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Abstract The mongoose (Herpestesjavanicus) wasintroduced to Mauritiusin 1902 to control rats and now threatens
the nativefauna. In the 1980s aNon-Governmental Organisation, the Mauritian Wildlife Foundation, began controlling
mongoosesin ecologically sensitive areas using labour-intensive grids of box-traps. Asthisisdifficult to sustaininthe
long term, the ecology of H. javanicus on Mauritius was studied from 1997-2000 to suggest improvements to control
methods and alternative techniques that could replace or augment current control methods. Using census techniques,
radio-telemetry and long-term trapping, we found that mongooses are not territorial and achieved densities up to 50
animals'’km?in some habitats. Homeranges varied from 0.25-1.10 km?, with no significant seasonal or sexual variation.
Degraded forest, riparian and rocky habitats are the most favoured habitat types. Although mongooses consumed birds
infrequently, rare predation events have a significant impact on the numbers of the endemic pink pigeon (Columba
mayeri). We discuss how the information from the study can be used to improve the management of mongooses using
current methods of trapping, how alternative control methods can be adopted to enhance control, and whether eradica-
tion isachievable.

Keywords Small Indian mongoose, (Her pestesjavanicus); Mauritius; pink pigeon; endemic birds; trapping; home
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INTRODUCTION

Theintroduction of animalsto island ecosystems often has
deleterious consequences on indigenous fauna and flora
(Atkinson 1996). This is particularly true if the species
introduced isacarnivore with generalist feeding habitsto
which the native faunais not adapted. The lesser Indian
mongoose (Herpestes javanicus) is such a carnivore and
has been introduced to many tropical oceanicislands, 70%
of which fall within recently-designated biodiversity
hotspot areas (Myers et al. 2000).

Mongooses were originally introduced to oceanic islands
to control ratsin sugar canefields, but the species’ ability
to control rat populations is dubious as rats continue to
thrivein areas where mongooses occur and can withstand
a high degree of predation (Pimental 1955; Seaman and
Randall 1962; Gorman 1975). At the sametime, itisim-
plicated in the decline of rare and endemic speciesfrom a
wide range of taxa (Baker and Russell 1979; Honegger
1980; Nellisand Small 1983; Nelliset al. 1984; Coblentz
and Coblentz 1985; Jones 1988). On Mauritius, mongooses
areblamed for thelocal extinction of Audubon’sshearwater
(Puffinus I'herminieri) (Cheke 1987), introduced game
birds (Cheke 1987), and ground-based skinks (Vinson and
Vinson 1969; Jones 1988).

Conservation on Mauritiusis of high priority. Theisland
fallswithin one of the designated biodiversity hotspot ar-
easduetoitshighlevelsof endemism (Myerset al. 2000).
Through human agency it has lost more than haf of its
vertebrate fauna and 90% of its original vegetation cover
(Cheke 1987), and has gained at least thirty alien verte-
brate species. In collaboration with the Government of

Mauritius, The Mauritian Wildlife Foundation (MWF) has
been striving to conserve some of the rarer endemic spe-
ciesthat still persist on Mauritiussincethelate 1970s (Jones
and Hartley 1995). The management of invasive species
is an important aspect of current conservation efforts on
Mauritius, and the control of introduced predators, like
the mongoose, is an important part of this programme.

Of the surviving large land birds of Mauritius, the pink
pigeon requiresthe most management. The population size
of this species was estimated at fewer than 20 wild birds
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in the late 1970s (Jones 1987). Due to captive breeding
and re-introduction programmes begun in the late 1980s
(Jones and Swinnerton 1997), the wild population now
stands at over 400 birds. Birds have been released to four
mainland siteswithin the National Park in south-west Mau-
ritius (Fig. 1), and to one predator free offshoreisland not
shown on the map. These sites were chosen by MWF be-
cause they were remnant areas of high quality native for-
est within the National Park, which could be easily man-
aged. The pink pigeon naturally spends a lot of time on
the ground (Roy 1994) and is vulnerable to introduced
ground-based predators. Long-term predator control is a
crucial component of the conservation of this species.

Mongooses are currently controlled in Mauritiusby using
simple box traps (Fig. 2) laid out in grid systems (Fig. 3).
The technique is labour intensive, and its effectivenessis
unquantified. As pink pigeon populations have increased
in areas that have been intensively trapped (Jones and
Swinnerton 1997), it can be assumed that trapping has
achieved some success as an emergency measure. How-
ever, this method was introduced as a short-term solution
in the absence of any scientific data. It is clear that pink
pigeon conservation will require intensive predator man-
agement in the foreseeable future. This needsto be as ef-
ficient as possible in order to be sustainable in the long-
term (Safford and Jones 1998). In order to gather the in-
formation needed to make informed management deci-
sions, we studied the ecology of H. javanicus on Mauri-
tiusfrom 1997 to 2000. The aim of this paper isto givean
overview of the ecological information gained during the
study and show how it can be applied to improving cur-
rent management regimes. We also discuss alternativesto
the current method of box-trap control and highlight how
certain aspects of the ecology of the species make some
alternatives more viable than others.

METHODS

Census techniques

We cal cul ated rel ative mongoose densities from footprints
collected from track stations. The track stations were set
up by sieving fine sand on to bare earth in circles with a
diameter of 2 m, and scented in the centre using approxi-
mately 5 ml of fish oils. These stations were grouped to-
gether in sets of four, 10 m apart, and 10 groups running
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Fig. 2 The design of traps used for mongoose
control on Mauritius.

for alength of 1 km constituted a transect. Each transect
was at least 5 km from its nearest neighbour, so that ani-
mal s associated with one transect could not influence the
number of visits recorded in another transect during the
censusing periods. Transects were run for 10 days, and
each day the total number of mongoose visitsto each sta-
tion was recorded. Track stations were re-scented and re-
smoothed daily. The daily scoresweretreated as repeated
measures over 10 days when analysed. No attempt was
made to identify individuals from prints. In the analyses
thetotal number of visitswere used asan indirect measure
of abundance. The number of feral cat (Felis catus) visits
were also recorded, as other authors have found that
popul ations of some mongoose species often interact with
those of other carnivores in an ecosystem (Palomares et
al. 1996). The censustechniqueisan adaptation from those
described by Roughton and Sweeny (1982) and Suther-
land (1996).

Scent station transects were set up and run seasonally in
each of the broad habitat types described by Page and
D’ Argent (1997) in their vegetation survey of Mauritius.
These are described below:-

m Forestswhich largely consist of native species.

m Foreststhat are mostly exotic but have some native veg-
etation in them.

m Wholly exotic vegetation, consisting of mixed scrub,
grassland and acaciaforest.

m Riparian vegetation, habitatsthat fall within 20m either
side of streams and rivers and around |ake edges.

m Plantations of tea, eucalyptus and conifers.

m Sugar cane.

m Coastal vegetation.

Radio-telemetry

Radio-tracking was carried out in Yemen (Fig. 1), ahunt-
ing estatein south-west Mauritius. Thisstudy sitewas cho-
sen as it had many different habitat types within it as de-
scribed above, which would highlight small-scale struc-
tural featureswithin habitatsto which animalsare attracted.
14 mongooses (seven males and seven females) were
caught in box traps, transferred to hessian handling sacks
and immobilised by intra-muscular injection of 0.2 ml
ketamine hydrochloride (Vetalar®). Animals were then
collared and tracked. Collared animal swere continuously
followed for 10 days using the methods outlined by Harris
et al. (1990). Radio fixeswererecorded every 15 minutes,
and animals were located to a 25 m by 25 m square on a
grid overlaid onto habitat maps of the area. The habitats
of thestudy areaweredivided into rocky aresas, paths, ripar-
ian areas, sugar cane and long grass areas (>knee height),
short grassareas (<knee height), matureforest, and imma-
tureforest/scrub. The habitat groupings are based on quali-
tative structural similarities between habitat types, for ex-
ample sugar cane and long grass were grouped. All radio-
tracking was carried out between sunrise and sunset, since
the species is diurnal (Pimental 1955; Gorman 1979;
Coblentz and Coblentz 1985). Minimum convex polygons
(MCP) were estimated from the data using the program
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CALHOME (Kie et al. 1996). Home ranges were then
overlaid onto habitat maps created using the GI S package
Arcview (ESRI 1996), and compositional analysis was
carried out to determine habitat use by the species, as de-
scribed by Aebischer and Robertson (1993).

Long-term trapping

The predator management regimes at MWF field stations
were formalised in 1997. The field station at Combo
(Fig. 1) only became operational in 1999 and has not been
included in the analyses. The other field stations are de-
scribed asfollows:

m Brise Fer: set up in 1988, this is the longest running
MWFfield station. It containsthelargest tracts of pris-
tine native vegetation and was the site of the first suc-
cessful pink pigeon releasesin the late 1980s. Asare-
sult it is also the site with the longest history of preda-
tor management. It had 24 traps.

m Pigeon Wood: thisis the site where the last remaining
wild pink pigeons were found. Predator management
regimes began in thissitein 1991. It had 23 traps.

m Bel Ombre: thisfield station was set up in 1994, when
the pink pigeons were first introduced to it. It had 22

traps.

The placement of traps follows the general strategy de-
scribed in Fig. 3. All field stations had a concurrent his-
tory of rat control (Rattus rattus), although in Bel Ombre
rat control ceased after two years.

Traps were allocated to the following categories:

m Access traps: placed near (though not necessarily on)
paths, dry riverbeds or other such entry pointsinto pink
pigeon breeding areas.

m Perimeter traps: placed in aprotective ring around pink
pigeon breeding areas, to stop predators entering the
predator-free zone.

m Core traps. grid of traps within an area that is inten-
sively managed to create a predator-free zone. These
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Fig. 3 A stylised trapping grid showing how
traps are set out at MWF field stations.
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grids were strategically placed to coincide with areas
of high pigeon breeding and nesting activity.

Various habitat features associated with these traps were
recorded, and analysed with respect to mongoose trapping
success. These were:

m Trap type (Access, Perimeter or Core).

m Main habitat typein a2 m radius around the trap (rock
and bare earth, ground vegetation, understorey or ma-
turetree).

m Themain habitat typein a20 m radius around the trap
(scrub and immature forest, guava thicket, mature for-
est).

m Linear features within a2 m radius of the trap (none,
habitat edge, path and river).

These results were then compared qualitatively to the re-
sults from compositional analysis. It should be noted that
not al the habitat types recorded in the radio-tracking or
census study were represented in the trapping study. This
isbecause the trapping grids were set up asamanagement
measure, whilst the othersare part of astudy directed solely
to understanding the ecology of the mongoose. For exam-
ple, thicketsof guavaarefrequent inthefield stationswhil st
in places like Yemen they are not. As a result any com-
parisons drawn are broad and qualitative.

Diet

Carcasseswere collected by trapping at Bel Ombre, Brise
Fer, and Pigeon Wood, and in the lowland gorges around
Mauritiusas part of the Mauritiuskestrel (Falco punctatus)
recovery programme from 1984 to 1997. Road killswere
also collected opportunistically. Animals captured in box
trapsweretransferred to handling sacks and killed by cer-
vical dislocation. The entire gut was removed and gut con-
tentswere washed into a0.5 mm sieve, and contentswere
sorted, identified and grouped into six broad categories
for statistical analysis. It was assumed that there were no
major changes in the different prey groups from 1984 to
1999, thedatafrom different yearswere pooled toincrease
sample size, and presented as percentage frequency of
occurrence of prey items.

RESULTS

Habitat use
Radio-telemetry

Compositional analysis (Aebischer and Robertson 1993)
was used to quantify the habitat use by radio-collared mon-
gooses. Thistechnique comparesthe number of radio fixes
per unit arearecorded in each habitat type with each of the
other habitat types in turn. The total number of times a
habitat is preferred over othersis then summed and used
to rank that habitat type. Habitat types of equal rank were
then grouped together. Habitat use was found to be non-
random (Wilks' lambda=0.77, P<0.001), and then ranked
and grouped (shown in bold) as shown below. In this ex-
ampletherearetwo clear groups; ‘A’ isthemost preferred
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habitat group while ‘B’ is not. As aresult of this proce-
dure some habitat types do not neatly fit into a particular
rank group and have awide“band”, as shown by the“for-
est” habitat below:

m Rocky areas and riparian habitats (A)
m Matureforest (A, B)
m Scrub, long grass/sugar cane, short grass, paths (B)

Trapping

A generalised linear model (GLIM) was used in Minitab
(Ryan et al. 1985) to test whether the placement of traps
had any significant effect on subsequent captures of mon-
gooses. Traps of different categories (access, core, and
perimeter) did not show significantly different capturerates
for mongooses (F = 0.24, P = 0.78). They were subse-
guently pooled in order to increase sample sizes for the
rest of the analyses. The habitat type 20m around the trap
did significantly influence captures. Figure 4 shows that
mongoose capture was higher in forest habitats than in
scrub habitats. Capture rates were generally low, with an
average of 0.03 mongooses/trap night in each of thefield
sitesof Bel Ombre, Brise Fer, and Pigeon Wood. Thiswas
partly dueto capture of non-target species, such astenrecs
(Tenrec eucaudatus), introduced from Madagascar.

The sex ratio as shown by trapping was mal e biased, rang-
ing from 3:1to 5:1. It isassumed that thiswas not aresult
of sexua bias in trapability, as data from other trapping
studies in Mauritius not presented here show a 1:1 sex
ratio. Instead, thisis probably caused by immigrationinto
areas where mongooses have been removed by trapping.
In many small carnivore species, males show agreater ten-
dency to disperse than females, and the same may be true
for mongooses, as reported by other authors (Hoagland et
al. 1989).

Census

A GLIM model wasrunin Minitab (Ryan et al. 1985) to
relate the effects of cat visitation, season, and habitat type
0N mongoose visitation rates. Interactions between these

Fig. 4 The effects of habitat in a 20m radius
around traps on capture success (GLIM: Habi-
tat type; DF=2, F=2, P<0.05).

factors were also tested. A deletion test was carried out
where non-significant factors and interactions were re-
moved from themodel and thetest wasrepeated until only
significant factors and interactions were left. Mongoose
visitation varied significantly in different habitats, and in
different seasons. There was al so aseason-habitat i nterac-
tion suggesting seasonal movement between habitat types
((1) Habitat; DF =6, F=55.30, P<0.001 (2) Season; DF =
2, F=15.82, P<0.001 (3) Season-habitat; DF = 12, F =
5.19, P<0.001). Mongoose visitation rateswere highest in
degraded forest and riparian habitats, and lowest in coastal
habitats and sugar cane. Visits by feral cats had no effect
on mongoose visits (DF = 1, F = 0.10, P = 0.753).

Territoriality

Males and females' rangesdid not differ significantly (N
=14, F=1.48, P=0.28), dlthough thisis based on asmall
sample size. The mean MCP home range size (+ standard
error) was 0.77 + 0.07 km? and ranged from 0.25km? to
1.10km?. Density estimates from capture-mark-recapture
inthese areasranged from 25.6 to 52.4 animal s’km? (mean
37.3). Home ranges overlap considerably and the species
is not territorial. During other trapping studies on Mauri-
tius individual traps caught up to six different animals
(marked with ear tags) within the space of a week. This
supports earlier findingsthat H. javanicusis not aterrito-
rial species (Gorman 1979). Populations in small areas
had rapid turn over, and during trapping studies, animals
caught and tagged in one season were not caught in the
next trapping session three monthslater. Thisismorelikely
to be a consequence of seasonal movements rather than
induced trap-shyness. Evidence to support this is borne
out by thefact that animalsthat had been radio-collared or
ear-tagged were caught on several occasions after their
initial capture, while the census studies described above
have shown that populations show seasonal movements
between habitat types. Subsequent modelling (Roy 2001)
showed that mongoose popul ations are more sensitive to
changesin survival than to changesin fecundity.

Diet and impact on pink pigeon
populations

A total of 458 mongoose guts (365 male and 93 female)
were analysed. The frequency of occurrence of al main
prey groups is presented in Table 1. Birds were the least

Table 1 The frequency of occurrence of differ-
ent food types in 458 mongoose guts collected
from 1986 to 1999.

Prey type Frequency of mongoose

gutswith food type (%)
Rodents and shrews 46
Tenrecs 20
Invertebrates 20
Refuse, carrion, and plant material 18
Reptiles and amphibians 15
Birds 6
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frequent of all prey itemsand only occurred in 6% of guts,
while rodents and shrews were the most frequent and oc-
curred in 46% of the guts examined. Despitethislow inci-
dence of bird predation we believe that mongooses do have
an impact on pigeon populations. To support this atime
series multiple regression was carried out using the data
from Brise Fer, asite with the longest history of predator
management. Thisanalysis showed that pink pigeon mor-
tality correlated significantly negatively, albeit weakly, with
increased numbers of mongooses trapped and removed
from the period 1996-1999 (r? = 18%, P = 0.012) (Roy
2001).

DISCUSSION

The long-term management of
mongooses

Mongooses in Mauritius will have to be managed for a
long time into the future. Mauritiusis too large, and cur-
rent technology istoo limited, for any attemptsat eradica-
tion of thiswidespread introduced species. However, larger
areas need to be managed for conservation to be more ef-
fective. Firstly, larger reserves improve the long-term
chances of survival of native species (MacArthur and
Wilson 1967). Secondly, populations of animals, in par-
ticular carnivores, are more predictable in larger areas
rather than smaller areas, making their management easier
(Smallwood 1999). Therefore the management of mon-
gooses over larger areas should be a primary goal in the
future. Control of other invasivesoften involvestechniques
that have been devel oped by adapting existing knowledge
from gamekeeping or agricultural protocols. Thisisillus-
trated by the stoat (Mustela erminea); many of the control
methods and equipment used for managing thisspeciesin
New Zealand are based on European gamekeeping tech-
niques (Reynoldsand Tapper 1996). M ongooses, however,
have very little long-term cultural history of control. In
order to control mongooses on islands, the favoured way
istrapping, mostly using Tomahawk or box traps (Coblentz
and Coblentz 1985). These techniques are too labour in-
tensive for use over large areas, but they can be improved
if wetakeinto consideration some of thefindingsfromthe
study. Theimprovements are presented as follows:

Trap spacing

The smallest homerangewasfoundtobe0.25 km?soitis
recommended that the minimum trap density should be
onetrap every 0.25 km?. However, homerangeswere seen
to overlap greatly and animalswere not seen to be territo-
rial, so a greater trap density than thisis preferable. Fur-
ther experimentation with trap spacing and different bait
types is needed to show if the trapping biases discussed
earlier are a true indication of the sex ratio of the mon-
goose population or an artefact of trap shynessof females.
Placing more than one trap at each trap site should im-
provethe number of capturesanight. Thisisbecause cur-
rently traps can only catch one animal a night and often
traps become temporarily inoperative due to capture of
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non-target animal s such astenrecs. Asmongooses are not
territorial, it can be assumed that there is alikelihood of
more than one animal being present over a small area at
any onetime.

Trap siting

Forested habitats feature highly in the habitat preferences
of mongoosesas shown by radio tracking. Long-termtrap-
ping studies also show that traps in forested habitats are
more successful,, while census studies show that the high-
est densities of mongooses occur in degraded forest. It is
clear that control should focus on this habitat type, espe-
cially whereresources are limited.

Predator control in a multi-predator environment

Only 6% of mongoose guts had bird remains in them. A
low level of predation can still affect the long-term sur-
vival of pink pigeon populations. Predator control should
be concentrated in areas frequented by species of conser-
vation concern. It should also be noted that 46% of mon-
goose guts had rodent and shrew remains in them. Con-
trolling just mongooses on their own may release ratsfrom
predation pressure, and may also release feral cats from
feeding competition. As cats and rats are also major bird
predators, mongoose trapping should be carried out aspart
of aregimethat targetsall of the predator speciestogether.
Further research on the interaction between the different
predator speciesisrequired to allocate resourcesoptimally
between the different predator species.

Alternative control measures that could
be adopted in future

Long-term predator control over larger areasispossibleif
we adopt alternative, less labour-intensive approachesto
control, asit is clear that this is not possible by trapping
alone. These aternatives could be used for large-scale
management, possibly combined with small-scale inten-
sivetrapping regimesat particularly vulnerablelocations.
The ecology of mongooses on Mauritius, and of species
of conservation concern, favours some control methods
over others. These are discussed bel ow:

Non-lethal physical techniques

Barriers: Fencing and placing metal barrierson treesmay
prevent mongooses from reaching sensitive areas or nests
respectively asthe speciesdoes not climb very well. Fenc-
ing may not be an option, however, asit isa costly tech-
nigue and would require alot of maintenancein acountry
like Mauritius which frequently suffers cyclones. Also,
Mauritiushas other introduced predatorsthat do climbwell,
such asthe macague (Macaca fascicularis), and such bar-
rierswould not prevent predation by these species. If fenc-
ing is to be used, the construction should prevent preda-
tion by all major introduced predators, especially asit is
so costly. Fencing isalso an inflexible approach to preda-
tor management. Once erected, it would not be easy to
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respond to changesin the boundaries of conservation man-
agement areas through regeneration and recovery; a sce-
nario whichislikely to occur on Mauritius as pink pigeon
populations expand as the forest recovers. Fencing is not
aviable aternative at its current cost. Should the cost de-
clineinfuture, sensitive areas may be eradicated of ground-
based predators by trapping or poisoning, fenced, and in-
gressof predators prevented by monitoring and preventa-
tive measures around the boundaries to help prevent re-
entry into enclosed areas.

Habitat management: Hitherto the promotion of unfavour-
able habitats to reduce mongoose populations or create
unfavourable hunting conditions has had mixed results
(Alterio et al. 1998). Radio-collared mongooses spent less
time in open areas of short grassland than in any other
habitat and they may also be den-site limited (Roy 2001).
So removing denser ground vegetation in pink pigeon feed-
ing areas and removing potential den sites may be benefi-
cial in combination with other management practices.

Non-lethal chemical techniques

Fertility control: Reducing the fertility of mongooses via
baits placed in thefield is not an option as the technol ogy
hasyet to be developed. Also, the pink pigeon popul ations
around Mauritius are at a stage where any short-term pre-
dationislikely to affect the survival of the population and
sterile mongooses could still prey upon pink pigeons in
the short term. Therewould a so be no guarantee of reach-
ing every animal, especially asimmigration rates of fertile
animals are potentially quite high in some habitat types.

Conditioned taste aversion: By placing chemically-altered
foul-tasting prey items in the environment, predators can
sometimes be “trained” to avoid that particular prey type.
The technique has been used to reduce fox predation on
the eggs of ground-nesting birds (Conover 1990). How-
ever, mongooses are not the ideal predator for this tech-
nigue as they are short-lived with a high population turn-
over through recruitment and immigration. Thereisacon-
stant influx of “untrained newcomers’ into the environ-
ment and each animal has only a limited exposure to the
foul-tasting bait. Thisisnot aviable alternativeto current
control methods.

Lethal methods

Alternative trap types and baits: There are many alterna-
tivetrap typesavailable on the market, such as Fenn traps,
but the costs of these far exceed those of the home-made
traps employed in Mauritius. Using them would greatly
add to the expense of control operations, making them
unsustainable in the long term. Also, the traps currently
used present no danger to native birds and are easy to op-
erate by volunteers with minimal training. Thisis not the
case with some of the other traps avail able on the market.
The current trap type can be improved, however, by mak-
ing them from standardised partsthat are easy to assemble
and dismantle so that field operators can replacetrap parts
rather than whole traps as part of their maintenance.

Poisoning: Mongooses are poisoned successfully in Ha-
wali with diphacinone (Lindsay and M osher 1994; Dusek
and Aeder 1995), a poison to which they appear to bevery
susceptible. Baits placed in the environment have a high
probability of being taken asH. javani cus has been shown
to take baits readily (Creekmore et al. 1994).

Of all the alternatives outlined, poisoning is the most vi-
able in the near future. However, poisoning campaigns
often affect non-target species, and if the dosage of poi-
sonswithin bait formulationsis species specific, large non-
target species such as cats may not be killed quickly and
humanely, raising ethical issues. Poisoning campaigns can
be made more species specific using the “ Achilles’ heel”
approach (C. Marks pers. comm.). This approach uses
physiological, ecological and behavioural attributesunique
to aspeciesto improve the species specificity of apoison-
ing campaign, for example by placing poison baitsin rock
crevices the baits can be made more accessible to mon-
gooses and less accessible to feral pigs or monkeys. This
approach is already being used to develop baiting cam-
paignsfor foxes (Busanaet al. 1998) and feral cats (Fisher
et al. 1999) in Australia. It increases efficiency and mini-
misesbait uptake by native marsupial carnivores (Belcher
1998), and field trials using bait markers, which show up
in the whiskers or the blood of captured animals, are be-
ing used to evaluate the specificity of bait delivery meth-
ods (Fisher et al. 1999). Similar poisoning campaigns for
mongooses would need to exploit behaviours unique to
mongooses to reduce uptake by non-target species. For
example, typical mongoose den sites could betargeted with
bait delivery stations. However, for generalist, opportun-
istic species like mongooses, there are few “unique” food
preferences that could be exploited to prevent uptake by
opportunistic non-target species such as insects, which
could then be eaten by native insectivorous birds like the
merle (Hypsepetes olivaceous). With abetter understand-
ing of its autecology, it may be possible to identify the
mongooses “Achilles’ heel”. Thiswill facilitate the de-
velopment of efficient, species-specific control pro-
grammes.

An alternative to the Achilles’ heel approach isto formu-
late poisons, or use mixed baits so that they quickly kill
multipletarget species(i.e. cats, rats and mongooses). Con-
trolling multiple predators may be a better control strat-
egy where there is a risk of meso-predator release as a
result of single speciescontrol. The situation on Mauritius
also favoursthisapproach because, unlike Australia, there
areno native mammal sthat could be affected by toxicants
inpoison baits, and all three predatorsare believed to have
asignificant impact on native species.

The future of mongoose control in
Mauritius; is eradication ever possible?

Mauritius has an area of approximately 2000 km? and is
densely populated with a population of 1.5 million peo-
ple. It has a large mongoose population throughout the
island, some areas of which arevery mountainousand rela
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tively inaccessible. Mongooses may be controlled or even
eradicated in the distant future with the use of aircraft to
drop poison bait formulations, along with the co-ordinated
efforts of different government departments and authori-
ties, but thisis unlikely in the near future due to lack of
resources. Further study isrequired to test poison bait up-
takeinthefield using bait-marking studiessimilar to those
described earlier. Also bait formulations need to be
optimised to ensure that they do not pose a risk to non-
target species, before poisons are broadcast over large ar-
€as.

In the short term mongooses can be more efficiently con-
trolled or even eradicated over small, sensitive areas with
conservation value using trapping in combination with
poisoning. In conjunction with this, mongooses can be con-
trolled over large buffer areas by poisoning. This would
achieve control over alarge area and reduce immigration
into sensitive core areas. The poison could be delivered
using bait delivery stations or it could be placed by hand
at bait points as long as safety issues are addressed and
field trials on bait uptake are carried out.

Any improvements in ecological management of H.
javanicuswill require agreater understanding of its ecol-
ogy, and thisrequires moreinformation on the popul ation
and behavioural ecology of the speciesin both its native
and introduced range. In particular, we need to investigate
the uptake of baits in the field and the interactions be-
tween mongooses and other predator species. If manage-
ment regimes can be made more cost-effective and effi-
cient, intimelarger areas could be managed. Thework on
Mauritius carried out so far adds to our knowledge of the
species, and can be applied to other islands where the spe-
cies has not been studied.

In this respect, Mauritiusis an ideal site for such a study.
Itisatypical, tropical oceanicisland with all of the prob-
lemsfaced by other islands, such ashabitat lossand intro-
duced species. It isabiodiversity hotspot, and much of its
floraand faunaiswell studied and has been well recorded
in history. Very simple conservation techniques have been
used to save some of the world's rarest species, like the
Mauritiuskestrel, which has been restored to astate where
the population is self-sustaining or requires minimal man-
agement (Jones et al. 1995). Mongoose control played a
significant role in conserving the Mauritius kestrel. Con-
servation techniques are easier to develop on Mauritius
than on other islands where the fauna and flora or the ge-
ography have not been aswell studied. Techniquesdevel-
oped on Mauritius can in future be adapted and applied to
other, lesser-studied island ecosystems, where other con-
servation issues need to be addressed.
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