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Abstract: Conservationists previously described the need for research into using
translocation to rescue threatened populations. We conducted an experimental
translocation of Tuamotu kingfishers (Todiramphus gambieri gertrudae) to pro-
vide foundational information about movement ecology and inform conserva-
tion planning for the critically endangered bird. We captured and radio-marked
mated pairs of kingfishers on Niau Atoll, French Polynesia, where approximate-
ly 125 individuals compose the last remaining population of Tuamotu king-
fishers. One bird from each pair was translocated to a reintroduction site on the
opposite side of the island, and the other pair member was released back onto the
home territory. Home-ranging pair members remained on territories and used
habitats disproportional to availability, as determined by Brownian bridge analy-
sis. Translocated individuals made multiple forays from the release site to ex-
plore the surrounding landscape, during which habitats were used in proportions
similar to availability. The exploratory behavior resembled that of dispersing
juvenile birds, which suggested that adults retain the ability to explore, and that
dispersal theory may be a useful basis for planning translocations. Vacancies on
donor territories were filled within 1-10 days. Our results indicated that trans-
location was not effective for range expansion on Niau because birds readily re-
turned to donor areas; however, translocation to other islands remains a poten-

tial conservation strategy for Tuamotu kingfishers.

ConservaTioN BioLogisTs have promoted
translocation as an important tool for pre-
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venting extinction (Griffith etal. 1989, Green
et al. 2005, Seddon et al. 2007). Transloca-
tions are defined as the purposeful release of
animals to establish, reestablish, or augment
a population, and as such they encompass
releases within and outside historic ranges
(TUCN 1987, 1998). The intent behind trans-
locations to areas within a species’ range (re-
introduction) and translocations to areas out-
side the original range (assisted colonization)
is frequently to establish satellite populations
in geographically distinct locations (Griffith
et al. 1989, Derrickson et al. 1998). The hope
is that new populations will help buffer against
extinction from catastrophic events.
Conservation biology is a “crisis discipline”
that requires action to prevent extinction
(Soulé 1985), and translocations are among
the most drastic tools employed by conserva-
tionists (IUCN 1998). As with most actions of
last resort, translocation is characterized by
benefits and risks that provoke debate about
efficacy and need (Green et al. 2005, Seddon
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et al. 2007). Translocating animals to un-
occupied habitats comes with inherent risks
(Ricciardi and Simberloff 2009). One must
question what became of the fauna that origi-
nally inhabited reintroduction release sites, or
why there are no records of prior existence
at assisted colonization sites (Griffith et al.
1989, TUCN 1998). Further, translocation
does little to address the threats to population
persistence in the existing range.

Literature about translocations has grown
substantially in recent years, and authors have
emphasized the need for additional research
(Seddon et al. 2007, Armstrong and Seddon
2008). Translocation science lacks the bene-
fits of theoretical developments that charac-
terize many areas of conservation biology
(Derrickson et al. 1998). For example, few
programs have thoroughly documented
postrelease fates of animals, despite calls for
reports (Fancy et al. 1997). Reviews further
indicate that translocations were historically
treated as single-species management actions,
rather than as a broad conservation strategy
worthy of development. Armstrong and Sed-
don (2008) advised that new research must
begin to address translocation from a concep-
tual perspective and that theory must be de-
veloped to support future conservation ef-
forts. Similarly, the International Union for
the Conservation of Nature (IUCN) has out-
lined major considerations for translocations
(IUCN 1987, 1998).

We embraced concepts presented by these
and other authors, and initiated a study to
provide key conservation guidance for threat-
ened Pacific island birds. Our study used one
of the most imperiled birds, the Tuamotu
kingfisher (Todiramphus gambieri gertrudae),
to investigate translocation methods, explor-
atory behavior of translocated individuals,
and impacts of harvest from the donor popu-
lation. The Tuamotu kingfisher is a single-
island endemic that is listed as critically en-
dangered (CR) (IUCN 2010). The nominate
subspecies was extirpated from the Gambier
Islands in the late nineteenth century (Holy-
oak and Thibault 1984), and the remaining
population of approximately 125 individuals
now exists only on the French Polynesian
atoll of Niau (Gouni et al. 2006, Gouni and
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Zysman 2007, IUCN 2010, Coulombe et al.
2011, Kesler et al. 2012). Niau is a small is-
land (ca. 26 km®) with intensive coconut agri-
culture, introduced rats (Rattus exulans, R. rat-
tus), and a history of cyclones. These factors
may act in combination to adversely affect
Tuamotu kingfisher populations (Kesler et al.
2012), and they have inspired conservation
practitioners to consider assisted colonization
on another island (Gouni et al. 2006).

In previous work, radiotelemetry, direct
observations, and repeated surveys were used
to study Tuamotu kingfisher space use, re-
source selection, and movements to empiri-
cally define habitat requirements (Coulombe
et al. 2011). We used these data to evaluate
unoccupied areas on Niau and on other is-
lands in the Tuamotu archipelago, where a
second population might be established (Kes-
ler and Gouni 2008, Albar et al. 2009).

We initiated this study to address three
primary objectives. First, we aimed to evalu-
ate our ability to safely capture, transport, and
release Tuamotu kingfishers in areas on Niau
with suitable habitat. Second, we intended
to study movements, survival, and behavior of
translocated Tuamotu kingfishers, which are
year-round territorial residents. Movement
ecology (the theory about individual move-
ments [Nathan etal. 2008, Heezik et al. 2009])
is an arena of utmost importance for translo-
cation science. Understanding how and where
translocated individuals move provides key
insights into how territorial adult birds might
explore a novel landscape, and it may help
predict where translocated individuals settle
on a new island. Third, we studied breeding
vacancies created by translocation harvest to
determine if they would be filled fast enough
for breeding to occur the following year.

MATERIALS AND METHODS
Study Area

Niau is a small coral atoll in the Tuamotu
archipelago of French Polynesia (16° 10" S,
146° 22" W). The land area is <26 km? and
encloses a central lagoon (Andréfouét et al.
2005). The inland consists of dense primary
forest on jagged fossilized limestone coral
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(feo forest) (18 km?). Coconut (Cocos nucifera)
agriculture underlies Niau’s economy, and
plantations ring the island on the oceanic and
lagoon shores (7 km?) (Butaud 2007). There is
a small village of approximately 170 people
on the northeastern side of the island. The
climate is tropical oceanic without pro-
nounced seasons (Mueller-Dombois and Fos-
berg 1998). From 2006 to 2010 donor popu-
laton research (Coulombe 2010, Coulombe
et al. 2011) was conducted primarily on two
study areas situated on the east side of the is-
land: one on the ocean coast and one near the
lagoon. Coconut forests on the two study
areas are managed by the farmers using hand
tools and prescribed burns to clear understory
vegetation. The coconut forest is narrow (ca.
50-100 m wide) along the ocean coast and
wider (ca. 100 to 150 m wide) on the lagoon
side. The lagoon study area also includes
mixed coconut-feo forest and wetlands domi-
nated by Sesuvium portulacastrum (Butaud
2007). The small littoral zone along the ocean
coast consists of coral reef with low strand
vegetation and sparse coconut trees.

Reintroduction Location

Reintroduction sites were identified using
observations from surveys and habitat model-
ing. Point-transect surveys were conducted
annually from 2006 through 2009 at stations
spaced by approximately 300 m along the
island’s ocean and lagoon coasts. Results
showed regular kingfisher occurrence around
the eastern half of the island, with occasional
detections along the western oceanic coast
(Coulombe et al. 2011). There was a notable
gap in occupancy in a large agricultural area
on the lagoon side of the western-central sec-
tion of Niau (16° 08’ 34.26" S, 146° 23’ 28.68"
W). Active and mixed fallow coconut agricul-
ture, wetlands, and feo forests characterized
the gap region. Agricultural coconut groves
are open, and similar to those described previ-
ously as suitable habitat for the Tuamotu
kingfisher (see Coulombe et al. 2011). Al-
though it was not clear why the birds did not
occur in the release location, disturbances for
airport construction is likely cause of extirpa-
tion. Construction activity included transiting
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vehicles that may have disturbed birds, until
2005 when activities ceased. We selected the
site for reintroduction after a fifth series of
point-transect surveys failed to identify king-
fisher occupation in 2010.

Reintroduction Design

We attempted to minimize impact to the en-
dangered population by using a low experi-
mental sample size (we captured and radio-
marked 2%-5% of the entire population for
this project). We captured, radio-marked, and
relocated a single member from four breeding
Tuamotu kingfisher pairs. Mates of relocated
birds also were captured and radio-marked,
and then released back onto donor territories.
Prior study found that single Tuamotu king-
fishers of both sexes maintained territory pos-
session and attracted replacement mates, and
that new pairs produced successful nests dur-
ing the following breeding season (Coulombe
2010). Niau also has substantial unoccupied
habitat, which indicated that birds might be
slow to settle new areas, even though they
readily filled single breeding vacancies. We
thus reasoned that territories might not be
reoccupied if we collected and relocated pairs
of birds, but that vacancies were likely to be
filled if single individuals were translocated.
Further, this design would provide a means
for comparing movements of home-ranging
birds and their translocated mates. Observa-
tions of unpaired juvenile Tuamotu kingfish-
ers are rare during the postbreeding period
(Kesler et al. 2012), so we elected not to use
unpaired yearling birds.

Tuamotu kingfishers were captured from
23 February 2010 through 4 March 2010 (im-
mediately following the 2009/2010 breeding
season) on previously established study areas
(16° 08" 57.41" S, 146° 19' 26.89" W). On
each of the four donor territories, the first
captured bird became the reintroduction can-
didate (three males and one female). Upon
capture, we radio-marked each individual
(model A1020, 1.6 g, Advanced Telemetry
Systems, Isanti, Minnesota). We used a modi-
fied leg-loop harness to fit transmitters that
included a weak link, which allowed the bird
to shed the transmitter after study completion






