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Abstract The Ouvéa Parakeet (Eunymphicus uvaeensis),
endemic to Ouvéa Island (Loyalty Islands, New Caledonia,
south-west Pacific), is a rainforest bird that is dependent on
tree cavities for nesting. It is threatened by deforestation,
but also by competition for nest sites with introduced bees,
harvesting for pets, and potentially predation by introduced
species. Despite these threats, we show that the Ouvéa
Parakeet population increased exponentially from an esti-
mated 617 (274-996) birds in 1993 to 2,090 (1,280-3,413)
birds in 2009 (95% confidence interval). We explain this
population increase by community-based protection mea-
sures that eliminated nest poaching. We recommend that
these measures are maintained, remnant forest is protected,
and the introduction of rats is prevented.

Keywords Nest poaching - Public awareness -
Recovery plan - Threats
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Introduction

The Ouvéa Parakeet (Eunymphicus uvaeensis) is endemic
to the small island of Ouvéa (Loyalty Islands, New Cale-
donia, south-west Pacific). The species was previously
considered a subspecies of the Horned Parakeet (Eunym-
phicus cornutus), which is endemic to mainland New
Caledonia (Grande Terre). The Ouvéa Parakeet is now
recognized as a full species (Juniper and Parr 1998; Boon
et al. 2008). The two species are the only taxa of the genus
Eunymphicus.

The Ouvéa Parakeet is a rainforest species that nests in
cavities in mature trees (Robinet et al. 1996; Robinet and
Salas 1996), and is consequently highly susceptible to
deforestation and selective harvesting of large trees. It
mainly feeds in forest, but also in fruit and vegetable
gardens, and young secondary forests. Population estimates
in the 1980s and early 1990s varied from less than 200
individuals (King 1981; Lambert et al. 1992) to between 70
and 90 individuals (Hahn 1993). The entire population was
presumed to be restricted to 20 km® of forest in the
northern part of the island (Hannecart 1988). In 1963, a
translocation of 15 parakeets to the adjacent island of Lifou
failed to establish a second population (Bruce 1978;
Hannecart 1988). In 1993, the first comprehensive census
estimated the population at about 620 birds, most occurring
in the north of Ouvéa, but also a few in the south (Robinet
et al. 1996).

Based on its small population, its limited range on just
one island, the decrease of suitable habitat as a result of
coconut plantations, and the impact of human harvest, the
Ouvéa Parakeet was categorised as Vulnerable in 1994
(Collar et al. 1994) and upgraded to Endangered in 2000
(BirdLife International 2009). It is legally protected from
trade by New Caledonian law, and in 2000, the genus
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Eunymphicus was transferred from Appendix II of CITES
(since 1975) to Appendix I (UNEP-WCMC 2009).

Despite protection by local law since 1935 (Hannecart
1988), the species was a favoured pet and has been cap-
tured (by snaring or nest poaching without destroying the
nest cavity) and exported from the island for over a century
(Sarasin 1913; Berlioz 1945). The impact of this harvesting
was dependent on external demands and is thought to have
increased in the second half of the twentieth century, with
30-50 young taken each year (Robinet et al. 1995). This
harvest rate might have been close to the species’ total
annual reproductive output, and was probably unsustain-
able (Robinet et al. 1996).

Besides collection for pets and trade, there are several
other potential threats to the survival and increase of the
population: (1) the Little Fire Ant (Wasmannia auropunc-
tata), which can severely impact biodiversity (Jourdan
1997), was introduced to Ouvéa in the early 1990s; (2) the
Honey Bee (Apis mellifera ligustica), which competes
with the parakeets for tree cavities, was introduced to
Ouvéa in 1994, and by 2005, there were at least 250
colonies throughout the island (Taylor 2005); (3) the New
Caledonian Rainbow Lorikeet (Trichoglossus haematodus
deplanchii), a potential nest-cavity competitor, was intro-
duced from Grande Terre in the 1970s; and (4) a range of
species prey upon the Ouvéa Parakeet (Robinet et al.
1996), both natural (Brown Goshawk Accipiter fasciatus
and Pacific Boa Candoia bibroni) and introduced (Feral
Cat Felis catus). Another potential predator, the Black Rat
(Rattus rattus), was introduced to Grande Terre and the
other Loyalty Islands, but not to Ouvéa (Robinet and Salas
1996).

In an effort to save the Ouvéa Parakeet, the ASPO
(Association for the Protection of the Ouvéa Parakeet) was
created in 1993. The ASPO was established as a non-
governmental organisation of mostly local members to
ensure that its proposed conservation measures were
accepted by the Ouvéan community. The ASPO initiated a
long-term study of the biology and ecology of the species
(Robinet 1997) as a basis for two recovery plans (1997—
2002 and 2003-2008) that were prepared with Ouvéan
inhabitants, and accepted by local authorities and the
Loyalty Islands administration (ASPO 2003; Anonymous
2004). The recovery plans recommended increasing law
enforcement to tackle illegal trade, mitigating habitat
degradation and restoring suitable habitat, monitoring
nesting sites, testing artificial nests, preventing the intro-
duction of Black Rats, locating and destroying Honey Bee
nests in the wild, and improving public awareness of the
value of the Ouvéa Parakeet.

In order to meet the recommendations formulated by the
Species Survival Commission of the [IUCN (Lambert et al.
1992), the South Pacific Regional Bird Conservation
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Programme Plan for Action (Sherley 2000), and the pri-
orities defined in the two recovery plans, a population
monitoring programme was established in 1993 to evaluate
the efficacy of the conservation management programme.
In this paper, we present the results of eight censuses of the
Ouvéa Parakeet conducted over 16 years, and discuss the
reasons for the observed population trend.

Methods

Ouvéa lies 100 km north-east of Grande Terre (20°23—
44'S, 166°25-40'E), and forms part of the Loyalty Island
archipelago. The island is relatively small (130 km?), and
flat (max. elevation 41 m), and is inhabited by 5,100
people, mostly of Melanesian and Polynesian origin. Ouvéa
receives an average annual rainfall of 1,250 mm, and is
mainly covered by tropical rainforest on coral substrates
(Fig. 1). Ouvéa is described in detail by Robinet et al.
(1995). The entire island has recently been classified as an
Important Bird Area (Spaggiari et al. 2007). Besides
recovery plan meetings, the ASPO organises community
work through regular discussions with inhabitants of
Ouvéa, to explain the aims and activities of the association
by various means of communication (including fact sheets,
stickers, leaflets, posters, a newsletter, T-shirts, radio and
TV spots, and films). In 1993, the ASPO employed three
local guides from villages all over the island to spread
conservation messages and to protect parakeet nests in the

Fig. 1 Distribution of rainforest (dark grey), other vegetation types
(light grey), transects (lines) and Ouvéa Parakeet (Eunymphicus
uvaeensis) encounters during censuses and occasional observations
from 1993 to 2009 (dots) on Ouvéa, Loyalty Islands, New Caledonia
(locality names from IGN 1992)
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field. Since 2006, the number of employed guides has
increased to nine. Employing local guides from as many
villages as possible was essential for the ASPO conserva-
tion strategy, because nest poaching was formerly organ-
ised by each village. We believe that local guides, as
accepted members of the local community, had a much
higher impact on the attitudes of people than laws estab-
lished by the government of Grande Terre. As nest takes
were illegal, it is difficult to obtain detailed information on
poaching rates before local guides were employed. How-
ever, we have no evidence of nest poaching occurring since
at least 2000.

Ouvéa Parakeets use a limited number of habitats
(Robinet et al. 1996): medium to high rainforest (canopy
height >6 m), early stages of secondary forests, and active
or abandoned gardens with papaya (Carica papaya) and
other plants consumed by the bird. About 41.5 km? of
south Ouvéa, and 20 km? of north Ouvéa are covered by
suitable habitats (analyses based on digital versions of
1:10,000 scale maps of IGN 1992, Robinet et al. 1996).

From 1993 to 2009, we surveyed parakeet numbers on
eight occasions, all in November—December (Table 1).

Transects were walked slowly (1-2 km/h), usually by three
observers, who followed either a forest track or a compass
bearing through forest. Transects were typically carried out
from 0600 to 1100 and from 1500 to 1800 hours. We did
not survey in strong wind or rain. Whenever possible, the
same itineraries were used on each census. However, small
orientation errors, caused by the absence of permanent
tracks or marks, meant that some portions of the transects
did not correspond exactly during each survey; therefore,
the length was not always the same. There were eight
transects in the north and five in the south repeated during
each survey (Fig. 1).

From 1993 to 2000, we used the line transect method of
Bibby et al. (1992), as described in detail by Robinet et al.
(1996). We used two distance belts to estimate population
density: up to 15 m perpendicular from the transect line,
and beyond 15 m. We chose the distance of 15 m to sep-
arate belts as we were confident that we were able to find
all parakeets within this distance from the transect line. We
divided transects into units of 500 m, which allowed us to
calculate the mean number of birds per 500 m (based on all
birds seen), a density (using only encounters within the

Table 1 Number of Ouvéa Parakeets (Eunymphicus uvaeensis) recorded per 500 m, dates and total length of transects in the north (N), south (S)

and the entire island (weighted by surface of suitable habitat) of Ouvéa

Year Dates Zone Length of Birds (0-15 m Birds (1660 m Birds/500 m
transects (km) from transect) from transects)
1993 28/11-06/12 N 359 29 19 0.67
S 29.1 2 1 0.05
Ouvéa 0.26
1998 15-18/12 N 15.9 46 18 2.00
S 9.9 3 0 0.15
Ouvéa 0.77
2000 28/11-01/12 N 22.8 30 6 0.80
S 21.1 4 3 0.17
Ouvéa 0.38
2003 06-09/12 N 24.9 7 40 0.94
S 27.8 11 18 0.52
Ouvéa 0.66
2004 29/11-03/12 N 25.7 18 30 0.93
S 27.8 10 9 0.34
Ouvéa 0.54
2006 02-04/12 N 26.7 25 49 1.39
S 27.0 9 28 1.37
Ouvéa 1.38
2008 06-10/12 N 25.6 37 62 1.93
S 25.7 16 24 0.78
Ouvéa 1.16
2009 01-03/12 N 27.8 40 49 1.60
S 26.3 18 12 0.57
Ouvéa 0.91
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inner 15 m belt), and an estimation of the population, as
described in detail in Robinet et al. (1996).

Since 2003, we have estimated parakeet numbers by
distance sampling (Buckland et al. 1993), and have there-
fore recorded the exact distance of each observation to the
transect line. When parakeets were in a flock, we estimated
the distance to the flock based on the average distance to
each individual. We calculated parakeet numbers and
confidence intervals with Distance 6.0 Release 2 (Thomas
et al. 2009) and truncated any distances beyond 60 m from
the transect line, which is proposed as standard for esti-
mating parrot density in New Caledonia (A. Legault, J.
Theuerkauf, S. Rouys et al., unpublished manuscript). We
estimated parakeet numbers by multiplying the estimated
densities with the area of suitable habitats on Ouvéa. In
order to allow for statistical comparison among years and
methods, we compared the number of parakeets per 500 m
(up to a maximum distance of 60 m from the transect line).
To check if there was an increase in parakeet numbers, we
tested whether the slope variable of the regression model
was significant. We tested five regression models (linear,
quadratic, growth, exponential, logistic) with PASW Sta-
tistics 18 (SPSS) to find out which model best fitted the
data (ranked by F value). We aged parakeets in the field.
Young parakeets (up to a few months old) are recognisable
by a yellow bill and the absence of a crest. During surveys,
we noted whenever we encountered Rainbow Lorikeets,
Brown Goshawks or Little Fire Ants.

Results

The mean Ouvéa Parakeet density increased threefold from
10 (4-16) birds per km? in 1993 to 34 (21-56) birds per
km? (95% confidence interval) in 2009 (Fig. 2). Growth,
logistic and exponential models best fitted the increase in
the number of parakeets encountered per 500 m of transect
per year (data in Table 1). F and P values of these three
models were identical (entire island: F = 10.8, P = 0.017;
south: F = 30.5, P = 0.001; north: FF = 2.8, P = (0.153).
The linear model was also significant for the entire island
(P = 0.037) and the south (P = 0.050), whereas the qua-
dratic model was not significant in any region.

Out of the 349 encounters with parakeets over the entire
survey period, 40% were single birds, 43% were pairs and
17% were groups of three or more birds. In total, we aged
188 birds, including 146 in the north and 42 in the south.
Of these, 19% (21% in the north, 12% in the south) were
juveniles.

We did not detect any change in the relative abundance
of Brown Goshawks during the 16-year monitoring period
(1-2 birds observed per day throughout the study). The
Rainbow Lorikeet was rare and was never observed in the
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Fig. 2 Estimated parakeet numbers on Ouvéa and parakeet density
(with 95% confidence intervals) in the north and south with
exponential regression lines (x = years after 1993)

habitat used by the Ouvéa Parakeets. The Little Fire Ant
was recorded on most of our transects in 1998-2003, but
was a little less widespread from 2004 to 2009.

The financial investment for the conservation of the
Ouvéa Parakeet (ASPO budget) was insignificant before
1998, but increased afterwards continuously due to the
support of the Loyalty Islands administration (Fig. 3).
Initially, the money was mainly spent on public awareness
(organisation of meetings and publications), but later most
of the money was spent for salaries of guides (recruitment
of local personnel all over the island for field surveys) and
stationary costs (office, phone, etc.).
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Fig. 3 Budget of the ASPO for public awareness, salaries and
stationary costs in 1993-2009

Discussion

In 2009, we estimated a mean population density of 34
parakeets per km? across Ouvéa. Parakeet density was
highest in the north, where it reached 57 birds per km? (see
Fig. 2). These densities are about twice as high as the mean
and maximum densities of Horned Parakeets observed on
mainland New Caledonia (A. Legault, J. Theuerkauf,
S. Rouys et al., unpublished manuscript). In the north, the
population was relatively stable and high throughout the
monitoring period. Most of the population increase has
occurred in the south where the bird numbers were very
low in 1993. As the percentage of young in the north was
twice that in the south, it is likely that at least a part of the
population increase in the south was caused by dispersal of
birds from the productive northern subpopulation through
the central isthmus of the island.

Robinet and Salas (1996) observed that Ouvéa Parakeets
had a relatively high reproductive output, which we can
confirm, as 19% of birds observed were fledglings. Ouvéa
Parakeets had an annual fledging rate of 63%, a clutch size
of 2.9, and 1-2 broods per year (Robinet and Salas 1996),
which is comparable to that of Horned Parakeets from the
mainland of New Caledonia (Theuerkauf et al. 2009).
Robinet et al. (1996) therefore suspected that the scarcity
of tree cavities in mature trees was the limiting factor for
Ouvéa Parakeet density. This could explain why the bird is
absent or scarce in some forested parts of the island: the
transects on Ohnyot in the north and Hulup in the south are
in rainforest, but the trees are of medium size, and are
probably unsuitable for nests. Furthermore, two trials to
install artificial nests (50 wooden nests of two different
sizes in 1994 and 35 PVC nests in 2005) in rainforests in
the north of Ouvéa (Teuta, Weneki and Goossana) were
unsuccessful, as birds did not use the nests. Parrots only use
artificial nest boxes if they are suitable, even if they have to

compete for nests (Brightsmith and Bravo 2006). Thus, we
are unsure if the parakeet population in the high density
areas was limited by the availability of suitable nest cavi-
ties. To contribute to the population increase, we suggest
that additional artificial nest-cavities be provided in for-
ested areas that lack mature trees and have low parakeet
numbers.

The Ouvéa Parakeet population increased exponentially
during the monitoring period, despite little or no change
in the state of potential threats caused by Brown Gos-
hawks, Rainbow Lorikeets or Little Fire Ants. We have
no reason to believe that other potential threats, such as
Pacific Boas, Pacific Rats (Rattus exulans) or Feral Cats
decreased or increased in numbers. Honey Bees occupied
10-16% of the known Ouvéa Parakeet nest-sites (ASPO
2003). The ASPO staff destroyed or removed 187 bee
colonies during 2002-2008, although this did not result in
a noticeable reduction of bee colonies. We therefore
believe that the increase was mainly due to the prevention
of poaching since 1993.

Nest poaching is a serious problem for parrot species
worldwide (Wright et al. 2001, Pain et al. 2006). We think
that the successful prevention of nest poaching on Ouvéa
was not primarily facilitated by legal protection, which was
established since 1956, but by community-based measures
taken after the creation of the ASPO. The continuous
presence of local guides effectively prevented nest poach-
ing, and the increased financial support allowed awareness
and conservation actions. Today, many people on Ouvéa
appreciate the value of the bird, which has become the
island emblem: the Ouvéa council has included a parakeet
in its logo, and a monumental sculpture representing the
bird was erected at the Ouvéa airport in 1999 as a reminder
of the richness of the local biodiversity. This demonstrates
that by remaining in the wild, the parakeet can be a natural
resource providing income for those inhabiting an island
where unemployment is high. Smuggling seems to have
disappeared since the implementation of the awareness
campaign and other ASPO actions.

We recommend continuing actions to raise awareness,
implementing measures to prevent future introductions of
potential predators (e.g. the Black Rat) and preserving all
of the remnant rainforest, as proposed in the recovery
plans (ASPO 2003; Anonymous 2004). We believe that it
is also important to improve incomes and job opportuni-
ties for the inhabitants of Ouvéa, in order to prevent nest
poaching and smuggling of the Ouvéa Parakeet in the
long term. We conclude that Ouvéa Parakeet nest
poaching has been eliminated because of the protection
provided by local people, which is potentially due to the
more reliable incomes offered through tourism than nest
poaching.
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Zusammenfassung

Exponentieller Populationszuwachs des Ouvéa-Sittichs
(Eunymphicus uvaeensis) nach selbst durchgefiihrten
SchutzmaBnahmen der Inselbevolkerung gegen
Nestwilderei

Der Ouvéa-Sittich  (Eunymphicus uvaeensis), eine
endemische Art der Loyalititsinsel Ouvéa (Neukaledonien,
Siidwestpazifik), ist eine Feuchtwaldart, die Baumhohlen
zum Nisten benotigt. Die Art ist bedroht durch Wald-
zerstdrung, durch eingefiihrte Bienen, die mit den Sittichen
um Nisthohlen konkurrieren, durch die Entnahme von
Jungvogeln aus den Nestern und potentiell durch ein-
gefiihrte Priddatoren. Wir zeigen, dass trotz dieser Be-
drohungen die Population der Ouvéa-Sittiche exponentiell
von geschitzten 617 (274-996) Vogeln im Jahre 1993 auf
2.090 (1.280-3.413) Vogel im Jahre 2009 gewachsen ist
(95% Konfidenzintervall). Diesen Populationszuwachs
erkliren wir damit, dass die einheimische Bevolkerung die
SchutzmaBnahmen selbst umsetzte, so dass die Entnahme
der Jungvogel unterbunden werden konnte. Wir empfehlen
diese MaBnahmen weiterzufithren, den verbliebenen
Feuchtwald zu schiitzen und die Einfilhrung von Ratten
zu verhindern.
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