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EXECUTIVE SUMMARY

This feasibility study assesses whetherAsogation pourla Sauvegarde de Biodiversité

d 6 Ouv ®a cénfedcate Pacific rats from h@ BeautempsBeauprélsland Loyalty
Islands,New Caledonia.BeautempBeaupré is a World Heritage site, along withvéa and

is highly valued at a local and national level. It has several seabird colonies, numerous native
bird, lizard and invertebrate species and largely intact native forest. It is also large enough to
serve as a refuge for some other threatened speogeglired. Pacific rats, the only invasive
mammal, should be meoved n order to improve the islatglbiological values

An attempt was made by ASBO in late 2015 to eradicate the ratSi®utas not successful
Several possible factothat may haveontributed tathe lack of success were identified by
ASBO and by this feasibility study and changese made to thproposedsecond attempt at
eradicating Pacific rats on BeauteripsaupréiIsland These include conducting the
eradicationoperation in wnter ta 1. reduceuptake of toxic bait by land crabg; reduce the
likelihood that sooty terns will be nesting; @hdaeduce the chance of significant rain degrading
thebait. Inaddition,external technical advia@ndexperienced bait application gennel need

to join the ASBO team to provide additional rigour and training in order to improve the
likelihood of operational succesExperience worldwide indicates tropical islands are more
prone to eradication failure apdojects on small islanasinfail if there isinsufficientplanning
andbr lack of experience.

We conclude that with adequate planning and implementation, the eradication of Pacific rats
is feasible using hartwroadcashg of toxic rodent bait. Outcomesinbe sustainethroughthe
implementation of effective Island biosecurity. The estimated cost for completing the planning
and implementation of the eradicatisnUS$.12,800(including 20% contingency). The cost

of on-going biosecurity for the island whledetermined when copteting the biosecurity plan.
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1 INTRODUCTION

A proposal for a second attempt to eradi¢hte Pacific rat Rattus exularjson Beautemps
Beauprélsland Loyalty Islands, New Caledonia is being led by the Association pour la
Sauvegarde de Biodiversittd 6 Ouv ®a ( ASBO) wi t h sarpigepoft fr o
Héo, the landownersind other partners. This feasibility study is the first step in the planning
process for the proposed eradication. ASBO commissioned the Pacific Invasives Initiative (PIl)
atthe University of Auckland, New Zealand to undertake the feasibility study. This was done

in collaboration with Biodiversity Restoration Specialists (BRS).

This report documents the findings of the study to determine the feasibility of eradtbating
Pecific rat on Beautemp®eaupré. It describes the goal, objectives and anticipated outcomes

of the project; the importance of the site; the likely benefits and costs of removing the rats; the
possible reasons why the first attempt wes successful; the cemmended eradication
methodology; strategies to enhance the likelihood of success and sustain outcomes. The report
also makes recommendations for the next steps in the planning of the eradication of Pacific rats
on Beautemp8eaupré and preventing thenorin reinvadinghe island The feasibility study

is based on information gathered from ASBO, consultation with eradication experts and a 5
day site visit to théslandbetweenl9 and23 June 2017.

This report will assistASBO, the Chefférieof Héo and othe project partnerswith their
decisionmakingregardingthe proposed eradicatiol.will also assist with the preparation of
funding proposals for the full eradication project.
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3 GOAL OBJECTIVEBND OUTCOMES
The followinghave been developed in consultatwith ASBO.
3.1 Goal

To allow natural restoration of naéifaunaand floraon Beautemp8eaupré Atoll

3.2 Objectives and Outcomes

The objectives that thigctionwill achieve and the outcomes tlanbe expecteds a result
of achieving these objectives are:

Objectives Outcomes
1. Eradicate Pacific rats from| 1.1 Protect native land bird species and al
Beautempd3eauprdsland their populations to increase.

1.2 Protect seabird species and alltiveir
populations to increase.

Facilitate the rgpopulation of theslandwith

seabirdspecies currently missing.

1.3 Allow native plant communities t
recover through cessation of rat predatior
seeds, fruits and seedlings
1.4 Allow native reptile and irvertebrate
populations to recover

1.5 Facilitate the recovery aftiveflora and
fauna and ecosystem processes
interactions.

2. Strengthen biosecurity for the | 2.1 Stricter biosecurity measurase in place
atoll to ensure it remains rat fr¢ to reduce the risk ofe-invasion by Pacific
and reduce the risk of ne|rats and introduction of newvaders e.g
invasive species introduction | plants, invertebrates, other mammals.

3. Enable other future rg 3.1 Key local individuals are trained i
eradications to be carried on sm planning and successfully executing a
islands in Ouga. eradication orsmall tropical islands

4 THE SITE

Beautempd$Beaupreé Island or Héo as it is knolacally, is located about 45 km northwest of

Ouvéa Atoll in the Loyalty Islands, New Caledonia. It is a 47 ha raised coral island on the
southwestern corner of Beauterp® aupr ® At ol | ( T 2dnrdetl 656 6 A
land area consists of the maslandof Beautemp®eaupég, thetiny rocky islet located a few
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meters offits eastern tip and Motu Tapu islet (~ 50 m long) locatkid NE of the main
island.Following surveysMotu Tapuhas been considered to fa¢-free. This means thatith
the proposed eradication on BeaupesBeaupe Island,the whole atolwill becomerat-free.
The nearest landmagsBeautemp®eaupeis 12km away, consisting of a small island in the
NorthernPléiades archipelago on the edge of Outdl (Figure 1) Oweéa and Beautemps
BeaupréAtollswere listed by UNESCO as a World Heritage Site in 2008.

Passe & Nord

Pusse S Ardenata

oM™

o
Figure 1. Map of Ouvéa and Beautenipeaupré atolls. BeautermiBeaupré Islandsee inset)s
located at the bottom left hand corner of BeauteBgaupré atollThemap was adapted from original
which can be found athttp://integre.spc.int/emouvellecaledonie/lesatolls-d-ouveaet-beautemps
beaupre#présentatiedu-site

The island oBeautempsBeaupréhas no permanent settlement and is occasionally used as a
base for shofterm visits by members dhe Chefferie of Héo (based on Ouvéa) and other
visitors. The only access is by boat with a landing on a surf beach.

The climate is oceanic tropical with an average rainfall of about 1450 mm. There are four
distinct seasonsFrom late December to late March it is the seasor{mean minimum and
maximum temperatures of Z8°C), and ishumid andwet (Figure 2). This is followed in

April to May by an intermediate season, which is wet, but cooler. The austral winter from June
to August/September is cool (mean minimum arakimums of 124°C) and sunny with less
rainfall. In June and July it is usually dry for aboutZdays with less than 5mm/day recorded
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on 56 days, and rainfall over 5 mm/day on ord¢ 8ays per month. This relatively dry period
continues from Octadr to November but becomes warmer.
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Figure 2. Mean monthly rainfaJlmean monthly temperatugolid line) & mean monthly coldest
temperaturgdashed linept Ouvéa, New Caledonia.

The island is a very important nestsite for seabirds and turtles. In addition to its significance

in relation to biodivesity conservation, thislandis also a site of high cultural and historical
significance. Being home to the chief of Héo, the island continues to be a special place for
members of this tribe. Vestiges of the chie
island has the potential to become a sancttarypative fauna and flordue its isolation and
customary reserve status.

The island is principally limestongith a2 m high highlyeroded raised coaéfigure 3) ad

only two beaches on theouthandwestcoasts, théatterbeing used foboatlandings. For a
substantial portion of the interior there are numerous sinkholestah Zepth. The entire
island isforested, with native foresspecies such as pandanus, coconut, banyan as well as
introducedfaux mmosa(Leucaena leucocephglaforming most of the canopy. There are
large areas of smothering liaseesin the centre of the island. There is soBoaeola and
Pemphison the more exposed sections of co&&ts have access all year round to food in the
form of fruit or seeds.
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Figure 3. The coastal forest at BeauterBEaupré Island, showing coastal limestone.
Several land crabs species are presactuding coconut crabB({rgus latrg, hermit crab
species(Coenobitassp) and at least twepecies of burrowing crab

There are at leasivo speciesof lizardspresenta skink and a geckand at leastwo turtle
species nesting, gree@l{feloniamydas EN) and loggerheaddaretta carettaVVU) turtles.

None of the many bird species that are resident on the island are listed as thréitexiedd
bird species have been recordeigiht of which are resident breeder®one are regarded as
thredened in the region (Tarburton 2014%he redbellied fruitdove (Ptilinopus greyj and
buff-bandedrail (Rallus philippensisare likely to consuméoxic rodentbait directly, and
peregrinefalcon (Falcon peregrinus nesioteand sacredkingfisher (Todirhamphus sanc}a
may besusceptibldo secondary poisoninglhe island supports 18 recorded seabird species
of which 12 breed therelhe sooty tern Onychoprion fuscafapopulation is far and away the
largest.Breeding does not appear to be strongly seasonal and can occur at aifyheyear.
Two booby speciedrown booby $ula leucogaster plothiandmasked boobySula dactylatra
personata have breeding colonies on the teas end of the islanednd arepresent in small
numbers(~100 individuals)year round. Wdgetailed shearwatersA¢(denna pacific)and
herald petrels Rterodroma heraldica have been reecded breeding in small numbers
(Tarburton 2014).

It is possiblethat a population of the endanggr®uvéa parakeeE(lynmphicus uvaeenyis
could be established on the island as an
predatory animals become establishedhearbyOuvéa.

A population of the Pacififlying fox (Pteropus tonganyss presehon the island.
9|Page
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A common, shared managementqass has been set up for @a\and BeautengBeaupré
byOuvéd s five chiefly council s, émumiepalltydypart ty | s|
of the management procegbg Bomene Tap(forbiddenisland) environmental GDPL (special
localstatus associ@in) was established in 201L.t s obj ecti ve is to fide
practices related to traditional natural resource management @ &ud/BeautempBeaupgé

atolls insofar as they protect asdstainably preserve natural resources in the interests of
present and fdherasgeceéermai oonv@as 34 members
tribes.

As part of the objective, funding from the INTEGRE project for the Loyalty Islands is being
usedto undertake Activity 4of the project, which aim# eradicatePacific ratsto protect
seabird colonies and establish biosecurity measur8gautempsBeauptéland

5 TARGETSPECIESIMPACTSAND BENEFITS OF ERABATION

The Pacific ratRattus exulanss likely to have been introduced to the island by humans when
they discovered and settled the archipelago.

Rat impacts on native species are likely to be substafti@Pacific rat diet mainly comprises

plant material and arthropods (Bassford €2@07),which includesiative insects and the seeds

and seedlings of native trees. On Kure Atoll, Wirtz (1972) recorded 62% of their diet as plant
material and 30% was insects, predominantly grasshoppers, spiders, cockroaches and flies.
Eight percent bthe diet was vertebrate flesh, mainly seabirds. On other tropical islands
Strecker and Jackson (1962) found about 90% of their diet was plant materiat.akF&ll971)

found insects in 10% of stomach sample&amall crab species are also likelylie highly
affected by Pacific rat predation (Harper & Bunbury 2(&manieget al in pres3. Selective
consumption of seeds and fruits of particularly favoured plants, along with seedling predation
can change the composition and structure of natiesgwver time. Of the vertebratesmall

reptiles such as geckos and skinks are vulnerable to rat predation, along with newly hatched
turtles. Terrestrial birds, particularly small passerines, are also vulnerable to Pacific rats,
particularly through mrdation at the nest where eggs, chicks and incubating adults are likely to
be taken, often leading to their local extirpation (Harper & Bunbury 2015).

At presentthe it may be difficult to introduce thendemicOuvéa parakeeto Beautemp-
Beaupré, due tthe threat posed by Pacific rats. Moreover, itis unlikely the current populations
of land birds, particularly small gsserines suclas theCardinal Myzomela(Myzomela
cardinalis lifuensi} and Melanesian FlycatchefMyiagra caledonic® will increase much
above their low numbers with Pacific rats present.

Metaanalysis of impacts of rats on seabirds concludedritextalia species that weighed less
than 300g were most in danger of being extirpated (Hellyal.2008). It appears thatmost
all species of tropical seabirds up to the size of albatross are vulnerBhlgftorat predation
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in some form and, unsurprisinglthe smaller species such as terns are overly represented.
Predation of sooty tern nests by Pacific rats has agdguteen recorde@nd Pacific rats have

been the cause of severe declines in smaller petrel breeding success (Harper & Bunury 2015).
Vanderwerf (2006) and Vanderwerf et al. (2007) noted that the most limiting factor for seabird
nesting in the Kwajaleirchipelago and Lehualand Hawaii, was the presence of Pacific

rats, along with other introduced predators, suderas cats.

It is likely that the extended presmnof Pacific rats on BeautempBgaupré has resulted in
major changes to the forest afalnawith depressed numbers of many invertebrate and
vertebrate species atttelikely unrecorded extinction of some spedieghe past. Responses

to arat eradication will probably include marked increases in the numbers, and changes in the
species cmposition, of land crabs, small reptiles and land birds, with increased breeding
success of sooty terns and other seabirds. Over time, the forest is likely to chaagdsas
previously preferentially eaten by rats become more common. This may howsvegsalt

in an increase imvasive planspecieslreadypresent on the island

6 PREVIOUS ERADICATIORTTEMPT

An attempt at eradicating Pacific rats on the island was carried out by ASBO from the 13th
November to 15th December 2015. Prior to the baijpeyation, parallel lines had been cut

by hand across the island at 25 m intervals. Pestoff Rodent 20R bait containing 0.02 g/kg
brodifacoum was hanbdroadcast on a 25 m grid at a rate of 27 kg/ha and then 30 kg/ha five
weeks apart. An additional 10%ntmmgency was applied at the likely risk sites i.e. the tern
colony and in dense areas of lianas. A check five months later, where 3@@agsapere set

for a night, revealed no sign of rats. However, in November 2016 however, humerous rats
were trappd. These checks suggest the eradication came close to being successful as rat
numbers were severely reduced for many months, but did ultimately fail.

Several reasons were postulated for the eradication failure which included: bait consumption
by land crés; the presence of nesting sooty terns; difficulties with forming straight transect
lines in thick vegetation; a lack of experience with hapteading of bait that could have
resulted in bait gaps; and rain (not forecasted and amount unknown) withinot&he first

bait application (A. Barnaud, pers. comm.). It is plausible that all these factors, either by
themselves or in combination, could have contributed to operational failure. These factors will
need to be addressed in order to significartiuce the likelihood of failure in future.

7 PROJECT FEASIBILITY

Eradication means the completed permaneremoval of the target species from the site of
interest, usually an island (Cromarty et al. 2002). Eradication of invasigehas been
successfily conducted at a suite of islands around the world and is a proven and enduring
method for protecting the biodiversity values of those islands (Howald et al. R@Xulans

the target specidsr the eradication on Beautempsaupé, has beersuccesfully eradicated
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from over 50 Pacific islands, rangingsize from small islet to large atolls (DIISE 2016here
are seven criteria that an eradication project must fulfil to increase the likelihood of lasting
successThese are examined in sectiahs to 7.7below.

7.1 Technical feasibility

7.1.1 Recommended rodenticide

Theprimary method for eradicating rodents from islands is the use of anticoaguaritined

into a highly palatableereal or wax baitdistributed acrossvery rat territory (i.e. across the
whole island)in a methodical and comprehensive manner. This method has been developed
and refined over many years and in many different eradication projetisoagulants cause
death in rats by preventing blood clothing and hence, causing internatrhagiog. The

effects of the anticoagulants are not felt by the rats until a few days after consumption and
henceare unlikely to associate the symptoms with the bait and causedisérp eatingt (i.e.

bait avoidance or shyness) before they received a lethal dose.

First andsecond generation anticoagukmhvebothbeen usetb successfully eradicatedent
on islands First generation anticoagulants are less potant less persistent buequre
multiple feeds over several days to reach a lethal ddge&omparison, second generation
anticoagulantare more potent andore persisterfbut do not require multiple feeds, a lethal
dose can be attained throughkingle feedf bait This latter chaacteristic makethembetter
suited to tropical environments where competition for lbgitland crabsand other bait
consumerge.g. antsgan be higtand natural food calpe available all year arountiherefore,
the use of a second generation anticoagusaecommended fdhe eradication on Beautemps
Beaupréwhile acknowledging the need for managing potentiattanget and human health
issues (see sectighs.]).

Of the second anticoagulants available, brodifacoum is the most commonly used araidoagul
in rodent eradications (Howald et al. 2007, Pastes. 2011) and the toxicant recommended
for the eradication oBeautemp$Beaupré

7.1.2 Recommended bait delivery technique

To eradcate Pacific rats on Beautempgaupréhe mostcost effective approach with the most
likelihood of success would be hand broadcdstis technique has proven a successful method

on smaller islands up to about 200 ha. It involves hand spreading of rat bait on a grid, across
the island. Thiwill require track cutting prior to the operation. This technique is generally
faster than a bait station operation and does not require rats to interact with bait stations as bait
is readily available across the ground. Note that the hand broadcasgueclmvolves
substantial risks for netarget consumption of toxic bait, as discussed beffwsetfon6.6).

It is recommended that rodent bait pellets containing 0.02 g/kg brodifacoum are applied by
hand broadcast at a rate of 25 kg/ha (Figureppendix11.2). This approach, using secend
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generation anticoagulants has been used successfully to eradicate rats and mice on a number of
islands of similar size, terrain and climateBwautempsBeauprgTable 1).

Two other techniques, aerial application and sitions, were also assessed. These options
were rejected principally on the basis of cost alongside some additional reasons including the
local lack of the required technical expertise and likely significant interference with bait
infrastructure (inlie case of bait stations) from coconut crabs in particular.

Table 1. Successful rodent eradications on wet tropical islands using hand broadcast of
toxicants.

Island Country Area | Year | Species Toxicant
(ha)

lle aux Aigrette | Mauritius 25 1987 | R. rattus Brodifacoum
Pigeon Australia 3 1995 | R. rattus Brodifacoum
Gunner 69 Mauritius 65 1996 | R. norvegicus | Brodifacoum
Flat Mauritius 253 1998 | R. rattus Brodifacoum
Fajou Guadeloupe 120 | 2001 | M. musculus | Brodifacoum
Tomé France 30 2002 | R. norvegicus | Bromadiolone|
Anchorage Cocos 12 2003 | R. exulans Brodifacoum
Surprise New Caledonia 24 2005 | M. musculus | Bromadiolone|
lle Vache Marine Chagos Islands 13 2014 | R. rattus Brodifacoum

To enable ease dfait spreading, tracks will need to be cut across the islanghrallellines

20 m apart. The lines are closer than in the previous eradication attempt to ensure adequate
bait coverage including in areas of dense vegetafidrese tracks will requirthe use of GPS
navigation and the most suitable GPS for working under dense canopy should be used (e.g.
Garmin @ls). This was done for the first eradication attempt and should be repeated for the
proposed operationSome minor obstacles (sinkholes) n¢ede taken into account but all
areas of the island are considered to be suitable for tracks.-dutitigshould be supervised

by someonevho isknowledgeable in GPS and experienagedodenteradication operations.

This person would need to verifigat the accuracy and placement of the tracks is adequate,
before any baiting commences. Establishment of tracks will require approval of the owners of
the islands, but it is expected that this would be granted, asau#tikg was carried out for

the prevous operation and any damage will be tempofpeys. obs.).

7.1.3 Bait consumption by land crabs

Land crabpopulationdensity carbe high on the island. In February 20{i%. wet and hot
conditiong measurements of crab density recorded hermit cCaenobitasp. as o6 hi gho,
burrowing crabs Gecarcinidae at a maximum population density of 350/ha and coconut crabs

at 97/haA. Barnaud, perscomm.). Measurements of land drgopulation density is usually

more correcthea me a s ur e aHley bécante tmarkedly lgs®actesin dry and/or cool
conditions (Samanieget al in press). In the coallry conditions that prevailed during the site

visit in June 2017, crab activity was very latvnightand onlyl3 crabs(4 very small coconut

crabs, 5 smalCardisoma & 4 purple hermit crabsgre recordedn a 250m long2m wide
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transect(pers. obg for an overallpopulation density 0280 land crabs/hddeally, the next
eradication attempt shoul undertaken inool and dry conditions.

7.1.4 Presence of sooty terns

When presenthe large sooty tern colony on the island is highly likely to be a significant food
source for Pacific rat&epler 1967, Woodward 1972nd a substantial risk to the success of
an eradicatiorfFigure4).

- - 2

Figure 4. Sooty tern colony on BeauterdApsaupré Island, June 2017.

Although sooty terns were thought to breed from about August to Novemfmmation

supplied by ASBO suggests that the sooty beaeding activityon Beautemp8eauprés not

asstrongly seasota Opportunistic records of the breeding stages over the ipasydars,

when tied to the length of the breeding season of abousiiveronths[Month 17 adults

arrive, Month 2i incubating eggs, Month-8 chicks growing, Month % chicks fledge and
adults depart] revealsa variable timing for breeding commencemener late winte(Figure

5), but withanearly breeding season in 2017

Jan | Feb | Mar | Apr | May | Jun

2013
2014
2015
2016
2017

Figure5. Timing of recent sooty tern breeding seasonBeanutempsBeauprélsland

Sooty tern breeding strategiean be strongly seasonal or of varying timing are ofteried
to food supply mediated by cool sea surfaeeperatures and increasing phytoplankton
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production(Erwin & Congden 2007, Jaegmetet al. 2007) On some islands sooty terns
breed on an-80 month cycle (Ascensip®outh AtlantioGreat Barrier ReefAustralig which
can be adjusted if tropical cycles affect breeding succg#dng et al 1992) Whythesooty
tern breeding season timing BeautempsBeauprégenerally begins in late winter but not in
2017is unknown, butthe uncertainty around breeding commencenaithave a strong
bearing @ the tming of a rat eradication operatipas predicting tern presencewd be a
significantconfounding factar

In the presenceof sooty terns, @ eradication could probably proceed if adults had only just
arrived and were engaged in breeding activityitds br no food wouldikely be available for
rats, but should not proceed if eggs have been I&8far@nth of nesting onwards).

7.1.5 Transect establishment and operator experience

In regard to track cuttingttaining straight cut lines is achievable with a suitably managed and
trained team The use of mechanised toakould be considered tssist with particularly
troublesome sitedike dense coast®demphisand areas dfanas(Figure6). Similarly, hand-
spreadingf baitis a relatively straightforward technique, although it does require a significant
amount of effort angkill. If operators become fatigued, lack motivation or argpadbrming

ata high levelthen there isnincreased likelihood #t bait coverage will bmadequateand
some ratsnaynot encountetoxic bait due tothe resulting gapsmportantly, Pacific rats are

the smaller of the invasive rats and tend to have the smallest home ranges.

Figure 6. Forest and lianas on BeautesBeaupré Island.

7.1.6 Rain

Rain will affect bait, but a significant amount is required before it breaks down. Hestefht
Bait 20R can still retain its integrity despite frin or moreof rain falling in a single night
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