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Executive Summary

Island ecosystemsupport adisproportionatenumber of endemic species for their laragea,

however they ardragile and the majority of recorded global extifwets have been island species.
Introduced species are responsible for 39% of all recorded animal extinctions since 1600 for which a
cause could be attributed, witimvasiverat species beingmongthe majorculprits

The British Virgin Islan@BVI)is canprised of some sixty islands, cays and rocky outcrops. The
islandssupport many endemic and regionailgportant seabirdpopulationsincluding 15speciesof
breedingseabird.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 ogal of feral goats (2012015), whilst the ackrat

was successfully adicated from Sandy Cay in 2002. didition, 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 islandgiodf clust
small cays and islandts BVicollectively knowras the "Dog Islands'West SeaDogis 2.6ha in sie,
whilst East Seal Dog is lihaize they are separated by a 1@0channel. The ragest isands to the
SealDogs are Virgin Gorda (1r8kaway) ad Great SeaDog(2.6 km away). During reconnaissance
trip in June 2015 black rats werecorded on a game camera oasESeal Dog and signs of predated
seabird eggs werobservedon West Seal Dog.

This studyassessethe feasibility of black ragradicaion from the Seal Dog Islands using the

GNI RAGAZ2YyIFff& dzaSR NRRSYGAOARS [LIWINRBFOK |YyR | Yy
A24 selfsetting traps, which have previously been proved to be successful on Maria Langa Cay in

Puerto Rico and weneecommendedfor the control of rats on B@ Green Cay in a recent feasibility

study.

N

We conclude that taking no action will maintain the low biodiversitthe Seal Dogslands and
continue to suppress breeding seabird numbers. Both the rodenticide apperatthe use of A24
traps would ke suitable for an eradication campaigiven the small size of theggands. Whilst the
rodenticide approach has been more thoroughly tesséedl would be relatively easily achievgisdlen
the smallsize of West and East S&alg there arealsopositive examples of the asof A24s self
setting trapsin rodent eradicationthis approach alsbenefits fromincreased humaeness(killing
the target animal in seconds rather than dgys)dhaslower nontarget effects.



Backgound

1.1The importance of Island ecosystems

Island ecosystems are key areas for biodiversity conservation. While islands make up only about five
LISNODSyYy G 2F GKS SIFNIKQa adaNFIFOS: (GKSe& I Keitt K2YS (2
et al.2011) Compared to species found on thminland, islandiwelling population®f plants and

animals are often more vulnerahlbaving adapted to theisolated environmentsThus, species

endemic to islands are especially vulnerable to extingtgarticdarly through the introduction of

invasive specie@Reaseet al.2007)

MPH C¢KS AYLERNIFYOS 2F GKS . NAGAAK ANHAY
The British Virgin Islands is comprised of some sixty isl@agls and rockgutcrops To date,m the

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

vertebrate alien invasive specieBnvoof theserestorations(Great Tobago and Little Tobad@ve

involved the removal of feral goats whilstetblack ratwas sucessfully eradicated from Sandy Cay

in 2002(Varnham 2008 whichtoday remainsan example of healthgZaribbean drydrest, with a

habitatand specieshat thrive in the absence of invasive predators.

Thecays of the BVI aflgome tomany endemic, globbi and regionally important populations
includingl5 breeding seabir@gpeciesand three cays have already been classified as globally
Important Bird Areas (IBA) by Birdlife Internatigras well andemicor range restricted plant
amphibian and reptilspecies

1.3 The impact of invasive species

The biodiversity of island ecosystems is fragile and the majofritgcordedglobal extinctions have
been island species, including 95% of bird, 90% of reptile and 70% of mammal extinctioret éKeitt
2011).Introduced species are responsible for36f all recorded animal extinctions since 1600 for
which a cause could be attributed (World Conservation Monitoring Centre 1992).

LY@l aArgdgsS NIda FNBE NBLRZNISR ( @onesQ@@pnitarepmedf 2 F (1 KS
the major causes of island extinctiofgarnham 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 rainfested and rat free lands, and preand postrat eradication experiments,

have shown that rats depressed the population sizeahe species afeabirdgJonest al.2008;

Townset al.2009) land birds(Tabaket al. 2014) reptiles(Townset al.2007) plants(Grant

Hoffman, Mulder & Bellingham 2010fungal communitiegPeayet al.2013) terrestrial

invertebrates and soil microb&€3ownset al. 2009)

1.4 Rodenteradications

The eradication of invasive alien species from islands has become a mainstream conservation
practice; there have been over 1000 successful vertebrate eradicatepmstedup to 2013 (Keitet

al. 2011) According to the Database of Island Invasive Species (www.diise.islandconservation.org) 90
successful eradications have been undertaken or are ipkening stages in the Caribbean region.

Of the72 attempted eradications in thiggion 63 were declared a succestaftk rats were removed

from 66 islands, Norwegian rats from six islands and the Gambian rat from one island). All successful
eradicationgn the Caribbean region were performed with toxic Haith an additional example

not included in the databaseising A24 Goodnaturetraps reported from Pugo Rico, 2015) Of

the nine eradicationghat failed six used trapping as an eradication measand three attempts

were made to eradicate rats on Congo Cay, United States Virgin Islands but reinvasion from
neighbouring islands (230m away) occurred (Savedgeg 2012). Following rat eradication from



islands the benefits to biodiversity have beeidely reported(Daltryet al.2001; Jones 2010;
Courchampet al.2011; Le Corret al.2015)

2. Site information

2.1Physicasetting

The Seal Dog Islands (East Seal Dog & West Seal Dog) are the most northerly isldndteobé ¢
small caygollecively known as the "Dog Islandd-igure 1).They are located 2.6kfi.6 milesfrom
the nearest point of the Dog Islands (Great Dog Island) and Z@&%®milesto the West of Virgin

Gorda (Mountin Point) (Figure 2
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Figure 1. Map of the British Virgitslands, black star indicates location of West and East Seal Dog
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Figure 2 Map of theSeal Dog Islands in relation to neighbouring islands.




West Seal Dog Island is 2.6 hectéesacres (Figure)3 The maximunelevation for West Seal [go

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

The southern cliffs are steep and inaccessible but provide habitat for a large population of breeding
roseate ternsSterna dougallifrepresenting a regnally important population) (Table Ihe

vegetation of West Seal Dog was composed predominately of limber Camraris flexuosarickly

pear cactu®puntia dilleniiwild frangipaniPlumeria alba andseveral large specimens of the

endemic cactusfenocereus fimbriatuy (Appendix 1)Vegetation height is not more than 2m and is
on average <1 m.

Figure3. Photograph of West Seal Dog

East Seal Dog Islandii4 hectarg2.5 acre islandFigure 4pand is accessible by a small sofabing

rock and oral rubble beach. During June 2015, the island was accessed by sradilm sized

motor vessels on several occasions. The southerly facing side of East Seal Dog Island is dominated by
grasslands and coastagetationcommunities. At the crest of thasland there is a small patch (<

8m?) of dry scrub forest with a few specimens of loblfllgonia subcordataurpentine Bursera

simaruba, wild frangipanPlumeria albgAppendix L The north slopes of the island are extremely

steep and primarily rogkwith little vegetation, this is the prefeed habitat for the roseatedrn.



Figure 4 Photograph of East Seal Dog

The twoislands are separated by just 161328 feet, a shallow reef area with abundaftropora

coral species. The nearest land masses\argin Gorda (1.6km away) and George Dog (2.6km away)
(Figure 4poth George Dog and Virgin Gorda have rat species present (species not confirmed). The
brown ratRattus norvegicusas been reported to swim up to 1km to reinvade isla(iRissselet al.

2010) and reinvasion oR.rattus have been reported in the US Virgin Islands over a distance of
230m (Savidget al. 2012). While an eradication effort on either of the Seal Dog islands must occur
as a joint operation of the two islands, collectivéig islands are isolated from mainland Virgin

Gorda, making a rvasion unlikelygiventhe distancebetween the Seal Dogs and gkebouring

islands (Figure)5
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Figure5. Proximity of the Seal Dog Islands to othislands with rats present, and sea ddys
around the islands.



2.2Climate

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 df27.3 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 aedsalat
peak(lsland Resource Foundation 2012

2.3 Wind and local oceanic conditions

Prevailing winds are from the Northeast at-26 knotsbetweenNowemberJarnary shifting to the

East around February. The tradewinds aeakestbetween SepiOctober, havever the islands are

vulnerable to hurricanes around this tim&etween late October through April, Puerto Rico émel

VignLat ' yRa NB 2FGSy &adzoa2SOGSR G2 agStta [ft2y3 y
offshore winter storms in the NantAtlantic.The Ground seas often deposit debris on windward

shores and could be a pathway for rodentingroduction in some island settings; howevgiyen

the Seal Dog Islan@sosition, 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 presentinedes circle within a 5

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

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

suitable habitat for landbirds. Flushed adult seabirds were counted as we approached the breeding
colonies.In addition etween the 35th March 2016§i N2 LJA O6 ANR& | yR ! dzZR2062y Qa
also surveyed on East@éog.

Low densitiesof reptiles were recorded on our visit to the islar@ppendix 5)In addition to the
barred anoleAnolis stratulugecorded twice duringur point counts wo additionalcrested andes
Anolis cristatellugvere recorded outside the pot count areas, it is likelfpased on BVI distribution)
that Ctenotus stratuluand other species may be present in small numi§ergure 6, Appendix)5
During thefive haurs spent on East Seal Dog and tvoairs spent on West Seal Dogly two species
of land bird were recordedhe zenaida dov&enaida auritaandthe gray kingbirdlyrannus
dominicensigbreeding was at confirmedfor either (Table 1, AppendiX.5~our species of seabird
(roseate ternSterna dougalljibrown noddyAnous stolidus bridled ternOnychoprion anaethetus
and hughing gulLeucophaeus atricilla ! dzR dzo 2 y Q Buffiduk IBermiitiielivaieS eddrded
breeding on the islands and brown boobkgsla leucogastenere recorded roosting on both islands
(Table 2). Two pairs of oystatcherHaematopus palliatewere also recordedpresumed breeding
due to their calls



Table 1 Presence of land birds on each cay durpant surveyslune 2015 survey8= breeding, P=
present (breeding not confirmedWSD= West Seal Dog, ESD=Easil 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 + 20Qnb) 2
Brown booby 300(nb) 100(nb)
l dZR202y Q& &akKS Not surveyed 1

Figure 6 Reptile species recorded on the Seal Dog Islands June 20E&iteglebarred anoleAnolis
startulus (b) Male aested anole Anolis cristatellus




2.3 Invasive predators

During the week of June 18, 201¥@stigators captred images of lack ratsRattus rattusfrom a

game camera that was placed on East Seal Dog Island. Team members also found roseate tern eggs
that appeared to haveeen predateduponby rats (Figure )fon both islands.

9 T WFy
| /,:%

2015 03:46AM GREENO1

Figure 7 Black rat caught o 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 Areas a proposed Proteetl Area.

2.4 Recreational and cultural uses

The Seal Dog Islands are a renowned digingrkellingsite. The National Parks Trust of the Virgin
Islands maintains a dayse only mooring ball otihe westside of WesSealDog Hand. Dive
operators from Spnish Town and North Sound, Virgin Goxdsit thewaters around thesite
frequently (about 2-3 times per weekbetween NovembetAugust)

Marine Park Wardens and local dive operators were questioned about recreational use of these sites
whenout diving.In6 2 1 K OF 4aS4a> 620K NBalLRyRSyla yetieSR (KI {
Seal Dog Islands (persnem, Peters, McKnutDIVE BY.I During June 2015 visits to the island,

however, there appeared to be evidence of tralisough theEast Seal Dogs pgaselands from the

avlrtft 00Saa o0SFOK dzlJ 2 GKS avlrftf OfATFa 2y UGKSE
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) 9N RAOIGS NYdG&a dzaAy3d D22RYyIlFiGdz2NBu !'wn NIX G FyR

4.1 Implications of taking no action

The British Virgin Islands are composed of 60 cays, and suppmogrousendemic plant species,
regionally and gloally important populations of seabirds, significant camtcations of wetland birds
andrange restricted reptiles and amphibians. However, a range of threats faGeiglghd
biodiversity from sea level rise, coastal development and invasive speciagghmajority of cays
have at least one invasive species presélme small islands in the British Virgin Islaads privately
owned and have been developed or have potential to be developed. Those managed by the National
Parks Trust of the Virgin Isldmare protected and at low risk of development. The Seal Dogs are
Crown land andboth cays argroposed as Protected Areas under tBgtish Virginslands Protected
Areas System Plan (20Q017) (Gardener, 2008)Their small size means future developmés
unlikely and low visitation rates means there is little disturbance to wildlds can be seen by the
number of seabirds attempting to nest there. RemovaRattus rattusfrom these two cays will
provide a much improved nesting site for seabirdd &and birds and the number of reptiles on the
island are likely to increase as is the diversity of plantTiéking no action is likely to maintain low
biodiversity on the island and continue to affect the breeding success of seabird populations.

4.2 Eadication using poisoned bait

Of the 1000 eradications reported by Keaittal. (2012) rodenticides were used in blit two small
eradication campaigns. Rodenticide choice and bait depend on a number of factors. The ideal bait is
one that is (1poth palatable and lethal to the target species after a single feeding event, (2)
persistent in the environment long enough for thedat species to be exposedtmshort enough to
minimize nonrtarget species exposure, (3) has a low probability of engenderingloaiess in target
organisms, and (4) is nontoxic or unpalatable to-tenget species.

Anticoagulant rodenticides are the most widely used toxin for control of small mammals. These act
by inhibiting the synthesis of vitamitdependent clotting factorsithe liver, which ultimately

results in death by internal haemorrhaging, typically withgil® days (Hadler &hadbolt1975).
Anticoagulants are classified as first secondgeneration according to their potency and when they
were developed (Easaet al. 2002). Firsgeneration anticoagulants (e.g. warfarin) are less toxic and
require multiple feedings over several day<litit a toxic effect. The higher toxicity and persistence

of second gneration anticoagulants (e.grddifacoum anddiphenacoum 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 2006fenacoum and todifacoum are the most

common anticoagulants used in rodent eradigan programmes.

Whilst difenacounhas a lower potency thanrbdifacoum (and therefore reduced environmental

risk) this rodenticidénas a lower record of success for island rodent eradication in comparison to the
use of lrodifacoum bait productdn 71% ofuccessful campaigns and on 91% of the total area of
islands eadicated of invasive rodentsrddifacoumhasbeen applied, making it the most widely

used rodenticidgHowaldet al. 2007). Brodifacoum has been proven to be effective in tropical island
eradcations, for example it was successfully used to eradicate rats on nearby Dog Island, Anguilla



(Bell & Daltryet al. 2015). As such, if the use of rodeindies is employed, we recommend
brodifacoum as the preferred bait for eradication Bfrattus on the Seal Dogs.

4.2.1 Nonrtarget effects of poison bait application

There are two routes to netarget poisoning; (1) primary (direct) poisoning and (2) secondary
poisoning (when one animal ingests an individual that has directly consumed the p@stnreed
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 nontarget impacts through secondary exposure of predatdhe only mammal likely to

come into contact with the bait or be at risk from secondary poisoning dsideR rattus is

humans Whilst it is extremely unlikely a human will consume a large enough quantity of poison to
cause death effective treatmertf poisoning carbe carried out through thapplication of vitamin K
injections.

Mitigation measuresPlace signs around the island informthg public that there is poison bait
present. Place warning stickers on bait stations and recommendtakexone for fish around the
island for the duration of the eradication

Birds
Brodifacoum has been reported to kill birdgalighboth direct poisoningRobertson & Colbourne
2001)and secondary poisonin@homaset al.2011)

Mitigation measuresplace bait inbait stations that are inaccessible/or harddocess byird

species and conduct the eradication outside of peak breeding periods. Remove all poisoned rat
carcassesandbufin 0 dzNE X 2NJ 20 KSNBAAS RA&aLIRAS 2F Ay | 002N
instructions. Baitshould 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 gull&eucophaeus atricillare at highest risk cfecondary poisning. In addition to

seeking small prey, these omnivores are vaeltumented scavengers. Any operation should take

place outside of their breeding seas when this migratory specidsd y 24 LINBaSyid Ay (K
waters.

Reptiles

Reptile spcies are susceptible to both direct poisoning and seconplaisoning Hoare & Hare

2006; Harper, Zabala & Carrion 20IHywever, a successful rat eradication on the island of Antigua
resulted in an increase in Antiguaacer snakes (Daltet 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 measuresRemove all poisoned rat carcasses and bbumy, or otherwise dispose of in
accordance withli K S Y I y dzF I O (i dzNCBriNiflearenfoyabotiréfatieCspekisyduring
eradication. Specifically designed bait stations can be used to reductarget uptake Use wax
blocks as bait rather thatme more likely to be consumed cereal pellets.

Amphibians
There has been little research on the effect of rodenticides on amphibians. No amphibianghave
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. Somepecies, particularly antspckroachesnd crabswill eat it,

potentially posing a risk of secondary poisoning to their predators.

Marine life

In campaigns of aerial broadcasting of bait Masatal. (2015) reportecaresidual ®ncentration of
brodifacoum in three of tespecies of coastal fish or shellfish, however the risk of mortality to these
species was lowrurthermore any residues that occurred nmarinewildlife declined to below
detectable concentrations within a periad weeks.

Mitigation measuresremove and burn all poisoned carcasses, ensure bait is secured to bait stations
(when possible) rather than haratoadcast

4.2.2 Bait delivery

In general the best method for the delivery of a rodenticide depends on istgaftaphy, habitat,
economics, and vulnerability of naarget 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 techniquesed 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 potentiattaget 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 devicesrdfte last rodent supposedly has been

killed, which enables managerstrget survivors. However, a tatation approach is difficultvith
islands that have steep cliffn this situation aerial or hanbdroadcasting would be requirdd the

steep areas

4.2.3 Baiting strategy

Best practice recommendations for the eradication of rats incladeast two bait applications with

a minimum of four nightgait availability across all habitats on iglandon each applicationFour

nights of bait availabilitys required to ensure a lethal dose is consudi®y all rats in the population

A 50% swath overlaip the applications minimises risk of bait gapgreasing the time between bait
applications increases the chances that weanling rats are exposed topoai@aving 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 mor@@hdays

after an applicatior{Keittet al. 2015). Thus a minimum of 10 days and a maximum of three weeks
between applications may be appropriate.



4.3 Eradication using setsettingGood/ | (i dA2&Rat and Stoat Traps.

D2 2 Ry I (i dzNBsetting kill trapsiwere @reated in New Zealand designe@esfly for
conservation management use. Traps are powered by a compressed 16 gram threadged CO
canister. Rats are lured by teent from a londasting attractant placed inside a bait compartment
at the top of the trap. A sensitive wire triggerexi$ the pressure gradient within the trap which
propels a pistonwhich strikes the rodent's skull, killing the animal instantly. Following the strike,
the piston immediate retracts and is-armed to fire again (Figure .8 The traps are designed to Kill
up to 24 individuals with a single ‘tfam CQcanister, 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 lothasting attractant and set out foB-12 months without
servicingyesulting in cheaper maintenance costs.
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Figure8: Diagramand photographof a Goodnature A24 trapCourtesy of Good Nature

Goodnature A24 traps for rats wefiest deployed bythe New Zealand Depanent of Conservation

on 64haNative Island. It was reported th&. norvegicuandR rattus were prolific on the island. A
year after the deployment of A24 trapats had reached an undetectable levevenwhen usinga
speciallytrained dog capablef sniffing out any remaining rats\ww.goodnature.co.ng Likewise

the results of a test of these devices in Hawaii repotteat a grid of Goodnature® A24 traps may be
more effective and efficient for rat cordl thana largescale snap trap gridMoreover, 65% less
labour was required to conduct the monitoring and maintenance of the A24 grid than the snap trap
grid. The research concludedoodnature® A24 rat traps may be the best choice for sites that are
remote or otherwise difficult to access. Additionally, because A24s are-killitfievices, they

should be able to kill more rats than snap trap godgoison bait. Whist these traps have primarily
been advocated for the control of rats rather than theiadication, the first use of the A24
technology in the Caribbean took plaicean eradication attempbn Maria Langa Island, Puerto Rico.
Rats were successfully eradicated frthis 6 haislandandafter two years the island managers have
reported 0% rat tacking (Ruiz, HIR Reefscaping persnt). This method for control has also been
advised for the removal of rats on B/Green Cay (Harper 2018yeto its close proximity to
inhabited islands and high risk of reinvasion.



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

4.3.1 Humaneness

GoodNature ha tested theeffectivenesof these traps and a study from Hawadites that in a field
evaluation of the lethality of A24%en consecutive rats were rendered irreversibly unconscious in
less than 30 seconég¢Franklin, 2013). The results of the lethatigts meet the kikrap guidelines

for the New Zealand National Animal Welfare Advisory Committee. Therecsnmparable

committee or set of guideliness yet in either the United States or United Kingdom on the
humaneness of rodent traps (Frankl#13). The company and other conservation agencies have
carried out assessments that indicate that the A24s are one of the more humane methods for killing
rodentscompared to poisoning Another advantage is that poison is not required, therefore
reducingthe risk to nontarget preysuch as reptile species and land birds

4.32 Nontarget effects

Mammals, birds and amphibians

The use of A24 trapsasa minimalrisk ofnon-target effects on birdendamphibians. However,
there is a risk to humarnikthe traps are tampered with.

Mitigation measures All traps should be labelled appropriatety reduce tampering by humans

Reptiles
In a control programme on Maria Langa, Puerto Rico, project leaders reported findinigaves |
(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 projec@magers 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 etapty C
cartridges

Mitigation measuresProject leaders in Puerto Rieddressedhe crab issue by building sless/
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 maufacturers recommend setting2 G NJ LJA LISNJ KSOU I NB glasthg dza Ay 3
rat lure. New Zealand Biodiversity specialist Grant Harper recommended placement of

approximately three A24s per acre or 6 traps per hectare (persm, 2015). UserBom Hawaii

report aliterature 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 Puerico 50m grid was established wittaps setat

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

curiosity ofrats (Ruiz pers.comm). On6ha Maria Langa Island the project managesed18 traps,
andreported atotal collection of 110 rat carcasses over a two year period.

4.3.4 Trap Mounting

A24s are typically mounted to the sides of trees, approximat@gmoff of the ground. Since the
Seal Dogs islands have few large trees and are mostly covered-iyingwhrubs, artificial stakes
should be planted into the groundiTrex Deckingor another durable material measuring



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

5. Operational plafor 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. crab@jarperet 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 56" March 2016 bdistation trials were undertakenn both West and Easeal Dog
Temporary bait stationgl.5 litre empty water bottles, with both ends cut off) vegplaced 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 eaiehdymit crabs, ranging from 10% to 100% of
bait being consumed ithe 24 hour period.

5.2 Operation

The first stage of groundbasederadication is to establish a marked grid. Tnigl size will depend

on the range of the target species. Frrattus 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 vegétstion.

such, we recommend a30mby 3@ndo I & dza SR &4dz0O0Sa & ¥ dz.Tenpazayy ! y 3 dzA f
bait statiors (made from 1.5 litre water bottles, or similegshould be deployed everyog across the

islandq wax poison blocks should lagtached to theinner part of the bottle (baistation) with wire.

Very steep areathat 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 baiatons 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 théemsituEso
extra quantities of baishould be distributedt the top and bottom of cliff areas to help mpensate

for less than ideal spread on the cliffs.

A P by 3m 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-beraticast sites on West Seal Dog and four

on E& Seal DogBased on the vegetation structure and height on both islands this will require
approximately 23m of track to be cut on West Seal Dog and 12nack bn East Seal Dog (Fig@re

& 10).



Figure9. Proposed 30m grid for West Seal Dog. Permariegant stations are fixed at every 30m
intersectiong 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 acagbait will be hand
broadcasted fronthe top of cliffs and from the bottom (through kayak accgss

Figurel0. Proposed 30m grid for East Seal Dog. Permanent bait stations are fixed at every 30m
intersection¢ where the land falls short of a grid line, the bait station is fixed closer te frevious
bait station. For areas where it is not possible for fieldworkers to acaebait 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 toits successful use previous eradication operations in the tropics (elpg Island, Anguilla
Great Bird, Greeand other islands in Antigil@and around the worldf is recommended that wax
basedbrodifacoum bait blockbe used Wax based blocksan also baiseful as a monitonig tool
(i.e. to detect rat teethmarks) towards the end of the operation.

We recommendt5 bat stations will be requied over both islands (Figure 9 &)1Based on the bait
trials undertakethree-four 20g blocks should be replenished in each bait station dailiner










































