Dogs pasturelands from the 

ǎƳŀƭƭ ŀŎŎŜǎǎ ōŜŀŎƘ ǳǇ ǘƻ ǘƘŜ ǎƳŀƭƭ ŎƭƛŦŦǎ ƻƴ ǘƘŜ ƛǎƭŀƴŘΩǎ ŜŀǎǘŜǊƴ ŜŘƎŜΦ  CǳǊǘƘŜǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ ƭƻŎŀƭ 

fishermen and other recreational boaters should be carried out to better understand use of this site. 

  



4. Proposed actions 
Options: 

1) Take no action 

2) Eradicate rats using poison bait 

3) 9ǊŀŘƛŎŀǘŜ Ǌŀǘǎ ǳǎƛƴƎ DƻƻŘƴŀǘǳǊŜϰ !нп Ǌŀǘ ŀƴŘ ǎǘƻŀǘ ǘǊŀǇǎ 

4.1 Implications of taking no action 
The British Virgin Islands are composed of 60 cays, and support numerous endemic plant species, 

regionally and globally important populations of seabirds, significant concentrations of wetland birds 

and range restricted reptiles and amphibians. However, a range of threats face BVIΩs island 

biodiversity from sea level rise, coastal development and invasive species; the vast majority of cays 

have at least one invasive species present. Nine small islands in the British Virgin Islands are privately 

owned and have been developed or have potential to be developed. Those managed by the National 

Parks Trust of the Virgin Islands are protected and at low risk of development. The Seal Dogs are 

Crown land and both cays are proposed as Protected Areas under the British Virgin Islands Protected 

Areas System Plan (2007-2017) (Gardener, 2008).   Their small size means future development is 

unlikely and low visitation rates means there is little disturbance to wildlife ς as can be seen by the 

number of seabirds attempting to nest there. Removal of Rattus rattus from these two cays will 

provide a much improved nesting site for seabirds and land birds and the number of reptiles on the 

island are likely to increase as is the diversity of plant life. Taking no action is likely to maintain low 

biodiversity on the island and continue to affect the breeding success of seabird populations. 

4.2 Eradication using poisoned bait 
Of the 1000 eradications reported by Keitt et al. (2012) rodenticides were used in all but two small 

eradication campaigns. Rodenticide choice and bait depend on a number of factors. The ideal bait is 

one that is (1) both palatable and lethal to the target species after a single feeding event, (2) 

persistent in the environment long enough for the target species to be exposed but short enough to 

minimize non-target species exposure, (3) has a low probability of engendering bait shyness in target 

organisms, and (4) is nontoxic or unpalatable to non-target species.  

Anticoagulant rodenticides are the most widely used toxin for control of small mammals. These act 

by inhibiting the synthesis of vitamin-K-dependent clotting factors in the liver, which ultimately 

results in death by internal haemorrhaging, typically within 3ς 10 days (Hadler &  Shadbolt 1975). 

Anticoagulants are classified as first- or second-generation according to their potency and when they 

were developed (Eason et al. 2002). First-generation anticoagulants (e.g. warfarin) are less toxic and 

require multiple feedings over several days to elicit a toxic effect. The higher toxicity and persistence 

of second generation anticoagulants (e.g. brodifacoum and diphenacoum, often means only one 

dose is required to cause death; however, that same toxicity and persistence can be a concern when 

non-target species are at risk (Hoare & Hare 2006). Difenacoum and brodifacoum are the most 

common anti-coagulants used in rodent eradication programmes. 

Whilst difenacoum has a lower potency than brodifacoum (and therefore reduced environmental 

risk) this rodenticide has a lower record of success for island rodent eradication in comparison to the 

use of brodifacoum bait products. In 71% of successful campaigns and on 91% of the total area of 

islands eradicated of invasive rodents, brodifacoum has been applied, making it the most widely 

used rodenticide (Howald et al. 2007). Brodifacoum has been proven to be effective in tropical island 

eradications, for example it was successfully used to eradicate rats on nearby Dog Island, Anguilla 



(Bell & Daltry et al. 2015). As such, if the use of rodenticides is employed, we recommend 

brodifacoum as the preferred bait for eradication of  R. rattus on the Seal Dogs.  

4.2.1 Non-target effects of poison bait application 
There are two routes to non-target poisoning; (1) primary (direct) poisoning and (2) secondary 

poisoning (when one animal ingests an individual that has directly consumed the poison). Both need 

to be carefully considered and mitigation measures implemented to reduce the risk. 

Mammals 

Brodifacoum is highly toxic to many mammals through primary poisoning but also has the potential 

to have non-target impacts through secondary exposure of predators. The only mammal likely to 

come into contact with the bait or be at risk from secondary poisoning aside from R. rattus is 

humans. Whilst it is extremely unlikely a human will consume a large enough quantity of poison to 

cause death effective treatment of poisoning can be carried out through the application of vitamin K 

injections.  

Mitigation measures: Place signs around the island informing the public that there is poison bait 

present. Place warning stickers on bait stations and recommend a no-take zone for fish around the 

island for the duration of the eradication 

Birds 

Brodifacoum has been reported to kill birds through both direct poisoning (Robertson & Colbourne 

2001) and secondary poisoning (Thomas et al. 2011).  

Mitigation measures: place bait in bait stations that are inaccessible/or hard to access by bird 

species and conduct the eradication outside of peak breeding periods. Remove all poisoned rat 

carcasses and burnΣ ōǳǊȅΣ ƻǊ ƻǘƘŜǊǿƛǎŜ ŘƛǎǇƻǎŜ ƻŦ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ 

instructions. Bait should be large enough to help assure that they will not be consumed by small 

granivorous birds and pellets coloured dark green or blue can reduce their visibility to birds and 

lizards.  Laughing gulls Leucophaeus atricilla are at highest risk of secondary poisoning. In addition to 

seeking small prey, these omnivores are well-documented scavengers.  Any operation should take 

place outside of their breeding season, when this migratory species ƛǎ ƴƻǘ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ .±LΩǎ 

waters.   

Reptiles 

Reptile species are susceptible to both direct poisoning and secondary poisoning (Hoare & Hare 

2006; Harper, Zabala & Carrion 2011). However, a successful rat eradication on the island of Antigua 

resulted in an increase in Antiguan racer snakes (Daltry et al. 2012). It is likely that while reptile 

populations may be reduced in the short term they are likely to increase rapidly after the removal of 

rats. 

Mitigation measures: Remove all poisoned rat carcasses and burn, bury, or otherwise dispose of in 

accordance with ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎ. Consider removal of reptile species during 

eradication. Specifically designed bait stations can be used to reduce non-target uptake.  Use wax 

blocks as bait rather than the more likely to be consumed cereal pellets.  

Amphibians 

There has been little research on the effect of rodenticides on amphibians. No amphibians have yet 

been recorded on the Seal Dog Islands. 



Invertebrates 

Invertebrates are physiologically unaffected by brodifacoum, and the majority of species are unlikely 

to attempt to consume it. Some species, particularly ants, cockroaches and crabs will eat it, 

potentially posing a risk of secondary poisoning to their predators.  

Marine life  

In campaigns of aerial broadcasting of bait Masuda et al. (2015) reported a residual concentration of 

brodifacoum in three of ten species of coastal fish or shellfish, however the risk of mortality to these 

species was low. Furthermore any residues that occurred in marine wildlife declined to below 

detectable concentrations within a period of weeks.  

Mitigation measures: remove and burn all poisoned carcasses, ensure bait is secured to bait stations 

(when possible) rather than hand-broadcast 

4.2.2 Bait delivery 
In general the best method for the delivery of a rodenticide depends on island topography, habitat, 

economics, and vulnerability of non-target species. The delivery methods currently available are bait 

stations and hand and aerial broadcasting. Bait stations, containing rodenticide and distributed on a 

grid, are the oldest technique used in planned rodent eradication campaigns. Grid sizes vary from 25 

to 100 m, depending on the home range of the rodent targeted. The use of bait stations have a 

number of advantages: they (1) minimize primary exposure to potential non-target species (e.g., 

granivorous birds), (2) reduce the amount of toxin delivered to the environment, (3) act as a self-

monitoring program with respect to rodenticide uptake, and (4) can be used in combination with 

nontoxic baits or tracking boards as detection devices after the last rodent supposedly has been 

killed, which enables managers to target survivors. However, a bait station approach is difficult with 

islands that have steep cliffs. In this situation aerial or hand-broadcasting would be required in the 

steep areas. 

4.2.3 Baiting strategy 
Best practice recommendations for the eradication of rats include at least two bait applications with 

a minimum of four nights bait availability across all habitats on an island on each application. Four 

nights of bait availability is required to ensure a lethal dose is consumed by all rats in the population. 

A 50% swath overlap in the applications minimises risk of bait gaps. Increasing the time between bait 

applications increases the chances that weanling rats are exposed to bait upon leaving the nest. 

Current agreed best practice suggests leaving at least 10 days between applications, although based 

on breeding phenology it is possible that young rats could emerge from a nest more than 20 days 

after an application (Keitt et al. 2015). Thus a minimum of 10 days and a maximum of three weeks 

between applications may be appropriate. 

  



4.3 Eradication using self-resetting GoodƴŀǘǳǊŜϰ A24 Rat and Stoat Traps. 
DƻƻŘƴŀǘǳǊŜϰ !нп ǎŜƭŦ-setting kill traps were created in New Zealand designed especially for 

conservation management use.  Traps are powered by a compressed 16 gram threaded CO2 gas 

canister.  Rats are lured by the scent from a long-lasting attractant placed inside a bait compartment 

at the top of the trap. A sensitive wire trigger alters the pressure gradient within the trap which 

propels a piston, which strikes the rodent's skull, killing the animal instantly.  Following the strike, 

the piston immediate retracts and is re-armed to fire again (Figure 8).  The traps are designed to kill 

up to 24 individuals with a single 16-gram CO2 canister, before canisters need to be replaced.  Digital 

counters are also available from GoodNature and can be affixed to the side of the trap. These traps 

are designed to be baited with a long-lasting attractant and set out for 8-12 months without 

servicing, resulting in cheaper maintenance costs. 

     

Figure 8: Diagram and photograph of a Goodnature A24 trap. Courtesy of Good Nature 

Goodnature A24 traps for rats were first deployed by the New Zealand Department of Conservation 

on 64ha Native Island. It was reported that R. norvegicus and R. rattus were prolific on the island. A 

year after the deployment of A24 traps rats had reached an undetectable level, even when using a 

specially trained dog capable of sniffing out any remaining rats (www.goodnature.co.nz). Likewise 

the results of a test of these devices in Hawaii reported that a grid of Goodnature® A24 traps may be 

more effective and efficient for rat control than a large-scale snap trap grid.  Moreover, 65% less 

labour was required to conduct the monitoring and maintenance of the A24 grid than the snap trap 

grid. The research concluded Goodnature® A24 rat traps may be the best choice for sites that are 

remote or otherwise difficult to access.  Additionally, because A24s are multi-kill devices, they 

should be able to kill more rats than snap trap grids or poison bait. Whist these traps have primarily 

been advocated for the control of rats rather than their eradication, the first use of the A24 

technology in the Caribbean took place in an eradication attempt on Maria Langa Island, Puerto Rico. 

Rats were successfully eradicated from this 6 ha island and after two years the island managers have 

reported 0% rat tracking (Ruiz, HJR Reefscaping pers. comm).  This method for control has also been 

advised for the removal of rats on BVIΩs Green Cay (Harper 2015), due to its close proximity to 

inhabited islands and high risk of reinvasion. 

 

http://www.goodnature.co.nz/


4.3.1 Humaneness 
GoodNature has tested the effectiveness of these traps and a study from Hawaii notes that in a field 

evaluation of the lethality of A24s άten consecutive rats were rendered irreversibly unconscious in 

less than 30 secondsέ (Franklin, 2013). The results of the lethality tests meet the kill-trap guidelines 

for the New Zealand National Animal Welfare Advisory Committee. There is no comparable 

committee or set of guidelines, as yet, in either the United States or United Kingdom on the 

humaneness of rodent traps (Franklin, 2013).  The company and other conservation agencies have 

carried out assessments that indicate that the A24s are one of the more humane methods for killing 

rodents compared to poisoning.  Another advantage is that poison is not required, therefore 

reducing the risk to non-target prey such as reptile species and land birds.  

4.3.2 Non-target effects 
Mammals, birds and amphibians           

The use of A24 traps has a minimal risk of non-target effects on birds and amphibians. However, 

there is a risk to humans if the traps are tampered with.  

Mitigation measures: All traps should be labelled appropriately to reduce tampering by humans. 

Reptiles                             

In a control programme on Maria Langa, Puerto Rico, project leaders reported finding two lizards 

(Ameiva sp.) caught in traps over a two year period. (Ruiz, pers comm 2015). 

Mitigation measures: monitor lizard populations and consider relocation of important species. 

Invertebrates                            

On Maria Langa, Puerto Rico project managers had difficulties with soldier crabs crawling into traps 

and blocking bait lures. While trap strikes did not kill soldier crabs their blockage of the traps 

passageways would render the traps ineffective in killing rats and quickly deploy and empty CO2 

cartridges 

Mitigation measures: Project leaders in Puerto Rico addressed the crab issue by building sleeves 

from plastic water bottles and affixing them to the base of trees where the A24s were mounted 

(Ruiz, pers. comm. 2015) 

4.3.3 Grid Layout.  
The manufacturers recommend setting 2-р ǘǊŀǇǎ ǇŜǊ ƘŜŎǘŀǊŜ ǿƘŜƴ ǳǎƛƴƎ DƻƻŘƴŀǘǳǊŜϰ ƭƻƴƎ-lasting 

rat lure. New Zealand Biodiversity specialist Grant Harper recommended placement of 

approximately three A24s per acre or 6 traps per hectare (pers. comm., 2015).  Users from Hawaii 

report a literature review and consultation with the Department of Conservation (DOC) in New 

Zealand, which suggested establishing transects spaced 100m apart with traps at 50m intervals along 

the transects (Franklin 2013).  Whilst in Puerto Rico a 50m grid was established with traps set at 

alternative 25m location for two months and then switched every two months to account for the 

curiosity of rats (Ruiz, pers. comm.).  On 6ha Maria Langa Island the project managers used 18 traps, 

and reported a total collection of 110 rat carcasses over a two year period. 

 

4.3.4 Trap Mounting 

A24s are typically mounted to the sides of trees, approximately 70cm off of the ground.  Since the 
Seal Dogs islands have few large trees and are mostly covered in low-lying shrubs, artificial stakes 
should be planted into the ground.  άTrex Deckingέ or another durable material measuring 



approximately 30 inches by 2 inches were used in Hawaii (Franklin 2013). Since black rats are  
excellent climbers, traps could also be mounted further off the ground on the Seal Dog Islands. 

 

5. Operational plan for use of rodenticides 

5.1 Bait trial  
Prior to any eradication a bait trial should be conducted to determine bait uptake by both target and 

non-target species (e.g. crabs) (Harper et al. 2015). This will ensure that an appropriate amount of 

bait is placed in each bait station to ensure adequate exposure to rats until the bait is replenished. 

Between the 5-6th  March 2016 bait station trials were undertaken on both West and East Seal Dog. 

Temporary bait stations (1.5 litre empty water bottles, with both ends cut off) were placed in 

different habitat types on both islands. Three 20 gram blocks of weatherblok® brodifacoum 

rodenticide were attached to the inside of the water bottles using cable ties. Of the sixteen placed 

across both islands all had evidence of being eaten by hermit crabs, ranging from 10% to 100% of 
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5.2 Operation 
The first stage of a ground-based eradication is to establish a marked grid. The grid size will depend 

on the range of the target species. For R. rattus a 50m x 50m grid may be sufficient, but distances 

between stations should be reduced in areas of very high rat density or in very dense vegetation. As 

such, we recommend a 30m by 30m grid όŀǎ ǳǎŜŘ ǎǳŎŎŜǎǎŦǳƭƭȅ ƻƴ !ƴƎǳƛƭƭŀΩǎ 5ƻƎ LǎƭŀƴŘύ. Temporary 

bait stations (made from 1.5 litre water bottles, or similar) should be deployed every 30m across the 

island ς wax poison blocks should be attached to the inner part of the bottle (bait station) with wire. 

Very steep areas that are more than 25m in vertical height, need to have additional or specialized 

treatment. For larger cliff areas (where all other options may leave gaps of more than 25m x 25m) 

abseiling to spread bait or installing bait stations along the cliff tops and at the bases (above the tide 

line) may be an option. Slingshots have also been used with some success in these situations.  Also 

extra quantities of bait should be distributed at the top and bottom of cliff areas to help compensate 

for less than ideal spread on the cliffs. 

A 30 by 30m gird overlaid across the each island highlights the need for 24 bait stations on West Seal 

Dog and 20 on East Seal Dog with an additional 10 hand-broadcast sites on West Seal Dog and four 

on East Seal Dog. Based on the vegetation structure and height on both islands this will require 

approximately 23m of track to be cut on West Seal Dog and 12m of track on East Seal Dog (Figure 9 

& 10). 



 

Figure 9. Proposed 30m grid for West Seal Dog. Permanent bait stations are fixed at every 30m 

intersection ς where the land falls short of a grid line, the bait station is fixed closer to the previous 

bait station. For areas where it is not possible for fieldworkers to access ς bait will be hand-

broadcasted from the top of cliffs and from the bottom (through kayak access). 

 

Figure 10. Proposed 30m grid for East Seal Dog. Permanent bait stations are fixed at every 30m 

intersection ς where the land falls short of a grid line, the bait station is fixed closer to the previous 

bait station. For areas where it is not possible for fieldworkers to access ς bait will be hand-

broadcasted from the top of cliffs and from the bottom (through kayak access). 

5.3 Type and amount of bait required 
Due to its successful use in previous eradication operations in the tropics (e.g. Dog Island, Anguilla, 

Great Bird, Green and other islands in Antigua) and around the world, it is recommended that wax 

based brodifacoum bait blocks be used. Wax based blocks can also be useful as a monitoring tool 

(i.e. to detect rat teeth marks) towards the end of the operation. 

We recommend 45 bait stations will be required over both islands (Figure 9 & 10). Based on the bait 

trials undertake three-four 20g blocks should be replenished in each bait station daily for five 




























