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Summary

Seychelles Black Paradise-flycatcher Terpsiphone corvina is found almost exclusively on the
10 km2 island of La Digue. It is currently considered the second rarest endemic bird in
the Seychelles, using the criteria of total population and number of discrete populations.
Research reassessing the habitat requirements of the flycatcher was conducted on La
Digue from 1999 to 2001. This work was conducted in parallel with assessment and
ranking of the suitability of medium-sized islands of the inner Seychelles archipelago for
avian ecosystem restoration, using biological, geographical and anthropogenic criteria.
Predator eradications on several islands have led to a reduction in the range of alien
predators, and future eradications are planned. These developments combined with the
findings of recent ecological research and a novel assessment of many islands in the
archipelago have led to the opportunity for a reassessment of conservation options for
Seychelles Black Paradise-flycatcher. This paper discusses and prioritizes strategies to
increase the range and total population and hence improve the conservation status of this
species.

Introduction

The granitic Seychelles consists of 40 islands (c. 230 km2) in the western Indian
Ocean (4–5°S, 55–56°E; Figure 1), and is classified as an Endemic Bird Area EBA
(Stattersfield et al. 1998). Human colonization in the 1770s, followed by introduc-
tion of plantation agriculture resulted in severe environmental degradation, and
the recorded extinction of at least two endemic land bird taxa (Diamond 1984).
Of the remaining 12 extant endemic taxa, four are listed as Critically Endangered
on the basis of small population and/or severely restricted range (BirdLife Inter-
national 2000). Factors implicated in the continued decline or slow recovery of
the surviving populations of endemic birds include ongoing habitat degradation
and the presence of alien species.

Seychelles Black Paradise-flycatcher Terpsiphone corvina (Newton 1867) was his-
torically recorded on at least five of the inner-granitic islands in the Seychelles
(see Table 1). In the late nineteenth and early twentieth century it experienced a
marked reduction in its range, attributed predominantly to the large-scale clear-
ance of native broad-leaved woodland on coastal plateaux due to the introduc-
tion and expansion of plantation agriculture, and the establishment of alien mam-
mals.
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Figure 1. Map showing Seychelles inner archipelago. Islands titled in bold upper case
were within the flycatcher’s documented historical range.

Table 1. Documented historical range of Seychelles Black Paradise-flycatcher showing dates of last
known records and population estimates.

Island Population Year Reference

Felicité# – 1906 EX Nicoll (1906)
Marianne# – 1936 Vesey Fitzgerald (1940)

c. 3 1998 Parr and Shah (1998)
c. 3 2000 Hill (2001)

Aride – 1907 EX Diamond (1984)
Praslin c. 3 1978 Watson (1984)

c. 3 1989 EX Gerlach (1997)
La Digue 28 1965 Gaymer et al. (1969)

50–90 1971 Beamish (1972)
66 1977 Watson (1981)
73 1988 Watson (1988)
138 (150–200) 1996–97 Rocamora (1997)

– No data; # sporadic reports of solitary individuals 1970s-1990s; EX Extinct
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The species was described from specimens collected on Praslin, the second
largest island in the Seychelles (Newton 1867), where a population survived into
the late twentieth century; by the 1980s this population had dwindled to a few
birds (Watson 1984) and by c. 1989 it was extinct (Gerlach 1997). This left only
one known population on the island of La Digue. In 1998, a few individuals were
observed on the nearby island of Marianne, after a recorded absence of 60 years
(Parr and Shah 1998).

Research on the ecology of the flycatcher in the 1980s highlighted the import-
ance to the species of both native broad-leaved woodland (primarily Takamaka
Calophyllum inophyllum and Badamier, also known as Indian Almond, Terminalia
catappa) and wetland areas (Watson 1981, 1988, 1991; see also Bullock et al. 1988).
This research led to the implementation of a series of conservation measures on
La Digue. These were: (i) the creation of a reserve (area 8 ha) in 1991, which
contained one of the few stands of mature forest on the western plateau and c.
20% of the world population at the time, and its subsequent wardening and
management (Shah 1995a), (ii) controls on the felling of both Takamaka and Bad-
amier outside the reserve through the issue of permits, (iii) increased public
awareness and education, and species protection – catapults were banned in
1991. In addition, the population and its breeding success were monitored
(Rocamora 1997). These measures were followed by a further purchase of c. 11
ha of land, predominantly marshland adjacent to the existing reserve, in 1999–
2001.

Reassuringly, the population on La Digue has more than doubled in the last
12 years from c. 60–70 individuals in 1978–1988 (Watson 1991) to 69 confirmed
territories in the late 1990s (c. 150–200 individuals; Rocamora 1997), the majority
(c. 80%) of which are located on the island’s 220 ha western plateau (Watson
1991, Rocamora 1997). The reasons for this increase are unclear: paradoxically, it
has occurred concurrently with increased development and a documented loss
and fragmentation of native broad-leaved woodland habitat (Rocamora 1997,
Marshall 1997, Neufeld 1998) and in the presence of a suite of alien predators.

Since the only viable population of the flycatcher is located on one island,
and is therefore potentially vulnerable to extinction, establishment of additional
populations on other suitable islands is considered important in improving its
conservation status (e.g. Watson 1984, 1991, Hambler 1992, Rocamora 1997, Mar-
shall 1997). However, to date there has been insufficient quantitative data on the
suitability of other islands, and the choice of apparently suitable islands was
limited. Suitable islands are defined as those with no or few alien predators to
reduce adult survivorship and/or limit reproductive success, and with extensive
natural or native-dominated forest. Unlike some other globally threatened Seych-
elles endemic landbirds, the flycatcher appears to be able to persist in the pres-
ence of several alien predator species including black rat Rattus rattus, brown rat
R. norvegicus and domestic cats Felis catus, probably due to locating its nests on
the end of thin down-hanging branches, making them less vulnerable to pre-
dation (c.f. Watson 1991). However, a small founder population may be more
vulnerable to the impacts of nest and adult depredation.

Alien predators were introduced to most of the inner islands and only five
islands larger than 20 ha, typically with extensively modified vegetation, have
remained completely or partially predator free. Cousin (27 ha), Cousine (25 ha)
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and Aride (68 ha) remained rat free; Frégate (219 ha) was colonized by brown
rats in 1995 (Thorsen et al. 2000), which were eradicated in 2000 (Millett 2001);
and Bird (101 ha) was colonized by black rats in 1967, which were eradicated in
1995 (Feare 1999). Cats were eradicated from Aride (1930), Frégate (1982; Collar
and Stuart 1985) and Cousine (1986; V. Laboudallon, pers. comm). Native vegeta-
tion communities have been restored on Cousin, Cousine and Aride; the latter is
the only island currently free of rats and cats within the flycatcher’s documented
original range (Diamond 1984).

In 1999–2000, BirdLife Seychelles conducted an assessment of 10 islands in the
Seychelles inner archipelago in collaboration with the Seychelles Government.
One of the aims of this study was to determine their suitability for translocation
of endemic landbird species, including the flycatcher (Hill 2002). Research exam-
ining flycatcher habitat requirements was simultaneously conducted on La Digue
using comparable methods to those used during the island assessments. In light
of recent research this paper discusses the future management options for the
flycatcher on La Digue and future considerations for its establishment on other
islands.

A re-evaluation of flycatcher habitat requirements

Recent research on La Digue has further emphasized the importance of native
broad-leaved (Takamaka and Badamier) plateau forest in flycatcher habitat
requirements. It has been shown that territories contain significantly more native
plateau tree species than predicted by their availability on the plateau; that native
tree species are used significantly more for foraging and nesting than predicted
by their availability within territories; and that there is an inverse correlation
between the density of native tree species and territory size (Currie et al. in press).

The association between flycatchers and water, proposed due to the presumed
importance of invertebrate prey with an aquatic life-stage (c.f. Watson 1991) is
less clear, and may in fact have been overemphasized, at least on La Digue plat-
eau, due in part to the non-random association between the distribution of native
broad-leaved forest habitat and both semi-permanent (seasonal) and permanent
water bodies (Currie et al. in press). Only marginal beneficial effects of proximity
to water bodies have been detected on the abundance of invertebrates (assessed
by aerial sampling and counts of insects on foliage), while no differences have
been detected on flycatcher foraging or breeding success relative to distance to
water (Currie 2002, Currie et al. in press). Similarly, the first island-wide survey
of the flycatcher on La Digue conducted in 2001 indicated that flycatchers were
not necessarily associated with either coastal plateau or wetland areas; the pres-
ence of high canopy (native) forest was the only significant factor associated with
flycatcher distribution (Currie 2002).

In addition, it has been shown that the majority (66%) of identified invertebrate
prey (n = 341; July 1999–May 2000) are not directly dependent on water and less
than 10% of identified prey items are dependent on water at any stage of the life
cycle. Most common prey are Orthoptera and Lepidoptera (together comprising
66% of identified prey items: Currie et al. in press). It is worth noting that
although the two remnant populations in the 1970s (on Praslin and La Digue)
were in native plateau forest associated with wetlands, the flycatcher was origin-
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ally recorded on at least three other islands (Aride, Marianne, and Félicité; Nicoll
1906, Vesey-Fitzgerald 1940, Diamond 1984), which have wetlands that are small
and currently seasonal (Bowler and Hunter 2000, Hill in press). The presence of
flycatchers on these islands was consistent with results of the random point
survey on La Digue (Currie 2002).

Demographics of the La Digue plateau population

Measures of flycatcher breeding success (calculated from proportions) have been
very variable, ranging from 24% (Watson 1981) to more than 90% (Rocamora
1997). Data from more than 250 nesting attempts monitored constantly over a
two-year period (June 1999–June 2001), indicated that annual breeding success
was c. 35% (Currie 2002, Currie et al. in press), calculated using the Mayfield
method (Mayfield 1961, 1975). The main reason for nesting failure appeared to be
depredation, although in the majority of cases nest predators were not identified.
Although this means that the relative impact of alien and native predators was
unresolved, remains at depredated nests indicated that birds and animals
(including Rattus spp., most likely R. rattus) were nest predators. Intense mob-
bing of the endemic Seychelles Bulbul Hypsipetes crassirostris, native Green-
backed Herons Butorides striatus and, to a lesser extent, the introduced Common
(or Indian) Mynah Acridotheres tristis by adult flycatchers, indicate that they may
be perceived as potential nest predators (Nature Seychelles unpubl. data; see also
Watson 1991). Bulbuls were subsequently confirmed as nest predators using
video monitoring (Currie 2002).

Adult mortality in 1999–2001 was c. 21% (Currie 2002). There are no quantitat-
ive data on predators of adult and juvenile birds, although cats have been
observed to attack and kill adults, while some females are killed on the nest, or
lost around the time of nest failure, indicating that in some instances nest and
adult predators are the same (Currie 2002). Control of potential (nest and adult)
predators might increase breeding success (e.g. Robertson et al. 1994), but this is
probably impractical on La Digue due to the close association between many
flycatcher territories and human habitation and activities.

Future management of the La Digue population

The major threat to the flycatcher on La Digue appears to be the loss of native
broad-leaved plateau woodland primarily associated with private house devel-
opment, plantation agriculture, and demands for timber (Watson 1991, Rocamora
1997, Currie 2002, Currie et al. in press). The flycatcher reserve (8 ha) therefore
offers limited protection, as more than 90% of territories occur outside its desig-
nated boundaries. Habitat loss and degradation has been accelerated by Taka-
maka wilt disease Leptographium (Verticillium) calophylli. This fungus, which
causes extensive rapid dieback and defoliation, and sometimes death of the tree,
was first documented in the Seychelles in 1994 (Ivory and André 1994, Shah
1995b, Wainhouse et al. 1998) and has spread rapidly. Mortality rates are
unknown but in similar outbreaks of wilt affecting other species of Calophyllum
this can be high e.g. c. 50% (Crandall 1949 in Ivory et al. 1996). In March 1999 c.
1% of Takamaka trees on 29 flycatcher territories on La Digue were infected,
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while by December 2000 c. 11% of Takamaka trees were either dead or exhibiting
acute symptoms (Hill et al. in press a.). The rapid spread of disease on La Digue
is similar to that observed on other islands (Hill in press, Hill et al. in press a).
To date, control measures have been ineffective; initial government policy up to
2000 was to cut and burn infected trees, but this was soon abandoned for a ‘‘wait
and see’’ approach. Some preventative measures, including fungicidal injections
have been instigated since 1999, although the effectiveness of this treatment is
still unclear. In light of the rapid spread of Takamaka wilt, the area of native
woodland on the plateau is likely to decrease and the surviving forest become
more fragmented, at least in the short term.

Further to recommendations for the flycatcher conservation proposed by previ-
ous authors (see Watson 1991, Rocamora 1997), certain key actions seem neces-
sary in light of recent events:

(i) Continued conservation of existing native broad-leaved forest outside the
reserve;

(ii) Purchase and replanting of additional land when possible;
(iii) Monitoring of the spread of Takamaka wilt and tree mortality;
(iv) Replanting areas lost to wilt, and previously cleared areas with native tree

species, e.g. Badamier T. catappa, Bois Blanc Hernandia nymphaefolia, Bois de
Natte Mimusops sechellarum, and native fig species Ficus lutea/reflexa/rubra.

Badamier is a deciduous species, losing its leaves during the dry season.
Mixing with other native tree species may therefore be preferable. There is evid-
ence of reduced breeding success in proximity to the forest edge (Currie 2002,
see also Watson 1991), and plantations in cleared areas and/or in areas affected
by wilt should be as large as possible, but may be constrained by fragmented
land tenure. Isolated patches of native trees would still have value, but would
support larger and more dispersed territories. Planting of native trees within
gardens could provide additional foraging habitat. However, tree choice for
small private gardens will involve a number of factors other than purely conser-
vation value e.g. ultimate tree size and aesthetic considerations.

Creating additional populations

Whilst some of the above recommendations are ongoing or planned, they are
long-term actions. The most feasible option to increase both the population and
range of the flycatcher in the short to medium term is to translocate individuals
to other islands with suitable habitat.

The constraints of the La Digue (plateau) model

A recent island-wide survey showed that flycatchers were more widely distrib-
uted on La Digue than previously documented and were not necessarily associ-
ated with plateau (land � 10 m asl) or wetland areas, although flycatcher density
was c. 1.5 times higher on the plateau than upland areas (Currie 2002). Irrespect-
ive of this, there was good evidence that off-plateau birds contributed to the
demographics of the island population, although in the absence of quantitative
data on the ecology of off-plateau birds, translocation options at this time are best
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based on quantitative data collected on individuals from the plateau populations.
Additional constraints are imposed on island suitability, as La Digue cannot

be considered a ‘‘typical’’ island within the Seychelles on geographical or biotic
criteria: it has a large (220 ha), wide (c. 900 m), and well-watered plateau fed
by seven rivers/streams and numerous freshwater bodies. Other medium-sized
islands have smaller or fragmented and narrow plateaux and are drier especially
during the south-east monsoon. Due to the close association between flycatchers
and Takamaka and Badamier (which are also the dominant native tree species
on the western plateau), it is also difficult to assess the suitability of other forests
of native and non-native tree species. This highlights the limitations in defining
habitat requirements from, and basing future management decisions on only one,
possibly atypical, remnant population. Other species in the genus Terpsiphone
appear to have less specific habitat requirements (e.g. King et al. 1993, Johnson
and Herremans 1997), but current data indicate that those of Seychelles Black
Paradise-flycatcher are more conservative than other Seychelles endemic insecti-
vorous passerines e.g. Seychelles White-eye Zosterops modestus and Seychelles
Warbler Acrocephalus sechellensis (Komdeur et al. 1991, Rocamora and François
2000). Given the extreme rarity of the flycatcher on a global scale, translocations
to islands that lack vegetation similar to that of the La Digue plateau would be
unwise.

Criteria used to assess island suitability

Island assessments have been made that have excluded both the largest (> 1000
ha) and smallest (< 20 ha) islands, and concentrated on medium-sized islands,
which offered the benefits of smaller islands. These included single ownership,
small or absent human population, and the potential for eradication of intro-
duced species and maintenance of predator-free status, whilst being large enough
to support sustainable populations of endemic birds (for more details see Hill
2002). Within the size range surveyed, larger islands are likely to offer the great-
est opportunity for restoration. Island suitability for flycatchers has been assessed
using several criteria, in particular the area of native broad-leaved plateau forest,
invertebrate abundance and predator status.

Availability of suitable habitat

On La Digue, flycatcher territories have been shown to comprise predominantly
native broad-leaved woodland and range in size from 0.4 to 2.5 ha (mean 1.04
ha; Currie et al. in press). Preferred islands are therefore those that could hold
the largest predicted populations, i.e. those with the largest area of native broad-
leaved plateau forest.

Food availability

In feeding observations conducted on La Digue (Currie et al. in press), the major-
ity of foraging occurred in mid-canopy and involved taking invertebrate prey
items from the surface of leaves (gleaning and sally-gleaning; c. 80% of successful
feeds). Counts of invertebrates on leaf surfaces are, therefore, probably a good
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indicator of food availability (Hambler 1992). Methods used for invertebrate
counts on foliage were modified after Komdeur et al. (1991): all invertebrates
were counted on the underside of leaves of a range of tree species and identified
to order. In island assessments, trees were selected at random points across each
island (at least 10 points per island). Leaf counts were made in each of the two
main seasons, the drier period (June–October) dominated by south-east trade
winds and the wetter north-west monsoon period (December–March). For more
details see Hill (in press).

On La Digue, systematic bimonthly leaf counts (on 105 Takamaka, 105 Badam-
ier and 90 non-native broad-leaved tree species, respectively, totalling 6,000
leaves) were conducted every two months from September 1999 to December
2000, and revealed marked seasonality in invertebrate abundance (Nature Seych-
elles unpubl. data). For logistical reasons, it proved impossible to carry out sus-
tained monthly leaf counts on assessed islands throughout the year. Therefore,
comparisons of leaf counts between assessed islands and La Digue were made
using data collected in the same months. Irrespective of this, seasonal inter-island
variations and patchiness are still likely to make absolute comparisons of inver-
tebrate abundance between the assessed islands and La Digue difficult. In com-
parative analyses of invertebrate abundance between assessed islands and La
Digue, ants and soft bugs have been both excluded and included in measures
of invertebrate availability. Their exclusion may be conservative, for example
Komdeur et al. (1991) included all invertebrates when studying Seychelles Warb-
ler. However, although it was not possible to identify the majority of small items
in the diet with certainty during feeding observations, it is likely that ants
(Hymenoptera: Formicidae) or soft bugs (Hemiptera: Sternorrhyncha, with the
possible exception of psyllids) do not comprise a significant part of flycatcher
diet, although ants may influence important prey species, for example through
predation.

In general, most islands showed lower leaf counts on Takamaka and Badamier
in the north-west monsoon period (November to April) than La Digue, while
in the south-east monsoon (May–October) leaf count values were comparable
(Appendix 1). Invertebrate numbers are likely to be affected by local environ-
mental conditions and therefore leaf counts probably cannot be compared in
absolute terms. None of the assessed islands stands out as being markedly differ-
ent from La Digue. Hill (2002) concluded that since native tree species generally
have higher leaf counts than introduced species (excluding ants and soft bugs),
islands with the greatest potential for insectivorous birds, including the fly-
catcher, are those with the largest number of native trees/area of suitable habitat.

Predator status

The impact of rats and cats on endemic island faunas are well documented (e.g.
Merton 1975, 1978, Bell 1978, Atkinson 1985). Available data indicate that native
(Seychelles Bulbul) and alien species (cats and rats) are adult and/or nests pred-
ators and islands without these predators are therefore preferable.

Climate

The role of climate in the distribution and ecology of the species is unknown.
Temperature variations are small, at least around sea level (on the coastal plateau
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most utilized by flycatchers), with an annual range in mean monthly temper-
atures of 2–3 °C (Walsh 1984). There is greater variation in the total annual rain-
fall, and its distribution through the year. Given the proposed link between
standing water and food supply (Watson 1991, but see Currie 2002, Currie et al.
in press), and the apparent seasonality of invertebrate density on leaves, with
generally higher abundances in the rainy season (October to March; Hill in
press), variations in rainfall patterns may have an ecological impact on the spe-
cies. At sea level on La Digue mean annual rainfall varies between 2,026 mm and
2,128 mm (data from two sites). Rainfall records for the smaller islands of the
Seychelles are incomplete (Walsh 1984) but appear generally to have lower total
rainfall than the larger islands (1,500 mm to 2,000 mm). This pattern is influenced
by the proximity and the relative position of larger islands.

Socio-economic factors

Even where an island is deemed suitable on ecological grounds, island owner-
ship must be stable and owners/managers have a long-term commitment to con-
servation. Furthermore, since translocation, like other aspects of a recovery pro-
gramme is process oriented, it is important to put together a small group of
stakeholders, including owners of suitable islands, La Digue residents, govern-
ment, and other individuals who have a genuine demonstrable stake in the con-
servation of the flycatcher to discuss and agree aims. Removing flycatchers from
La Digue to move to other islands is a sensitive issue as they are viewed as a
‘‘La Digue bird’’. Consultation with island residents is therefore important to
raise local awareness of the need for translocation, possibly in the near future.
This will need to involve a public relations campaign aimed at local stakeholders
to alleviate their concerns, and should be instigated as soon as possible. Recent
proposals to remove flycatchers were met with resistance from some stake-
holders.

Use of IUCN translocation guidelines

International guidelines for translocation exist (IUCN 1998) to encourage best
practice in translocations. Because of the wide-ranging nature of the guidelines,
and their attempts to include all taxa in many circumstances, some of the issues
raised may be of less relevance than others in individual situations, or transloca-
tion attempts. For example, one recommendation of the guidelines is that translo-
cations should be restricted to a species’ known former range, and indeed, trans-
locations to areas outside the former range of a species generally have a lower
degree of success (Griffith et al. 1989). However, in the case of Seychelles land-
birds little is known about their ranges prior to Newton (1867), by which time
islands and their respective habitats had already been significantly altered
(Rocamora and Skerrett 2000).

The inner islands studied can be divided into four categories on the basis of
present inter-island distance: the Mahé satellites (Thérèse and Conception); Pras-
lin/La Digue satellites (Grand Soeur, Félicité, Marianne and Curieuse); the coral-
line islands (Bird and Denis); and North Island in a category of its own (being
most closely associated with Silhouette). Only two assessed islands were within
the known historical range of the flycatcher: Marianne and Félicité (Nicoll 1906,
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Vesey-Fitzgerald 1940), although it is likely that the species’ range extended at
least throughout the La Digue–Praslin island group. There is, therefore, no obvi-
ous conflict with IUCN guidelines with translocating flycatchers to any of the La
Digue/Praslin satellites, but translocation to any other of the assessed islands
in the absence of distribution data extending the known former range may be
inconsistent with these recommendations. However, the restricted distribution
and conservation status of the flycatcher (IUCN status Critically Endangered;
BirdLife International 2000) and data deficiencies are probably sufficient justi-
fication for their translocation to any island in the inner archipelago deemed
suitable, due to the limited choice of islands with suitable habitat. The interac-
tions of flycatcher and other species of endemic birds are difficult to predict, as
quantitative data on habitat requirements of other potentially competing insect-
ivores is incomplete. Of 12 landbirds endemic to the Seychelles, six feed on inver-
tebrates to a significant extent. Two (Seychelles Magpie-robin Copsychus sechella-
rum and Seychelles Swiftlet Collocalia elaphra) forage in environments very
distinct from those where flycatchers feed, taking a different range of foods (e.g.
Skerrett et al. 2001, Njoroge, 2002). Of the four remaining species, one (Seychelles
Sunbird Nectarinia dussumieri) is widespread and not threatened, feeding to a
large extent on nectar (Grieg-Smith 1980). The remaining three threatened species
(Seychelles White-eye, Warbler and Fody Foudia sechellarum) probably show
some overlap in diet with the flycatcher. Good data are only available for the
white-eye and warbler, and indicate some degree of overlap in diet (Komdeur et
al. 1991, Rocamora and François 2000), but both of these species appear able to
exploit a broader range of foods and habitats than the flycatcher. Neither these
species, nor the fody, occur sympatrically with flycatchers today, but qualitative
data collected in the early twentieth century (e.g. Vesey-Fitzgerald 1936) indicate
that flycatchers can probably coexist with other endemic passerines in suitable
habitat.

Evaluation of island suitability: surveyed islands

Habitat suitability

If all islands surveyed, irrespective of predator status, are ranked on criteria
deemed important for flycatchers the three top ranking medium-sized islands
(on the basis of island and plateau size, and area of suitable forest habitat) are
Curieuse, Denis and North (Table 1). Curieuse was also identified as potentially
suitable by Watson (1981) (see also Hambler 1992 and Stevenson et al. 1997). It
has extensive Takamaka–Badamier forest currently totalling some 27 ha distrib-
uted over three plateaux, much of which is close to wetland areas. It is govern-
ment-owned and therefore its long-term future appears secure. As of January
2000 it was predicted to hold 10–20 pairs without extensive habitat restoration.
However, between January 2000 and January 2001 Takamaka wilt destroyed
almost all the suitable habitat (2–3ha) on one plateau, which has reduced the
initial predicted carrying capacity of the island. Although this plateau is isolated
from the other two plateaux, based on observations on other islands (Hill 2002,
Hill et al. in press a), it is likely that wilt will spread rapidly to the other plateaux.
This may have serious implications for a proposed translocation and the future
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of any translocated population, and translocation of flycatchers to Curieuse can
therefore only be recommended if it is preceded and subsequently accompanied
by extensive habitat restoration, involving immediate replanting with other
native broad-leaved plateau forest species.

Denis Island, although coralline, also emerges as very favourable for the fly-
catcher, primarily due to the significant area of native plateau forest (27 ha),
dominated by Badamier. Few Takamaka trees occur, and although Takamaka
wilt is present the impact will be minimal. The presence of a small marsh also
improves its suitability, and the owners are sympathetic to conservation. The
only concern is that rainfall is lower than La Digue c. 1,500 mm: coralline islands
are generally drier than granitic islands, but also experience more constant rain-
fall due to a shorter annual dry season (Walsh 1984). It is expected to be able to
hold 10–20 pairs.

North Island’s suitability is due primarily to its large plateau (67 ha) with
extensive marsh. It is privately owned and the owners appear to be sympathetic
to conservation. However, currently there is only one small area of native plateau
forest, which is also being severely affected by Takamaka wilt (Hill 2002), and
significant habitat restoration would be required prior to any translocation.

Of the other islands, both Félicité and Marianne Islands lack plateaux, but do
have areas of native forest, extensive in the case of Félicité (Table 2). Interestingly,
although neither is associated with large or extensive wetland and/or plateau
systems, both have been documented as being in the historical range of the fly-
catcher (Nicoll 1906, Vesey-Fitzgerald 1940). Certainly, the opportunity exists to
add individuals to the existing Marianne population, which does not seem to
have increased significantly since being rediscovered in 1998 (Parr and Shah
1998, Hill 2002). The small plateaux and small areas of native forest would seem
to preclude consideration of translocation of the flycatcher to Thérèse, Concep-
tion, or Grand Soeur.

Table 2. Ranking of medium-sized islands in the inner Seychelles (irrespective of predator status) on
criteria deemed important for flycatchers (see text). Ranks are in parentheses. Mean rank I includes
all criteria, while mean rank II excludes island size.

Size Plateau Woodland Marsh Mean Mean
(ha) (ha) (ha) (ha) rank I rank II

Curieuse 286 (1) 74 (3) 27.9 (1) 0.7 (1) 1.5 1.7
Félicité 268 (2) 35.4 (2) 0 (9) 0.2 (3) 4.5 5.3
Frégate1a 210 (3) 30 (6) <1 (8) 0 (4) 5.3 6
North 201 (4) 67.4 (4) 12.2 (4) 0.7 (1) 3.3 3
Denis3b 140 (5) 140 (1) 27.7 (2) 0.3 (2) 2.5 1.7
Marianne 94.7 (6) 17.9 (8) 0.4 (7) 0.2 (3) 6 6
Grand Soeur 84 (7) 17.8 (9) 1.8 (6) 0.2 (3) 6.3 6
Bird1b 82 (8) 82 (2) 12.6 (3) 0 (4) 4.3 3
Therese 73.9 (9) 10.2 (11) 0 (9) 0.3 (2) 7.8 7.3
Aride1a 68 (10) 5.2 (12) 3 (5) 0.3 (2) 7.3 6.3
Conception4 60.3 (11) 13.1 (10) 0 (9) 0 (4) 8.5 7.7
Cousin1 27 (12) 22 (7) 0.7 (9) 0.2 (3) 7.8 6.3
Cousine1a 25.7 (13) 6 (13) >1 (8) 0 (4) 9.5 8.3

1Rat and cat free; 2Rat free; 3Cat free; 4Rattus norvegicus; aNot surveyed; bCoralline
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Presence of predators

Only two of the surveyed islands (Cousin and Bird) were rat, cat and bulbul free.
Although Hill (2002) concluded that both met some of the criteria to support
populations of flycatchers, both lack Takamaka–Badamier forest and therefore do
not meet the conservative selection criteria. Furthermore, the native broad-leaved
forests on both islands comprise extensive Pisonia grandis forest. Although Pisonia
has high invertebrate leaf counts (Hill 2002), it also produces sticky fruits that
can cause mortality in seabirds (e.g. Penny 1974). Currently there is no evidence
that this also occurs with small endemic passerines e.g. Seychelles Warbler, Sun-
bird or Fody. However, male flycatchers have tails up to 30 cm long, and since
individuals feed mid-canopy (Watson 1991, Currie 2002), caution should be exer-
cised at this time in recommending translocating the flycatcher to islands with
extensive Pisonia forest. Bird also has crazy ants Anoplolepis gracilipes, an intro-
duced invasive ant species, which has profound impacts on forest habitats (Hill
et al. in press b), invertebrates (Haines et al. 1994) and vertebrates (Feare 1999),
whilst on Cousin there is the potential impact, albeit speculative, of Seychelles
Fody, a potential nest predator of passerine eggs (e.g. Veen et al. 2000), on the
breeding success of a small translocated population.

In August 1999, eradication of alien predators was conducted on three islands:
Denis, Curieuse and Frégate (Millett and Shah 2001). In light of the area of suit-
able habitat and their presumed rat and cat free status, Denis and Curieuse
islands were identified as the most suitable for flycatchers (Nature Seychelles
and Seychelles Government unpubl.). Subsequently rats were found to be present
on both islands (Nature Seychelles unpubl.) and proposed translocations were
postponed. Future rat eradications are proposed for 2002–2003, including North
and Denis. However, there is no guarantee that rat-free status will be achieved
and/or maintained. The success of these eradications could not be judged until
18 months after the operation, so the earliest that birds could safely be moved to
these islands would be 2004.

The importance of predators (all islands): assessing the risks

The fact that flycatchers can coexist with alien predators is not at issue: the La
Digue population has increased twofold in the last 12 years (Watson 1991, Roca-
mora 1997) in the presence of a suite of both native and introduced species. The
argument that is more frequently overlooked is whether a translocated popula-
tion, which by definition would be small and potentially vulnerable, could estab-
lish with the additional pressure posed by predators and ultimately become self-
sustaining. Two major reasons that have been attributed to failed translocation
of birds are (i) the presence of predators and (ii) the use of a small founder
population (Lovegrove 1996).

Recent new data on adult and juvenile survivorship and breeding success on
La Digue plateau indicate that a small translocated population (c. 10–20 pairs)
could persist in the presence of predators, but population growth would be small
(Currie 2002). It might be possible to facilitate population growth under these
conditions by transferring a larger number of birds to offset lower breeding suc-
cess and adult mortality, accompanied by intensive predator management, in
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particular the effective control and/or exclusion (as opposed to their eradication)
of alien and possibly some native predators (e.g. Robertson et al. 1994). However,
despite the revised population estimate for La Digue of more than 200 indi-
viduals (Currie 2002) there is still a limited number of birds that could be moved
without threatening the source population.

Ideally it would be preferable to conduct initial translocations of the flycatcher
to predator-free islands. However, currently there are only five islands > 20 ha
which are rat, cat and bulbul free in the inner Seychelles: Cousine (25 ha), Cousin
(27 ha), Aride (68 ha), Bird (101 ha), and Frégate (219 ha), but all lack extensive
areas of habitat of demonstrated suitability, and none are considered a priority
to receive the flycatcher. Aride has been suggested as suitable for the flycatcher
(e.g. Gerlach 1997, Skerrett et al. 2001), but the estimated population would be
small (c. 5 pairs; see also Gerlach 1997), which would be of limited conservation
value.

In light of the restrictions predator-free status imposes on the options to estab-
lish new island populations, the apparent tolerance of flycatchers to alien (and
native) predators, and the continued (and future) habitat degradation on La
Digue, a radical rethink of flycatcher translocation options may be required, con-
sidering (i) translocation to suitable medium-sized islands with limited predator
fauna and/or (ii) translocation to a large island with extensive populations of
alien and native predators.

Currently there are two suitable medium-sized islands with limited predator
fauna: Curieuse and Denis, both of which only have the black rat. Curieuse
would require habitat restoration prior to translocation. Denis on the other hand
has recently undergone significant habitat restoration and currently has c. 30 ha
of high-canopy Badamier-dominated plateau forest, which is expected to increase
to c. 35 ha in the next 5 to 10 years.

Although multiple individual populations on small and medium-sized islands
could eventually equate in importance to the La Digue population, each would
be potentially vulnerable. Creation of a second large population (more than 50
pairs) is therefore ultimately the best option to improve the flycatcher’s conserva-
tion status. The only way to achieve this is to transfer individuals to one of the
larger islands with a greater area of suitable habitat than currently available on
medium-sized islands. Extreme predator control measures would also have to
be targeted against a suite of predators: large islands support extensive popula-
tions of native and alien adult and/or nest predators. In the absence of extensive
data on the quantitative effects of individual predator species, control measures
would necessarily be implemented on all species with the potential to be detri-
mental to the flycatcher. More birds would probably also have to be translocated
to offset any adult mortality in the 12 months prior to the first recruits coming
into the population. This is a high-risk strategy requiring extensive ongoing com-
mitment and resources to ensure success of such an ambitious undertaking (5–10
years involving predator control, habitat management and monitoring following
objectives clearly stated in a stakeholder-agreed management plan), and could
only be attempted on islands with sufficient habitat to support a large, resilient
population of birds.

Two large islands have significant areas of native broad-leaved forest suitable
for the flycatcher, and which have larger areas of suitable habitat than currently
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available on suitable medium-sized islands. These are Praslin (e.g. Cote d’Or and
Anse Kerlan), and Silhouette (Grande Barbe and surrounding area; Gerlach 1997).
Of these two islands Silhouette, although not in the flycatcher’s historical range,
would initially appear to be the better option, as it has fewer people and the
island is managed by a government parastatal (Island Development Corporation;
IDC). However, a critical re-evaluation of these large islands is needed; particu-
larly of habitat suitability for supporting a large population and future develop-
ment plans, thus avoiding the situation on la Digue where conservation policy
is severely constrained by development pressures.

Conclusions

Current and future levels of development on La Digue, especially on the western
plateau, would appear to be inconsistent with any significant future improve-
ments in the flycatcher’s conservation status, due to the limitations that develop-
ment (compounded by multiple land ownership) imposes on population expan-
sion. Establishment of new populations should therefore be considered a priority.

The primary predictor determining island suitability for creation of additional
populations of the flycatcher, based on observations of the La Digue population,
would appear to be the presence of (native) high-canopy forest, characteristically
found on coastal plateau, but also on sheltered low and mid-slopes. Secondary
considerations are the presence of predators (both alien and native) and wetland
areas. This conservative plateau model ultimately imposes significant limitations
on the options for translocation. Additional restrictions are placed on island
selection by the species’ biology; it is not possible to manage flycatchers directly,
as for example with Seychelles Magpie-robin, where small populations can be
maintained in low-quality habitat using intensive management (including sup-
plementary feeding).

Three options currently exist for expanding the range of flycatcher by translo-
cation. These are to create additional populations on: (i) suitable medium-sized
predator-free islands (none of which are currently available, but may become
available in 2004); (ii) a suitable medium-sized island with restricted predator
fauna (of which there are currently two: Curieuse, with the proviso of habitat
restoration, and Denis); and/or (iii) translocation to a large island with a suite of
predator species (Praslin or Silhouette) accompanied by appropriate and rigorous
management practices to facilitate both adult and nest survival. There are cur-
rently no data on responses of individuals to translocation and it would therefore
be prudent to consider options (i) or (ii) at this time before attempting more
ambitious translocations. However, ultimately, the translocation of individuals
to another large island may prove the best option for significantly increasing
numbers and ultimately securing the long-term future of the flycatcher. In the
meantime, the importance of the La Digue population cannot be overemphasized
and the continued management and conservation of the remaining native broad-
leaved (plateau) forest on this island should be considered the highest priority.
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Appendix 1. Mean number of invertebrates on foliage (m2) excluding ants and soft bugs (calculated
after Hill 2001) on Takamaka Calophyllum inophyllum and Badamier Terminalia catappa 1999–
2000, all native tree species (excluding Morinda) and non-native tree species in the north-west
(NW) and south-east (SE) monsoons. Data in parentheses gives equivalent values for La Digue
sampled in same months.

Island Season Takamaka Badamier Natives Non-natives

Bird NW – – 39.89 19.95
SE – – – –

Conception NW 0.86 (8.83) – 5.07 1.42
SE 5.94 (4.93) – 6.65 6.65

Cousin NW – – 25.88 –
SE – – 49.76 –

Curieuse NW 2.85 (8.83) 0.49 (5.81) 5.45 3.57
SE 9.65 (9.61) 5.55 (4.75) 5.09 9.39

Denis NW 10.26 (6.21) 10.50 (5.11) 11.54 4.07
SE 2.08 (4.95) 3.08 (2.80) 4.68 –

Félicité NW – – – –
SE 2.08 (4.95) – 2.17 4.57

Grand Soeur NW – – – –
SE 13.41 (9.61) 6.64 (4.75) 5.64 9.0

Marianne NW 5.52 (6.21) 5.80 (5.11) 8.21 16.56
SE 4.12 (4.77) 2.79 (3.47) 8.01 6.83

North NW 11.49 (8.83) – 10.48 7.18
SE 5.61 (4.95) 4.83 (2.82) 7.49 4.95

Therese NW 2.18 (8.83) 1.98 (5.81) 3.05 2.74
SE 10.13 (4.95) 14.76 (2.80) 10.14 20.74
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