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"Aldabra is one oj the wonders oj the world. It is so because the rest oj the world is so far awqy from it. 
This isolation has given it animals and plants that make it unique. It has the largest population oj giant 

tortoises in the world . . .[and) is the home oj the onlY remainingflightless bird oj the Indian 
Ocean .. . Other islands in the Indian Ocean once had similar maroels. There were giant tortoises on 

Madagascar and on the Comoro Islands. They are gone now. There were flightless birds on Maunjius 
and Reunion. They too have gone. All were destrqyed unthinkingfy and carelesslY 0 human beings. " 

Sir David Attenborough (1995) 

"I am told that rails swarm upon the Cosmoledo Atoll and on Astove, about six!} miles eastward from 
Aldabra. I fear they are doomed to earlY ex tinction on Aldabra from the wild cats which will eventuallY 

reach the other islands of the group or be introduced from Grande Terre. " 

Dr. W.L. Abbott 
[Cited in Ridgway 1895] 

"I have to sqy the [AldabraJ rail is the most ridiculous bird I've seen ... " 

Justin Gerlach (2000) 
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To my late wife, Janet Wanless, who gave more than the reckoning thereof to the 
completion of the project. And, of course, to the Tyomityos: long may they live! 
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Abstract 

Wanless, R.M. 2002. The reintroduction of the Aldabra rail Dryolimnas rumen aldabranus to Picard Island, 

Aldabra Atoll. MSc thesis, Percy FitzPatrick Institute, University of Cape Town. 

The rallid genus Dryolimnas is endemic to 

western Indian Ocean islands. Formerly 

widespread, it is now restricted to Aldabra 

Atoll (the Aldabra Rail D. rumen aldabranus) and 

Madagascar (the White-throated Rail D. c. 

rumen) . Before this project began, the Aldabra 

Rail was restricted to Polymnie, Malabar and 

lIe aux Cedres, having been extirpated from 

Grande Terre and Picard by Domestic Cats 

Felis calus (still found on Grande Terre) and 

humans. In 1999, following IUCN guidelines, I 

captured 20 Aldabra Rails and brought them to 

now Cat-free Picard. Two Rails died in 

captivity, an indirect result of incorrect sexing 

based on a published field sexing method; a 

subsequent genetic sexing technique conftrmed 

the unreliability of sexing Aldabra Rails in the 

field. All 18 remaining birds were released on 

Picard and survived beyond the ftrst breeding 

season. Eight pam had bonded and 

successfully reared a minimum of 13 chicks 

within five months of release. Eleven 

monitored pairs reared 20 chicks in 2000/2001, 

with one-year-old birds breeding successfully. 

Average chick production was significantly 

higher on Picard than on Malabar in both 

breeding seasons. The Picard population at the 

end of the 2000/2001 breeding season was at 

least 51, an increase of 283% in 18 months. 

There are excellent prospects for continued, 

exponential population growth until the 

population reaches carrying capacity (ca 1000 

pairs), predicted to be between 2007 and 2009. 

Limited genetic data suggest some population 

structure between extant populations, and the 

Picard population is genetically healthy relative 

to that of Malabar. There has been no 

substantial change 111 the Aldabra Rail 

population since the 1960s. However, I have 

revised an earlier population estimate 

downwards to ca 3500 pairs. I also estimate the 

floating population on Malabar was around 

1700 Rails in early 2000. A population model 

of the Malabar Rails predicts a likely minimum 

annual adult survival rate of 85 %, with a 

fluctuating floater population. It also shows the 

population to be very robust to the removal of 

territorial birds for other proposed 

reintroductions, but highly vulnerable to the 

establishment of a predator. The soft release 

protocol (including a period of acclimatisation 

before release and supplementary feeding, as 

required, after release) is believed to have 

played a crucial role in the success of the 

reintroduction by allowing individuals to 

acclimatise and providing an energetic cushion 

between release and self-sufficiency. A soft 

release is recommended as the conservative 

and precautionary method of choice for avian 

reintroductions and translocations. 

iv 
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Introduction and overview 

Introduction and overview 

Introduction 
The rallid genus Dryolimnas is endemic to western 
Indian Ocean islands. Formerly widespread, 
representatives are now restricted to parts of 
Aldabra Atoll (the Aldabra Rail D. Cllvieri aldabranus) 
and Madagscar (the White-throated Rail D. c. 
Cllvien)(Benson 1967, Taylor & van Perlo 1998). 
Before this project began, the Aldabra Rail was 
restricted to Polymnie, Malabar and fie aux Cedres, 
having been extirpated from Grande Terre and 
Picard by Domestic Cats Felis catus (still found on 
Grande Terre) and humans (Benson & Penny 1971, 
Collar 1993, Taylor & van Perlo 1998, Chapter 1). 
The only reliable estimate of the populations was 
made in the 1970s, when Malabar was estimated to 
support ca 8000, Polymnie ca 270 and lie aux cedres 
ca 80 Rails (Huxley 1982). Based on recent surveys, 
using comparable methodology, there has been no 
substantial change in any of the populations since 
then (Hambler et af. 1993, Chapter 4). However, I 
have revised the total population estimate 
downwards to ca 3500 pairs (Chapter 4). 

Following the guidelines for reintroduc
tions set out by the World Conservation Union 
(Appendix 3), I conducted a limited, experimental 
reintroduction of the Aldabra Rail to Picard Island 
in late 1999, followed by intensive monitoring for 
the next two breeding seasons. 

I attempted to ensure a broad represen
tation of the source (Malabar) population's hetero
geneity in the reintroduced population by taking ten 
birds from the extreme eastern end and ten from 
the extreme western end of Malabar. Both 
individuals of a putative pair died shortly after being 
transported to Picard - a post mortem revealed that 
they were both male. Later, I used a genetic sexing 
technique to confirm suspicions that the published 
method for sexing Aldabra Rails in the field was 
unreliable (penny & Diamond 1971, Chapter 4). 
Thus 18 Aldabra Rails were brought to Picard, of 
which eight were male and ten were female 
(Chapter 2). 

Enclosures were constructed abutting 
good quality habitat to acclimatise Rails to Picard. 
They were kept captive until they appeared 
accustomed to their new environment and were in 
good body condition (Chapter 2) . The release was 
designed as a soft release, the primary function of 
which is to acclimatise animals to their new 
environment (Bright & Morris 1994, Snyder et al. 
1994, Letty et af. 2000). Secondarily, however, it 
allows monitoring of behaviour and condition 
(weight changes in this study), to ensure that 
animals are not manifestly stressed (either in 

behaviour or condition) when released into their new 
environment. The acclimatisation period served to 
improve the Rails' post-capture body condition, and, 
more crucially, it more than compensated for weight
loss during capture and transit (Chapter 2). Had they 
not acclimatised and improved body condition they 
could have entered their new environment in a state 
of physiological stress. Under such circumstances it is 
likely that post-release survival and reproductive 
success would be compromised (Black et al. 1994). 
The soft release protocol provided an energetic 
cushion between release and self-sufficiency in the 
new environment. This was probably instrumental in 
ensuring the high survival immediately after release 
(Chapter 3). 

The reintroduced birds had a 100% post
release survival at the end of the 1999/2000 season 
and 94% survival in the 2000/2001 season, with no 
confirmed mortality (Chapter 3). All eight 
reintroduced males paired with reintroduced females, 
and the seven pairs that were monitored reared at least 
13 chicks to independence in 1999/2000. The initial 
sex-ratio skew at reintroduction was exacerbated by 
the production of nine female and four male offspring 
in 1999/2000. This limited the number of possible 
pairs in 2000/2001 to 12, of which 11 were closely 
monitored, including three pairings of first-year birds. 
Fourteen chicks were reared to independence in the 
first round of nesting. Six pairs laid second clutches 
and these produced at least another six chicks, total 
chick production in 2000/2001 was thus at least 20. 
Given that at least one pair was not monitored in both 
seasons, the estimate of 33 chicks produced in the two 
seasons on Picard is conservative. The minimum 
number of Rails on Picard at the end of the breeding 
season in 2001 was 51, an increase of 283% in 18 
months. Combining data from both seasons, Picard 
pairs had mean chick production three times higher 
than pairs on Malabar, the source population. This 
suggests that a vacant niche existed on Picard and that 
the reintroduced birds have increased their 
reproductive output in response to competitive 
release. The number of pairs attempting to breed on 
Picard in the third season after reintroduction is 
expected to be in the region of 20, with excellent 
prospects for continued, exponential population 
growth in the medium term. The positive changes in 
survival and reproductive traits observed in 
reintroduced birds, relative to birds from the source 
population, can be ascribed largely to the excellent 
quality habitat on Picard. 

Aldabra Rails were taken only from Malabar 
(the largest population) to ensure that no mixing of 
(possibly) distinct genetic stocks occurred (Chapter 2). 

vi 
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Introduction and overview 

Chapter 4 details a microsatellite study, undertaken 
o posteriori, to detennine the distinctiveness of the 
three original populations and assess the degree of 
genetic variation in the reintroduced individuals. 
Only one locus produced an infonnative, 
polymorphic product. Nevertheless, subsequent 
analysis showed interesting trends. Rails from 
Malabar and Picard had the highest allelic diversity, 
with six and five alleles respectively, while Polymnie 
had four alleles and he aux Cedres only three. The 
Malabar and Picard populations showed very similar 
allele distributions as would be expected given that 
the Picard Rails are a subset of the larger population 
on Malabar. Polymnie and lle aux Cedres, however, 
showed several differences in both allele frequency 
and allele distribution, suggesting some degree of 
population structuring. Thus, the precautionary step 
of using only a single source population for the 
reintroduction was appropriate. The growing Picard 
population is likely to be genetically healthy, at least 
in relation to the other populations. 

The speed with which reintroduced 
Aldabra Rails adjusted to Picard, the success with 
which they bred and their genetic integrity obviates 
any demographic or genetic need for supplementary 
reintroductions (see Annstrong & Ewen 2001). 
While some authors have correctly argued that 
moving larger nwnbers of animals increases the 
likelili.ood of success (e.g. Griffith et 01. 1989, Wolf 
et 01. 1996,1998, Annstrong and Ewen 2001), results 
of this study show that carefully managed 
programmes involving small nwnbers of birds can 
be highly successful. Although hard releases may be 
appropriate in some cases (e.g. Komdeur 1994, 
lloyd & Powlesland 1994), I recommended a soft 
release as the conservative and precautionary 
method of choice for avian translocations. 

Overview 
This thesis is primarily devoted to describing a trial 
reintroduction of 20 Aldabra Rails from Malabar to 
Picard, within Aldabra Atoll. Key questions that I 
address, and the chapters that deal with them, are: 

1. Was Picard suitable for reintroducing 
Aldabra Rails? Chapter 2 
2. What methods were most appropriate for 
this reintroduction, and what implications does 
this study have for translocations (including 
reintroductions) in general? Chapters 2 & 3 
3. How did the Aldabra Rails respond to 
reintroduction, and why? Chapter 3 
4. What constitutes an objective set of 
criteria that can adequately describe a range of 
potential outcomes for translocations in general 
and this reintroduction in particular? Chapter 3 
5. What aspects of the Aldabra Rail's 
demography and population biology were 

discovered during this study, and how can this 
infonnation be used to enhance the conservation 
status of the Aldabra Rail? Chapters 2 & 4 

CHAPTER OUTUNE 
Chapter 1: provides a description of Aldabra, and 
discusses the current and historical distribution of 
Aldabra Rail, and some of the likely factors underlying 
the observed distribution. 

Chapter 2: docwnents the methods employed in 
effecting the reintroduction of the Aldabra Rail to 
Picard Island, and the results up to and including the 
release of 18 birds. 

Chapter 3: assesses the results of two seasons of post
release monitoring of the reintroduced Aldabra Rails 
on Picard, within the context of a theoretical 
framework for objectively assessing the outcome of a 
reintroduction. I place my findings in a broader 
conservation context and make some 
recommendations about general reintroduction 
methods based on the findings in this chapter. 

Chapter 4: reviews census methods used to estimate 
Aldabra Rail densities on Aldabra and provides a 
current population estimate. I use some simple 
computer simulations to model the dynamics of the 
Malabar population. I also use a modified model to 
predict the rate of increase in the reintroduced Picard 
population. Lastly, I describe attempts to analyse the 
genetic structure of the three extant Rail populations 
and the reintroduced population. 

Appendix 1: describes several aspects of the biology 
and ecology of the Aldabra Rail that were previously 
unknown or unpublished, including a comprehensive, 
illustrated description of their displays and postures. 

Appendix 2: details an investigation I made into the 
actual and theoretical capacity for flight in the Aldabra 
Rail. This is of some relevance to the project: if the 
Aldabra Rail were found to be volant, it might have 
tried and failed to colonise Picard naturally. The 
implications of this take on added significance in the 
light of the investigation into the genetic structure of 
the extant populations on Aldabra, as the source 
population is not geographically closest to Picard. 

Appendix 3: is a copy of a docwnent that I have cited 
several times in the thesis. The docwnent is published 
(by the IUCN) on the Internet, and gives definitions 
and guidelines for reintroductions. I followed these 
guidelines closely before and during the 
reintroduction. 

Appendix 4: is a banding scheldule for all Aldabra 

vii 
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Rails banded during the coarse of this project. It 
includes the sex of individuals (where known) and 
the most recent retrap data. Reference is made 
throughout this thesis to the data in this appendix. 

KEY FINDINGS 
• the environment of Picard was as well
suited to Aldabra Rails as it was before their 
local extinction 

• The soft release protocol was probably 
instnunental in ensuring a 100% survival 
during acclimatisation and immediately after 
release; good quality habitat ensured high post
release survival and a sign.ificantly higher mean 
chick production on Picard than on Malabar 

• The speed with which reintroduced Rails 
adjusted to Picard, the success with which they 
bred and their genetic integrity obviates any 
demographic or genetic need for 
supplementary reintroductions 

• The Picard population is likely to 
experience exponential growth until ca 2007 

• Soft-releases should be viewed as the 
method of choice for avian translocations 
(including reintroductions) 

• Future reintroductions of the Aldabra Rail 
to other nearby atolls and islands are highly 
desirable, and the Malabar population would be 
entirely resilient to the removal of the nwnbers 
of breeding pairs required for a full-scale 
reintroduction. 

viii 
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Chapter 1 Introduction 

INTRODUCTION 

PHYSICAL DESCRIPTION OF ALDABRA 
Aldabra Atoll (9° 24' S, 46° 20' E) lies 400 km N of 
Madagascar and 1100 km SW of Mahe, the main 
island of the granitic Seychelles (Figure 1.1). It is a 
large (34 km by 14.5 km), slightly raised coral 
platform with a land surface area of approximately 
155 km2 (Stoddart etaL 1971; Taylor etaL 1979). It 
comprises four large islands - Grande Terre, 
Malabar, Picard and Polymnie - which form a land 
rim around a substantial, shallow lagoon (almost 30 
km across) (Figure 1.2). The lagoon is dotted with 
numerous smaller islets (up to ca 50 ha) and the atoll 
is fringed by an intact reef (Stoddart et aL 1971; 
Taylor et aL 1979). The lagoon is strongly tidal, 
experiencing two tides daily and a spring-tide 
maximum range of ca 2.7 m (Farrow & Brander, 
1971). Aldabra is part of an archipelago, referred to 
as the Aldabra Group, comprising Aldabra and 
Cosmoledo atolls and Astove and Assumption 
islands. 

Aldabra is the coraline tip of a of volcanic 
seamount, rising from depths of 4 000 - 4 500 m in 
the Somali Basin (Stoddart et aL 1971). Subsidence 
has placed Aldabra's volcanic base well below the 
present sea level, while the raising and lowering of 
sea-levels has exposed marine (predominantly 
fossilised coral) limestone surface rocks (Stoddart et 
aL 1971). Fryer (1911) described the surface 
features of Aldabra, introducing the local terms 
champignon for the heavily dissected, deeply pitted 
and solution-fretted rock, and platin for the 
extensive areas of relatively flat, smooth rock. This 
dichotomous classification is an oversimplification, 
but is useful nonetheless (Stoddart et aL 1971). 
Champignon is almost certainly derived from the 
Creole term for the mushroom-shaped islets that 
typically consist of the pitted rock and are so 
abundant on Aldabra. 

Aldabra was completely submerged during 
the last interglacial, around 140-120 ka B.P. (ka: 
1000 years, B.P.: Before Present), when the sea 
surface around Aldabra was ca 10 m above its 
present level (Thomson & Walton 1972). It re
emerged around 100 ka B.P. and reached an 
estimated maximum height of around 120 m a.s.!. 
during the Wisconsin glacial maxlln ca 17 ka B.P. 
(Taylor et aL 1979). At this point its land area 
measured ca 400 km2, more than double the present 
area. A subsequent rise in sea level resulted in the 
breaching of the land rim in four places, and 
consequent filling of the lagoon, around 5 ka B.P .. 
There has been no substantial geological change 
since then, with the exception of the widening and 
deep incising of existing channels between the 
lagoon and open sea. The current maximum land-

elevation (excluding dunes) is 8 m a.s.!., at lIe Esprit 
(Stoddart et aL 1971). 
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Figure 1.1. Map of the western Indian Ocean showing 
Aldabra Atoll's location, NW of northern Madagascar 

Figure 1.2. Map of Aldabra Atoll 

HISTORICAL BACKGROUND 
Human impacts on Aldabra 
Aldabra was certainly visited by pre-European 
seafarers, although they left little visible evidence 
(Stoddart 1971 a). Aldabra appears, under various 
pseudonyms, on Portuguese charts from as early as 
1517 (Stoddart 1971 a). Early European voyagers 
occasionally visited Aldabra, starting with the Charles 
and Elisabeth in 1742, but its situation away from 
major shipping lanes combined with lack of fresh 
water discouraged settlement (Stoddart 1971 a). Its 
more recent human history is one of exploitation and 
very near biological disasters. 

The establishment of a settlement in the 
granitic Seychelles in the 1801 Century saw the advent 
of frequent, artisanal fishing trips to Aldabra (Stoddart 
1971a). These sorties made extensive use of marine 
turtles, tortoises and probably other land animals, for 
food. They may also have been responsible for the 
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introduction of the Black (or Ship) Rat Rattus rattus, 
and the Domestic Cat Felis calus. 

The leasing of Aldabra for exploitation of 
its natural resources began in 1888, while Wlder the 
aegis of Britain's Colonial Mauritius administration. 
The decision to tender a commercial lease created 
considerable public outcry. 1bis included a letter to 
the colonial administration from eminent biologists 
of the day, including Charles Darwin, expressing 
particular concern over the conservation of the last 
extant population of the region's giant tortoises, the 
Aldabra Giant Tortoise Dipsoche!Js dussumieri 
(Stoddart 1971a). A lease was granted without 
legislated protection for the tortoises (Stoddart 
1971a). Attempts were made to cultivate Cotton 
Ricius communis, Sisal Agave sisalana and Coconuts 
Cocos nuciftra, with only the latter proving marginally 
viable (Stoddart 1971a). At the start of the 20th 

Century, plans were made to mine phosphates, a 
fate that befell all of the other islands of the Aldabra 
Group. FortWlately, Aldabra's coral limestone 
contains only low-grade phosphate deposits (Skerret 
& Mole 1995); had this not been the case Aldabra 
could well have become as ecologically devastated 
as nearby Assumption Island. 

The British Government took a sinister 
interest in Aldabra early in the 1960s, embarking on 
a covert operation to assess Aldabra's suitability as a 
military base. Britain transferred Aldabra into the 
British Indian Ocean Territory (B.1.0.T.) in 1965, 
preparatory to building the base (Stoddart 1971a). 
Public outrage, spearheaded by the British Royal 
Society, resulted in a campaign that became known 
as "the Aldabra Affair" (Skerret & Mole 1995). The 
military agenda was eventually dropped, but the 
Royal Society maintained a strong interest in 
Aldabra. Early in the 1970s a research station was 
built and the atoll's lease was formally handed over 
to the Royal Society in 1976. At the same time 
Aldabra was returned from the B.1.0.T. to the 
Seychelles, which gained independence in that year. 

In 1979 a Presidential Decree created a 
statutory body, the Seychelles Island FOWldation 
(SIF) , to administer Aldabra (Beaver & Gerlach 
1998). The Royal Society donated all the buildings 
and equipment of the research station to SIF in 
1980 (D. Stoddart pers. comm.). In 1981 Aldabra 
was designated a Special Reserve Wlder Seychelles 
law (Order S/I 86/1981) and was declared a 
UNESCO World Heritage Site in 1982, in 
recognition of its outstanding natural beauty and to 
conserve it in perpetuity (Skerret & Mole 1995). 

FLORA AND FAUNA 
Habital rypes 
Aldabra's vegetation is a unique example of raised 
coral vegetation that remains largely free of human 
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transformation, and is strongly influenced by a 
reptilian herbivore, the Giant Tortoise (Gibson & 
Phillipson 1983). Casuarina equistefolia groves on the 
seaward rim, and stands of mangroves (Rhizophora sp ., 
B17Iguieria sp. and Ceriops sp.) fringing the lagoon are, 
with few exceptions, the only trees - the rest of the 
atoll is a remarkably uniform landscape with 
vegetation height seldom exceeding four metres. 
Where the land is close to saline groWldwater, 
vegetation is dominated by the shrub Pemphis acidula, 
which usually grows in dense, mono typic canopy 
stands with a low diversity of Wlderstorey plants. 
Other researchers (e.g. Huxley 1982) have fOWld it 
useful to divide mixed scrub vegetation (i.e. non
Pemphis dominated) dichotomously into "open" 
mixed-scrub and "dense" mixed-scrub, the former 
characterised by large areas of bare rock or grass 
cover, the latter being mostly closed-canopy. Of the 
176 flowering plants native to Aldabra, ca 40 are 
endemic to either Aldabra or to the Aldabra Group. 
The scale and topographical heterogeneity of Aldabra 
have given rise to a relatively high diversity of plant 
communities and assemblages for a coral atoll 
(Gibson & Phillipson 1983). Yet, despite this species 
diversity and complexity of vegetation patterns, all 
extant endemic landbirds have been observed in all 
habitat types, differing only in their usage of habitat 
types and in relative abWldances aroWld the atoll (R. 
Wanless Wlpubl. data). 

Rrpliks 
The Giant Tortoise is perhaps Aldabra's most 
renowned resident, being the last representative of a 
taxon that was once spread across the entire region 
(Coe & Swingland 1984). Subsistence and commercial 
exploitation is believed to have rendered all other 
giant tortoise species in the region extinct by the mid 
19th Century (Coe & Swingland 1984), and very nearly 
exterminated the Aldabran population (Stoddart 
1971 a). It continues to serve as a flagship species for 
the conservation of the atoll. Two species of marine 
turtle nest on beaches on Aldabra: the Green Turtle 
Chelonia nrydos and Hawksbill Turtle Erelmoche!Js 
imbricala (Frazier 1984). Both were, like the tortoise, 
heavily exploited and in urgent need of conservation 
(Frazier 1984), but more recently have benefited from 
the protection of Aldabra (Mortimer 1988). Other 
reptiles fOWld on Aldabra are the House Gecko 
HemidactJlus mercalorillS, Bouton's Skink Cryploblepharus 
boutonii and an endemic subspecies of Abbott's Day 
Gecko Phelsuma abbotti abbotti (Cheke 1984). 

Seabirds 
Aldabra has ten species of breeding seabirds 
(Diamond & Penny 1971) and is of both regional and 
global importance for several of these. It hosts 
possibly the largest population of Red-tailed 
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Tropicbirds Phaethon rubicauda and the second largest 
colony of frigate birds in the world (Fregata ariel and 
F. minor) (Reville 1983, Stoddart 1984). The Red
footed Booby Sufa sufa breeds there in greater 
numbers than anywhere else in the region. 
Regionally it is important as one of two breeding 
localities for Black-naped Terns Sterna sumatrana and 
Caspian Terns Hydroprogne caspia and there are 
sigruficant numbers of breeding White-tailed 
Tropicbirds P. leplums (Stoddart 1984, Diamond & 
Prfs-Jones 1986, Wanless & White in press). 

Shorebirds and waterbirds 
Aldabra is of little sigruficance for the 15 species of 
migrant shorebirds recorded there, with the 
exception of the Crab Plover Dromas artleofa, which 
winters in sigruficant numbers (Feare & Watson 
1984, Betts 2000). Five species of the family 
Ardeidae breed on Aldabra. The Madagascar 
Squacco Heron is known to breed only on Aldabra 
and Madagascar (Hancock & Kushlan 1984). 
Aldabra is the only atoll and one of only two 
oceanic breeding sites for the Greater Flamingo 
Phoenicopterus ruber (Benson & Penny 1971, Rainbolt 
et al. 1997) 

Londbirds 
Fifteen species of landbirds (including the sacred 
ibis Thmkiornis aethiopica abbotti in this definition) 
have bred on Aldabra in historical times (Benson & 
Penny 1971). The endemic Aldabra Brush Warbler 
Nesillas aldabranus became extinct between 1983 and 
1986 (Hambler el al. 1985, Roberts 1987). The Bam 
Owl ryto alba became locally extinct for unknown 
reasons some time in the 1960s (Benson & Penny 
1971). Aldabra has a single remaining endemic bird 
species, the Aldabra Drongo Dicrums aldabranus 
(Benson & Penny 1971). Of the remaining 12 
species, only the Pied Crow Corvus albus has not 
been described as a distinct subspecies. All endemic 
forms except the Comoro Blue Pigeon Alectroenas 
sganiini minor have Madagascan affinities (Benson & 
Penny 1971). The Aldabra Rail is flightless, unlike 
its close relative from Madagascar, and its 
taxonomic status is in need of review. It is the last 
flightless bird of the tropical western Indian Ocean 
islands. 

Introduced mammals 
The Black Rat became established on Aldabra 
before historical records were kept. It is ubiquitous 
and abundant throughout most of the atoll. Its 
semi-arboreal habits mean that both ground- and 
tree-nesting species are vulnerable to predation 
(Racey & Nicoll 1984). The subspecies found on 
Aldabra is frugivorous, a race with a mostly vegetarian 
diet (Racey & Nicoll 1984). Evidence of Rat 
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predation has been found on even quite distant islets 
in the lagoon, where it depredates eggs and nestlings 
of seabirds and shorebirds (pers. obs.). The impact of 
Rats on the ecology of Aldabra has never been 
quantified, although they are known to impact heavily 
the nesting success of all the endemic passerine 
species (Frith 1976, R. Wanless unpub!' data). Control 
at present is limited to trapping around the station. 

Feral Cats were first recorded on Aldabra in 
1890, but may have colonised before then (Abbott 
1893). They have been recorded from Malabar and 
Picard islands, but have only been consistently 
recorded from Grande Terre (Stoddart 1971 a, Hmdey 
1982, Hambler et al. 1993). This pattern has never 
been properly explained, but is possibly a function of 
water availability: only the latter island has standing 
fresh water year-round (Stoddart 1971 a) and is thus 
able to support a population of Cats through the long, 
dry monsoon. This might explain the current absence 
of Cats from Picard. They were never explicitly 
targeted for removal, but nonetheless have not been 
seen since pet Cats were removed in the 1970s (L. 
Chong-Seng in litt.). 

Goats Capra hircus were brought to Aldabra 
in 1890 (Stoddart 1971 a). By 1971 they had 
colonised the whole atoll (barring lagoonal islets). An 
eradication programme removed Goats from all other 
islands but had not completely eradicated them from 
Grande Terre when the programme ended in 1997 
(M. Bergeson in litt.). Currently, their numbers 
appear to be increasing (Betts 2000). 

THE ALDABRA RAIL 
The Aldabra Rail is a medium-sized rail (tail to bill 
length 29-33 cm, n = 3). It has a slender build, with 
long, fairly slender neck, bill, legs and feet. Its wings 
are somewhat reduced and do not protrude beyond 
the body when at rest (Appendi.x 2). They are seldom 
used and when closed, they blend with the rest of the 
plumage to give the impression of lacking wings 
entirely. The Aldabra Rail's body is also quite slender, 
an impression that is emphasised by the noticeable 
reduction of the breast musculature (Appendi.x 2), and 
thus the overall impression is of a small, but graceful 
bird. 

The Aldabra Rail is an inquisitive, curious 
bird. Adults show little fear of humans and, after 
initially investigating an approaching human, will 
generally ignore observers and continue with regular 
activities (penny & Diamond 1971, pers. obs.). The 
species' inquisitiveness was exploited to locate birds 
and their tolerance of human proximity allowed 
observations of birds to be made with relative ease. 
This enabled me to document much of their ecology, 
behaviour and biology, previously unknown or 
unpublished. 
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Figure 1.3. Adult Aldabra 
contrast between white 
surrounding plumage. 

IUi\. Note strong 
throat-patch and 

... ~--
Figure 1.4. Adult Aldabra Rail showing upper body 
plumage. The bird is performing the Nest Defence 
Display (Appendix 1) 

Figure 1.5. Adult j\.ldabra Rail foraging. Note the 
white undertail and barring on lower belly. Also 
note the lack of breast musculature. 
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Figure 1.6. Juvenile Aldabra Rail. Note overall dull 
appearance vs that of adult (Figs 1.4 & 1.5). 

Figure 1.7. Aldabra Rail chick (3 days old) . Note the 
white egg-tooth at the tip of the bill and otherwise 
entirely black appearance. 

Plumages 
Adult Aldabra Rails from Malabar and Polymnie have 
rich, dark, red-brown feathering on the face, cheeks, 
crown, nape, neck, lower throat, breast and upper 
belly (Figure 1.3). This coloration in adults from lIe 
aux Cedres is noticeably duller, paler and with pink 
tones. In all adults, the white throat-patch contrasts 
strongly with the dark surrounding colour (Figure 1.3). 
The man de, back, upperwing coverts, rump, uppertail, 
mid-belly and flanks are a dark, olive-green colour 
(Figure 1.4), with adults from lIe aux Gdres being 
slighdy duller, with suggestion of more yellow on the 
dorsal feathering. The shafts and central portions of 
the back, scapular and tertial feathers are dark, giving 
the back a streaked appearance. The upper flanks and 
lower belly are grey-brown with fine, white barring, as 
are the underwing coverts. Flight feathers are dull 
grey-brown. Undertail coverts are white (Figure 1.5). 
The iris is dark brown. The bill is long and slender, 
tapering to a sharp point. It is black from tip to near 
the base, where it has a variably pink or red colour. 
The colour extends about a third of the length of the 

4 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Chapter 1 

bill, but is restricted to the lower half of the upper 
mandible. Legs are dark brown. 

Juvenile plumage resembles that of adults 
but is very much duller, lacking the strong contrast 
in upper and lower body coloration (Figure 1.6). 
The upperparts, belly and flanks are dull olive
brown. The back is streaked with black as in adults. 
The olive-brown also extends patchily onto the 
neck and crown. The face, nape, neck, lower throat, 
breast and belly are mostly grey-brown, with a pale 
pink-brown wash on the throat and breast. The 
belly lacks the white barring of adults. The throat 
patch is smaller, poody defined and flecked with the 
pale pink-brown colour of the throat and breast, 
giving it a dull appearance. The iris is pale green
brown but gradually changes to the dark brown of 
adults. The bill is black and the pinkish-re.d colour 
(present in adults) is considerably less obvious. 
Juvenrtes undergo a complete moult in their first 
year, achieving adult plumage regardless of whether 
they are paired or not. I have no details of this 
moult, excepting that as no juvenile birds were seen 
in August, I assume that they moult into adult 
plumage between May and July in their first year. 

Newly hatched chicks are thickly covered 
in black down, and all bare parts are also black 
(Figure 1.7), except for the white egg-tooth, which 
is lost after about a week. When parents give a 
danger signal (the "mpclick" call of Hl!lXley & 
Wilkinson (1977» to downy chicks, the chicks 
immediately run to the nearest dark place, such as 
under the aerial roots of a Pandanus bush or a deep 
solution hole. It is extremely difficult to see black, 
downy chicks that are concealed in this way. Similar 
behaviour has been observed in other rallids and 
precocial species only distantly related to rallids, e.g. 
African Black Oystercatcher Haematopus moquini and 
Black-naped Terns Stmra SlImatrana (Baker & 
Hockey 1984, Taylor & van Perlo 1998, pers. obs). 
The precise timing of the emergence of juvenile 
feathers is not known. However, primary feathers 
begin to emerge from their sheaths at about two 
weeks and at three weeks juvenile contour feathers 
are present, often with a stripy appearance from the 
black down extending from the face down the sides 
of the throat. 

Range reduction tifDryolimnas 
The rallid genus Dryo/imnas is endemic to the 
tropical western Indian Ocean islands (Benson 
1967, Taylor and van Perlo 1998). Representatives 
occurred on the Aldabra Group, as well as on 
Madagascar, Reunion and Mauritius (Rand 1936, 
Rountree et aL 1952, Benson 1967, Cowles 1987, 
Mourer-Chauvire et aL 1999). D. augllJti from 
Reunion is extinct. The White-throated Rail D. 
CIIvieri Cllvieri is locally extinct on Mauritius but is 
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common on Madagascar (and is able to fly) (Cowles 
1987, Taylor & van Perlo 1998, Sinclair & Langrand 
1998). The flightless subspecies D. c. abbotti became 
extinct on Astove, Cosmoledo and Assumption 
between 1905 and 1937 (Nicoll 1906, Vesey
FitzGerald 1940). The Aldabra Rail D. c. aJdabranlls is 
the only surviving flightless representative of the 
genus and is endemic to Aldabra (Benson 1967, 
Appendix 2). 

Box 1.1. Chniji«Ri411 and 1axo1lDII!J of lIN Aidabra &il 
This classification follows Sibly & Ahlquist (1990). 
Details of the type specimen and taxonomic notes are 
taken from Taylor & van Perlo (1998). 
Class: Aves 

Order: Guiformes 
Suborder: R.alli 

Superfamily: Ralloidea 
Family: R.allidea 

Genus: DtyolimlltlS 
Species: t:II1Iim 

Subspecies: aldalmmNl (Ridgway 1894) 
Holotype: Rallru t:II1Iim Pucheran. 1845, (Mauritius). 
Synonyms: RaIINJ/ &l4JJiomis l/lianu,' Dryolimnas 
altJalmmtu; RJnwtilu altJabraIlllS,' 'RaIINs/ Calamodromas 
btmitri,' CanimllNs leioloides/ RIt1ini 
Alternative names: White-throated Rail, Aldabra 
White-throated Rail; Tyol1li!Jo (SeycheDois Creole) 

Historical records of the distribution of the 
Aldabra Rail are equivocal. There remains some 
doubt as to whether they ever inhabited the largest of 
the islands, Grande Terre (Ridgway 1895, Gaymer 
1967, Collar 1993). Abbott (in Ridgway 1895) found 
them to be common throughout the atoll with the 
exception of Grande Terre, explaining their absence 
there in 1892 as being due to feral Cats (" ... excepting 
Grande Terre, where it has been exterminated by the 
cats, which run wild there."). The first documented 
introduction of Cats to Aldabra was in 1890. Huxley 
(1982) questioned whether this could have led to local 
extinction of the Rail by 1892 (Ridgway 1895). 
However, the presence of Cats on Grande Terre from 
prior, unrecorded introductions cannot be ruled out. 
Indeed, without invoking predation by Cats, the 
absence of Aldbra Rails from Grande Terre is 
anomalous. Grande Terre makes up around 80% of 
Aldabra's land area, and its vegetation is suitable for 
Aldabra Rails. That this genus successfully colonised 
Mauritius, Reunion and all the islands of the Aldabra 
Group including all the islands and several islets on 
Aldabra Atoll except Grande Terre, is highly unlikely. 

There are considerable morphological 
differences between birds on lie aux Cedres and those 
on either Malabar or Polymnie, strongly suggesting 
that they were not translocated in historical times 
(contra Huxley 1982). It is quite plausible that they are 
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a relict population, separated from Grande Terre 
when the lagoon filled. If, on the other hand, lIe 
aux Cedres was colonised by Rails, colonists would 
most likely have originated from Grande Terre. 
The next closest source is Malabar, which is over 
two kilometres distant. Aldabra Rails are incapable 
of flight (Appendix 2) and are reluctant swimmers 
(Huxley 1982, pers. obs.). In crossing the lagoon 
from Malabar, they would have had to overcome 
strong currents and abundant sharks and predatory 
fish, and have done so in sufficient numbers to 
establish a persistent population on a small island. 
By contrast, Rails colonising from Grande Terre 
would only have had to cross a few tens of metres 
of relatively cahn, shallow water, with several islets 
and rocks exposed at low tide to se.rve as staging
posts. TIlls suggests that the lIe aux Cedres 
population represents the closest living 
representative of an undescribed and extinct 
Grande Terre form of the Aldabra Rail 

Huxley (1982) suggested that historical 
records of Aldabra Rails on Picard refer to birds 
translocated by Seychellois labourers. TIlls is 
unsubstantiated, and apparently contradicts the 
more plausible interpretation of Abbott (in Ridgway 
1895), who was the first person to document the 
distribution of the Rail on Aldabra. Abbott states 
that Rails are "very common on all the islets of the 
Aldabra group, abounding on even the smallest, 
which do not contain more than half an acre ... " 
(Ridgway 1895, p 528). Furthermore, a sub-fossil 
portion of a metatarsal bone typical of Dryolimnas 
from Picard shows that they occurred there 
between 100 and 15 ka B.P (Harrison & Walker 
1978, Taylor et al. 1979). These lines of evidence 
strongly suggest that Rails were naturally ubiquitous 
on Aldabra before the arrival of humans and the 
introduction of Cats. I conclude that Aldabra Rails 
occurred naturally on Picard. Their subsequent 
extermination there is most likdy the result of 
predation by both humans and Cats. 

The world range of the Aldabra Rail 
before this project began was confined to Polymnie, 
Malabar and lIe aux Cedres (Huxley 1982, Collar 
1993, Taylor & von Perlo 1998). The only reliable 
estimate of the populations was made in 1974, when 
Malabar was estimated to support ca 8000, Polymnie 
ca 270 and lIe aux cedres ca 80 Rails (Huxley 1982, 
Collar 1993, 'but see Chapter 4). Survey methods 
comparable to those that produced these estimates 
reveal no substantial changes in any of the 
populations since 1974 (Ham bIer et al. 1993, 
Chapter 4). 

The "Picard rail" 
During the 1990s a single Aldabra Rail was present 
around the station on Picard. How it came to be 
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there is not documented. What follows is a 
description pieced together from several personal 
communications, often of quite divergent opinion. It 
seems that around 1992, Tony Morel, incumbent 
warden on Aldabra, captured at least one but possibly 
a pair of Rails on Malabar and released them on 
Picard. Whatever the reason, their release on Picard 
was unauthorised, unsupervised and undocumented. 
At some stage one of the two birds died, from 
unknown causes. I captured the surviving bird on 18 
October 1999, placed a metal and an alpha
numerically coded plastic band on it and released it on 
the "Inland Coccid Transect" at Middle Camp, on 3 
November 1999. It was retrapped near the point of 
release in May 2001. 

REINTRODUCTION 
The regional range-contraction experienced by the 
Rail, from all the islands in the Aldabra Group and 
probably all those of Aldabra Atoll, to two islands and 
one islet on Aldabra Atoll, has been cause for concern 
for some time (Collar 1993, Hambler et al. 1993, 
Skerret 1999, Taylor & von Perlo 1998). Whereas the 
remaining populations are numerically healthy, their 
limited distribution leaves them vulnerable to 
catastrophic events, both extrinsic (e.g. cyclones) and 
intrinsic (e.g. disease). Because feral Cats still survive 
on Grande Terre (pers. obs.) the possibility exists that 
they could establish themselves on Malabar. They 
have succeeded in dispersing to Malabar at least once 
(Huxley 1982) but never became established. Should 
Cats become established on Malabar they would 
ahnost certainly cause the demise of the largest extant 
population of Aldabra Rails (Hambler ct al. 1993, 
Chapter 4). Calls have been made to establish captive 
breeding populations of the Rails and to investigate 
reintroducing then to rehabilitated parts of their 
former range (e.g. Hambler et al. 1993, Taylor & von 
Perlo 1998). 

The Aldabra Management Plan (Beaver & 
Gerlach 1998) established a zoning policy for the atoll 
that specifically restricts unaccompanied shore visits 
by tourists to Picard. In practice, however, demand 
from visitors to see "the last fligh tless bird of the 
Indian Ocean islands" places pressure on tour 
operators and island wardens to allow access to 
Malabar (pers. obs.). This led to calls from members 
of the board of SIF for Rails to be reintroduced to 
Picard, essentially to curtail visits to areas of the atoll 
zoned off-limits to tourists (L. Chong Seng, in litt.) . 

Cats, the most probable cause of extinction 
of Rails from Picard, are no longer found there (L. 
Chong Seng in litt., M. Bergeson in lilt., pers. obs.). 
There is apparently no other factor rendering Picard 
unsuitable for the establishment of a new Aldabra Rail 
population (Chapter 2) - the survival of the "Picard 
rail" providing further evidence of the island's 
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suitability for Rails. It was decided that Picard 
represents the most suitable habit presently available 
for re-establishing a population of Aldabra Rails. 

Given the above, the guidelines set out by 
the World Conservation Union for reintroductions 
(Appendix 2) were met and sound conservation and 
scientific rationales existed for undertaking a 
reintroduction. SIF approached Prof. Phil Hockey 
to conduct a feasibility study with a view to 
undertaking a reintroduction of Rails to Picard 
(Chong-Seng in litt.). We decided that a limited, 
experimental reintroduction would not endanger 
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existing populations and would best reveal the 
potential to establish a viable population on Picard 
(Hockey & Wanless in litt. to L. Chong-Seng). 
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Chapter 2 Reintroduction to Picard 

The "soft release" reintroduction of the Aldabra Rail 

Dryolimnas cuvieri aldabranus to Picard Island 

INTRODUCfION 
The Aldabra Rail Dryolimnas C1Ivieri aldabranus has 
experienced substantial range-contraction in the 
19th and 20 th Centuries, as a result of human 
activities (Chapter 1). Most authorities agree that 
Domestic Cats Felis calus are responsible for the 
absence of Aldabra Rails on Picard and Grande 
Terre (Hambler el al. 1993, Chapter 1). Domestic 
Cats are no longer on the former but are still 
present on the latter. According to World 
Conservation Union (IUCN) criteria, this range
contraction qualified the Aldabra Rail for 
reintroduction (Appendix 3). 

Reintroduction (often referred to the 
wider literature under the banner of 
"translocation") is increasingly used as a tool in 
conservation (Griffith el a1.1989, Bright & Morris 
1994, Cade & Temple 1994, Wolf el a1.1996, 1998, 
Maxwell & Jamieson 1997, Pierre 1999, 
Engelhardt elol. 2000, Letty el 01. 2000, Osterman 
el al. 2001). The mCN has published a set of 
guidelines for moving (translocating, 
reintroducing, etc) animals (Appendix 3). These 
procedures were closely followed before and 
during the reintroduction described below. 

I follow the mCN definition of 
reintroduction, which is defined' as an "attempt to 
establish a species in an area which was once part 
of its historical range, but from which it has been 
extirpated or become extinct" (Appendix 3). The 
same source defines translocation, a term widely 
used with reference to moving populations of 
wild animals, as the "deliberate and mediated 
movement of wild individuals or populations 
from one part of their range to another". These 
definitions are confusing, as they are not 
necessarily mutually exclusive. The latter does 
not explicitly state that movement is within a 
species C1Imnl range. The former definition 
describes the situation of the Aldabra Rails, if one 
accepts that Picard represents a discrete part of 
their range, from which they became extinct 
(Chapter 1). The latter definition, although 
frequently used as an over-arching term for 
moving animals in wider literature (e.g. Griffith el 
01. 1989, Wolf el 01. 1996, Letty elol. 2000), is not 
applicable to this study. 

Three areas of concern were identified 0 

priori as possible problems that could affect the 
successful reintroduction of Aldabra Rails to 
Picard. First, the presence of Cats, or continued 

human predation, both responsible for local 
extinction on Picard (Chapter 1). Second, major 
differences in habitat type or leaf-litter and soil 
invertebrate conununities between Picard and 
Malabar, resulting in local conditions to which 
Aldabra Rails from Malabar were not adapted. 
Third, niche expansion by other species on Picard 
in the absence of Aldabra Rails, resulting in 
competition. I qualitatively assessed the likelihood 
of various factors negatively impacting the 
reintroduction using literature reviews (including 
unpublished data from monitoring efforts, housed 
in the Aldabra Library), discussions with long-term 
staff and associates of Aldabra and personal 
observations of conditions on Picard. 

The literature reviewed (summarised in 
Stoddart 1979) suggests that Domestic Cats have 
probably never been independent of humans on 
Picard, unlike on Grande Terre. Cats closely 
associate with turtle-nesting beaches on the latter 
(turtle monitoring data, Aldabra library). In recent 
times no Cats have been reported from the turtle
nesting beaches or anywhere else on Picard 
(Chapter 1). I assumed that Picard was free of Cats 
and thus suitable for Rail reintroductions in this 
respect (Chapter 1). The staff compliment on 
Aldabra is currently at a minimum compared with 
levels when Aldabra was exploited on commercial 
lease (Stoddart 1979). Rangers, managers and 
support staff for the research station are now the 
only residents (typically 12-15 individuals at any 
given time). I considered the likelihood of and 
potential for human predation of the reintroduced 
Rails negligible. 

A desktop study of ecological/ environ
mental conditions on Picard and Malabar revealed 
essentially no differences. Their geographic 
proximity and positions have ensured that their 
geology and local climates (which can differ 
substantially across the 34 km length of Aldabra) are 
very similar (Stoddart 1983). There are no major 
differences in vegetation cover, with the exception 
of the western end of Malabar being more densely 
vegetated. Gibson & Phillipson (1983) found that 
Picard had the highest plant species-richness of any 
island on the atoll. Newberry & Hill (1981) were 
unable to detect any classifiable differences in the 
predominant "mixed scrub" vegetation of the whole 
atoll. Further, Spaull (1979) found no intra-habitat 
structure to the distribution of terrestrial 
invertebrates across Aldabra. The impact of human 
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settlement on Picard is confined to a small area 
aroWld the research station, and the vast 
proportion of Picard's environment is essentially 
pristine (Gibson & Phillipson 1983, pers. obs.). 

Aldabra Rails are generalist groWld
foragers, with a very inquisitive nature that 
promotes an eclectic diet (penny & Diamond 
1971, Appendix 1). The majority of their foraging 
time is spent searching through leaf-litter, 
although the relative importance that larger, more 
occasional food sources such as reptiles, crabs, 
eggs, etc. contribute to their diet is Wlknown 
(Appendix 2). The Aldabra Rail's niche may 
overlap to a limited extent with other Aldabran 
species that prey predominantly on invertebrates, 
most notably the Madagascar Coucal Centro pus 
tou/ou insularis (predominantly arboreal) and the 
Sacred Ibis Threskiorins aethiopica abbotti 
(predominantly intertidal) (Frith 1977). However, 
numbers and behaviour of both species suggested 
that neither had expanded its niche in the absence 
of Aldabra Rails on Picard (Benson & Penny 
1971, pefs. obs.). 

Black (or Ship) Rats Rottus rat/us are 
common all over Aldabra. There are several 
accoWlts of Aldabra Rails interacting with Black 
Rats (e.g. Frith 1977), all of which ended with 
Rails successfully defending nests or food against 
Rats. Aldabra Rails in captivity on Aldabra even 
killed an adult Black Rat that entered their 
enclosure (Wanless in press). Aldabra Rails have 
persisted on Malabar, Polymnie and he aux 
Cedres in the presence of high Rat densities. I 
therefore assumed that the Rats on Picard would 
have no impact on reintroduced Rails. 

Thus, Picard had no Domestic Cats, no 
significant, human-mediated changes to the 
environment and no human exploitation of 
Aldabra Rails. It also had no other apparent 
biological/ ecological 0 bs tacles to a successful 
reintroduction. Hence it was assumed to be as 
well-suited to Aldabra Rails as it was when they 
were abundant there (Abbott, 1893). The pre
conditions set out by mCN (Appendix 3) had 
been met, and heeding calls for conservation 
action to be taken (e.g. Hambler et a/ 1993), I 
Wldertook a limited reintroduction of Aldabra 
Rails to Picard in 1999. 

METHODS 
The reintroduction was designed as a "soft 
release" (iensu Bright and Morris 1994, Snyder et 
al. 1994, Letty et af. 2000). In general, a soft 
release requires that animals are housed in 
"acclimatisation enclosures" after capture. The 
enclosures should be in or near good quality 
habitat. Captivity should continue at least Wltil 
animals can regain lost condition. It may be 
desirable to release animals only when they have 

Reintroduction to Picard 

gained energetic reserves sufficient to see them 
through a reasonable period after release and before 
self-sufficiency. At release, the doors to cages are 
left open for individuals to leave at will. Any 
individuals that remain in or near the cages are fed, 
while efforts are made to wean them off 
supplementary food. In contrast, a hard release 
requires that animals are simply captured, 
transported to their new environment and released, 
without any acclimatisation, supplementary feeding 
or other measures to mitigate the impact of the 
move. 

To ensure that no mixing of (possibly) 
distinct genetic stocks occurred, Aldabra Rails were 
taken only from Malabar. A second reason for this 
decision was that Malabar is host to an order of 
magnitude more Rails than Polymnie, and two 
orders more than he aux Cedres (Huxley 1982, 
Collar 1993, Chapter 4). I considered that moving 
20 birds in a trial reintroduction would have no 
measurable effect on the Malabar population 
(estimated at 3500 pairs - Chapter 4) . However, 
should a second or supplementary reintroduction be 
needed, this consideration takes on greater 
significance (but see Chapter 4) . Without a priori 
knowledge of population structure or heterogeneity 
(Chapter 4), I attempted to ensure a broad 
representation of the Malabar population's genetic 
variability in the Picard birds by taking half from the 
extreme eastern end and half from the extreme 
western end of the island. 

Trapping 
Aldabra Rails were located along four existing paths 
(two at each locale) at the eastern (Middle 
Camp/Passe Houareau) and western (Gionnet) 
ends of Malabar ("Coastal" and "Inland" transects 
at Gionnet and "Inland Coccid" and "Inland 
Traverse" transects at Middle Camp). To locate 
birds, taped recordings of the Aldabra Rails' 
territorial-defence/pair-bonding calls were played 
on a Sony TCM 40DV cassette recorder (Huxley & 
Wilkinson 1977). 

The traps used to catch rails (Figure 2.1) 
consisted of a steel frame 70 cm x 30 cm x 30 cm, 
covered with black, nylon, 10%-shade netting 
(ALLNET® "Hailguard"). The trap door was 
slightly longer and narrower than the entrance and 
was hinged at the top. I fOWld that a hand-held 
trap-line, consisting of a length of fine-gauge nylon 
twine tied to the base of the trap-door and threaded 
through the roof of the trap, was the most reliable 
release mechanism. 

A length of nylon twine (bait-line) was tied 
to bait, either Rock Crab Grapsus sp. or Mangrove 
Crab Cardisoma sp.. The carapace was removed to 
provide Rails with easy access to soft, edible parts of 
the crab. The other end of the bait-line was 
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Chapter 2 

threaded through the rear of the trap, so that the 
bait could be pulled deep inside the trap. 

/ 
Cnbblil 

Tropine 

Blilline 

Figure 2.1. Trap used to catch rails on Aldabra. 
Solid black area represents the hinged, closed 
trap-door. 

When an Aldabra Rail was located, the trap was 
placed on relatively flat ground and the crab and 
bait-line tossed towards it; this invariably elicited 
an immediate and positive response from nalve 
birds, which would run to investigate the bait. 
The person trapping stood two to three metres 
behind the trap and used the bait-line to lure birds 
into the trap. This was achieved by slowly 
drawing the bait into the back of the trap while 
allowing Rails to pull tidbits from the crab. As 
soon as a bird entered the trap far enough that the 
door would not strike it when dropped, the trap
line was released. The trap-door would swing 
closed, capturing the bird. Because the length of 
the trap-door was greater than the height of the 
trap, when released it came to rest flush with the 
sides and at an angle (Figure 2.1) and thus could 
not be pushed open from the inside 

The breeding season on Aldabra is fairly 
tightly constrained for most landbirds, including 
the Aldabra Rail (Benson & Penny 1971). 
Typically, the wet monsoon, which defines the 
breeding season, begins in late November 
(Farrow 1971, Stoddard 1971b). Aldabra Rails 
were captured in October, before the breeding 
season began. The timing was deliberate, as pair
bonding and its concomitant vocalisations were 
considerably more obvious in October than 
earlier in the year. The methods employed to 
attract Aldabra Rails usually resulted in two birds 
arnving. If no aggressive interactions were 
observed it was assumed they were a territory
holding pair and both were trapped. 

Handling 
Once trapped, birds were immediately weighed 
using a 500 g Salter spring balance, standard 
measurements were taken and blood was 
collected for genetic analyses (Chapter 4). Blood 
was collected by wiping the underwing with 
alcohol and removing a few underwing coverts to 

Reintroduction to Picard 

expose the brachial vein, which was then punctured 
with a gauge 27 needle. Blood was drawn into a 
heparinised capillary tube that was emptied into a 
screw-cap Eppendorf tube sealed with a rubber 0-

ring and primed with the tissue-buffer Ethylene 
diametritetraacetic acid (EDTA) . Birds were 
banded with 7.5 mm metal SAFRING bands on the 
right tarsus and plastic bands engraved with highly 
visible alpha-numeric codes on the left tarsus 
(Appendix 4) . Two colour schemes were used for 
adults, with black lettering on yellow reserved for 
birds to be taken to Picard. 

Birds were carried in thin cotton bags 
from the field to camp. Pairs of birds were kept in 
plastic crates approximately 75 em x 40 em x 45 em. 
Birds trapped at Gionnet were transported daily to 
Picard Island. The 3 m tidal range and the ca 30 km 
transfer distance made it impossible for this to be 
done for birds captured at Middle Camp (Farrow & 
Brander, 1971). Middle Camp birds were 
transported to Picard only when all five pairs had 
been trapped (three days) . 

Captivity 
Five 30 m2 aviaries were constructed to house pairs 
of Aldabra Rails. They were provided with fresh 
and sea water and a loose pile of palm fronds for 
shelter. Captive birds were fed morning and 
evening with a variety of food, including cooked 
rice, canned tuna, scrambled egg, cooked and raw 
fish and fresh crab. The most frequently used food, 
which also seemed to be preferred by all the captive 
Rails, was fresh crab (Crapsus sp. and Cardisoma sp.) . 
Uneaten food was removed after 24 hours, and 
water was replaced every second or third day. 

Aldabra Rails could not be weighed every 
second day, as had been planned, as it was apparent 
that regular handling would be unduly stressful to 
them. They were recaptured and weighed at 
irregular intervals. They were held in captivity until 
they became habituated to being fed, were eating 
regularly and appeared to be in good health. Weight
changes over time were expressed as percentage 
deviation from weight at capture (Figure 2.2). A 
smoothing curve (least-squares distance-weighted 
regression) was fitted to the data using 
STATISTICA®, to draw attention to the initial 
decrease and subsequent increase in weight (Statsoft 
2000). 

ReIeCl.fe 
On the day of release, food was brought to the 
enclosures, but the doors were left open for the 
birds to leave at will. Any individuals that remained 
in or around the enclosures after release were fed, 
but gradually weaned of supplementary food. 
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INTRODUCTION 
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Chapter 3 

Dispmal and temtonality 
The release site on Picard was on the boundary 
between dense mixed-scrub (to the south and 
east) and open mixed-scrub (to the north and 
west), including the northern end of the research 
station and mixed Casuarina/Coconut groves. 
Reintroduced birds dispersed over a relatively 
small area to the south and east of their 
enclosures. Pairs began to form and establish 
territories within days or weeks after release. 
Fortuitously, all eight possible pairs (see Chapter 
2) established territories in the vicinity of their 
release site, in an area of roughly 1 km2, and 
within earshot of the two paths in the area. 
Territory sizes in dense mixed-scrub on Picard 
were markedly larger than in the same habitat on 
Malabar (ca 3-4 ha versus ca 0.7 ha respectively). 

In 1999/2000, two pairs CiA 7 & YA8 
and Y20 & Y21) established new territories when 
breeding, moving their core territory from 
moderately dense mixed-scrub interspersed with 
Casuarina, into very dense mixed-scrub and dense 
Pemphis scrub. Both moves caused other pairs to 
shift their territories in response (Figures 3.1 a and 
3.1b). Two pairs CiA1 & YAS and Y18 & Y19) 
increased their foraging range during the chick
rearing stage. In each case this shift was into 
unoccupied areas of dense mixed-scrub that 
contained extensive tracts of Pemphis scrub. All 
pairs except Y13 & Y17 showed a strong 
preference for Pemphis scrub when foraging with 
chicks. Y13 & Y17 established the largest 
territory in the least dense habitat of any pair, and 
it contained no substantial Pemphis stands. 
Nevertheless, the habitat was still classified as 
dense mixed-scrub. 

Both Picard and Malabar pairs showed 
high territory fidelity across years. Only one of 
eight pairs CiA4 & Y12, Figure 3.1b) is believed 
to have shifted territory on Picard in 2000/2001. 
They could not be found in the 2000/2001 season 
(absent from Figure 3.1c). Similarly, one pair on 
Malabar could not be located in 2000/2001, out 
of six pairs where both members were banded. 
With one exception, new pairs on Picard (one 
previously unpaired, reintroduced female and 
seven offspring from the 1999/2000 season) 
established territories in unoccupied areas 
adjacent to existing territories in 2000/2001 
(Figures 3.1b and 3.1c). The exception was B49 
& BS8, whose territory overlapped with part of 
that of an established pair's CiA1 & YAS). I 
witnessed frequent territorial disputes in a 
particular area, which seemed to mark the 
boundary or buffer zone between territories. 
There was not always a clear winner in these 
disputes, although YA1 & YAS were not seen 
beyond the new boundary. Without exception, 
new territories were established in very dense 
mixed-scrub with substantial tracts of Pemphis. 

Responses to reintroduction 

Post-release survival 
Aldabra Rails were released before the start of the 
breeding season in 1999, weighing the same or more 
than they did at capture (Chapter 2) . There was a 
100% post-release survival at the end of the 
1999/2000 season and at least 9S% survival ill 

December 2000, with no confirmed mortalities. 

Bauln Ldlinc Palh 

3.1(a). November 1999 

3.1(b) . February 2000 

3.1 (c) . February 2001 

Figure 3.1. Territories of Aldabra Rails on Picard in 
(a) November 1999, (b) February 2000 and (c) 
February 2001. Territories are not drawn to scale 
and represent estimates of relative position, relative 
size and approximate shape. The solid black areas 
are open, unvegetated areas that Aldabra Rails never 
utilise. R1 and R2 are the approximate positions of 
the enclosures from which birds were released. The 
edge is the boundary between natural vegetation 
and the lawns or plantations around the research 
station. 

Mate fidelity 
An erroneous sexing skewed the sex ratio of the 
reintroduced birds 10:8 in favour of females 
(Chapter 2). This may have contributed to the 
number of "divorces" that occurred after release. 
Equally, although the other males and females were 
correcdy sexed, they may not have been pair
bonded prior to capture. Of the eight reintroduced 
"pairs", four remained paired and four divorced and 
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formed pairs with new partners. Birds were 
released in two stages and were handled and 
housed slightly differently (Chapter 2), but this 
did not affect the divorce rate: two pairs from 
each group remained paired and two divorced. 
Within nine days of release, a new pairing rr A 1 
with Y AS) was discovered. Other pairs were 
discovered before then but were birds, originally 
caught together, that had remained together. 
Thus the courtship period remains unknown, but 
can be less than nine days. 

None of the three potential divorces in 
2000/2001 could be confirmed. 011 Picard, seven 
of the eight pairs from 1999/2000 were 
confirmed to have remained intact, as were four 
of six banded pairs on Malabar. Two of the three 
presUlIled divorces in 2000/2001 are just as likely 
to have moved from the area, as opposed to 
divorced. One member of the third pair was not 
retrapped in 2000/2001, the other member had 
paired with a banded floater. I thus have no 
evidence of any natural divorce. Even if these 
Wlcertain pairs are treated as divorces, Aldabra 
Rails showed a minimum of 80 % annual mate 
fidelity (n = 14 pairs), and possibly pair for life. 
TIlls result contrasts with the relatively high rate 
of divorce aroWld the time of release. Aldabra 
Rails in general seem to show relatively high mate 
fidelity, and this trait was not disrupted after 
release (Appendix 1). 

&productive behaviour 
Aldabra Rails Wldergo a post-breeding moult. 
Floaters and Wlsuccessful breeders begin primary 
moult early in the breeding season, whereas moult 
commences after yOWlg have left the natal 
territory in the case of successful breeders (data 
not presented). No monitored pairs deviated 
from this pattern in 1999/2000, including the 
seven monitored pairs on Picard. An eighth pair 
rrA2 & YA3) was only fOWld on Picard at the 
end of the season. They had just started primary 
moult, and I thus assumed that they had bred 
successfully. 

Eight of the 18 reintroduced birds were 
male (ergo eight pairs). This sex-ratio skew was 
exacerbated by the production of nine female and 
four male chicks in 1999/2000. This limited the 
number of pairs in 2000/2001 to 12, of which 11 
were closely monitored (fables 3.1 & 3.2), 
including three pairings of first-year birds and a 
reintroduced female with a first-year male. 
Fourteen chicks were reared in the first round of 
nesting. Six pairs are known to have laid second 
clutches and another six chicks were probably 
reared. At least two pairs attempted third 
clutches, though both failed (G. Esparon, in litt.). 
No Malabar pairs are known to have attempted 
multiple broods in this study. In a three-year 
study, Huxley (1982) reported two pairs raising 
second broods (sample sizes not given). Total 
chick production on Picard in 2000/2001 was at 

Responses to reintroduction 

least 20. Given that at least two pairs were not 
monitored (fable 3.2), I consider the estimate of 33 
chicks produced in the two seasons on Picard to be 
conservative. Assuming that the six birds not seen 
in the second season were alive but not within 
detectable range, the minimum number of Aldabra 
Rails on Picard at the end of breeding in 2001 was 
51, an increase of 283% in 18 months. The number 
of pairs attempting to breed on Picard in the third 
season after reintroduction is expected to be in the 
region of 20, with excellent prospects for continued, 
exponential population growth in the medium term 
(Chapter 4). 

Mean chick production on Malabar was 
lower in 1999/2000 than in 2000/2001 (0.3 vs 0.89 
chicks/pair, Table 3.2), however small sample sizes, 
pseudo-replication and non-independence of 
samples make it impossible to assess the 
significance of this difference. By contrast, the 
reintroduced birds produced an estimated 1.8-2.0 
chicks per pair in both seasons. The marginally 
lower mean chick production in 2000/2001 results 
mostly from inexperienced first-year pairs' attempts 
to breed; three out of four attempts failed (including 
one second clutch). Combining data from both 
seasons, Picard pairs had mean chick production 
three times higher than Malabar pairs (U = 67.5, P 
= 0.001). 

Juvenile mrviva/, recruitment and chick production 
Thirteen juvenile birds from 1999/2000 were 
banded on Picard, of which nine were retrapped in 
2000/2001 (Appendix 4). Survival from 
independence to 12 months old was thus at least 
70%. Seven one-year-old birds formed pairs and 
attempted to breed in 2000/2001; the remainder 
(six individuals) were all females, which could not 
have paired. It is likely that the four juveniles not 
retrapped were alive but had moved beyond the 
detectable range covered by the existing path 
network. Unpaired birds are known to range very 
widely (Appendix 1) and they were most probably 
wandering aroWld Picard in search of (non-existent) 
mates, making the likelihood of retrapping them 
very low. 
Two pairings of one-year-olds failed (fable 3.1). 
B50 & B60s attempt failed at the egg stage. The 
nest of B49 & B58 was never fOWld, but they 
hatched two chicks. Their breeding ended in failure 
when both chicks went missing while still quite 
small. A third pairing of one-year-olds, B59 & B62, 
successfully raised three chicks in their first 
breeding attempt. For all clutches where size was 
known, this was the only one to have experienced 
no mortality between laying and rearing to 
independence. Their second clutch, however, failed 
at the egg stage. The seventh one-year-old to breed, 
B63, had paired with a previously Wlpaired female 
rr A6). They reared a single chick in their first 
brood and from their behaviour I suspect that they 
laid a second clutch, although this was never fOWld. 
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Table 3.1. Two seasons of reproductive data of Aldabra Rails on Picard. Chicks are listed on the same row as their 
parents; chicks not alongside pairs are of unknown parentage. Clutch sizes in parentheses indicate minimum 
estimates based on known numbers of chicks hatched (but not necessarily reared to independence). Dashes 
indicate missing data. 

1999/2000 season 2000/2001 season 
Known First Chicks Known pairs First Chicks fledged Second Chicks fledged 
I!airs clutch fledged clutch Clutch 

YAI &YAS (2) BSO & BSI YAI& YAS 4 B64 & B6S 4 B79, B80 & B81 
YA2& YA3 YA2&YA3 (1 ) I b 4 Id 

YA4 & Y12 (3) YA4&Y12 
YA7&YA8 (1) BS3 YA7&YA8 4 B77 4 0 
YA9 & YlO (2) l' YA9 & YlO 3 B67 & B70 2 Id 

Y13 & Y17 (1 ) BS7 Y13 & Y17 3 B74 & B7S 
Y18 & Y19 3 BSS & BS6 Y18 & Y19 4 Ie 2 Id 

Y20& Y21 (1) BS2 Y20 & Y21 4 B76 
B49 YA6/B63 (1 ) I b 

BS8 BSO/B60 2 0 
BS9 B49/BS8 (2) 0 
B60 BS9/B62 3 B71, B72 & B73 2 0 
B62 B78 
B63 

Total 8 pairs 13 eggs 13 chicks 12 pairs 31 eggs 14 chicks 18 eggs 6 chicks 

• Chick left natal territory before capture, and is probably one ofB49 - B63 
b Chicks left natal territory before capture; either could be B78 
e Not banded as its leg was broken (unknown cause) before capture 
d Chicks were too young to band, but probably reached independence (Appendix 1) 

Table 3.2. The number of Aldabra Rails monitored on Picard and Malabar islands and their chick production in the 
first two breeding seasons after reintroduction to Picard. 

1999/2000 season 2000/2001 season 
Monitored Chicks Mean chick Monitored Chicks Mean chick 

Island 
I!airs I!roduced I!roduction/I!air I!airs I!roduced I!roduction/ I!air 

Picard 7 13 1.86 
Malabar 10 3 0.3 

DISCUSSION 
Ideal despotic distribution (IDD) predicts that 
birds will occupy the best quality territories first 
(Fretwell & Lucas 1970, Brooke 1979, M0ller 
1982, Sutherland 1996). Spaull (1979) found that 
dense mixed-scrub vegetation had the highest 
density of litter and therefore the highest density 
of invertebrate fauna. This habitat should be the 
best quality foraging habitat. The Rails' post
release dispersal conformed broadly to theoretical 
predictions, as all pairs established territories in 
dense mixed-scrub. However, Y A 7 & YA8, Y20 
& Y21 and Y13 & Y17 showed a relatively trivial 
deviation from the IDD predictions at first, by 
establishing territories in less-dense habitat 
(although it was classified as dense mixed-scrub). 
The two former pairs then moved and established 
new territories in very dense habitat. Y13 & Y17 
appa~endy compensated for a lack of very dense 
scrub in their territory by exploiting a very large 

11 20 1.82 
9 8 0.89 

area. The pattern of dispersal (restricted to the 
vicinity of the release site) strongly suggests that 
pairs did not prospect widely before choosing 
territories, but chose the first good quality habitat 
that was not already occupied. The Rails were 
released into a novel environment and thus had no 
prior experience of the quality of available 
territories. Furthermore, being flighdess, they were 
handicapped in assessing territory quality over a 
large area. I interpret their territorial selection as 
being "good enough" rather than "the best 
possible". The pattern of establishment for the four 
new pairs in 2000/2001 is more in line with IDD 
predictions. Given that unpaired birds roam widely 
before establishing territories (Appendix 1), one
year-old birds are expected to have a good 
knowledge of where the best available habitat is. I 
predict that new pairs will continue to establish in 
dense mixed-scrub with abundant Pemphis. I further 
predict that they are unlikely to displace resident 
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pairs through aggressive interactions Wltil the 
Picard population approaches carrying capacity 
(Chapter 4). 

Territorial expansions on Picard during 
chick-rearing in 1999/2000 were all into areas of 
very dense, predominantly Pemphis scrub. The 
apparent preference for dense stands of Pemphis 
scrub during the chick rearing phase is 
Wlexpected in the light of Spauli's (1979) finding, 
that Pemphis scrub has a slightly lower invertebrate 
density than mixed dense scrub. This finding 
suggests that dense mixed-scrub and dense 
Pemphis scrub have different, possibly 
complimentary, values as foraging groWlds. 
Alternatively, because Pemphis scrub is invariably 
on heavily eroded, fretted and pitted champignon 
substrata, the physical nature of the substratum 
concentrates litter (and therefore food) into 
discrete pits, that can be systematically searched. 
Dense Pemphis scrub was heavily utilised by most 
pairs during chick rearing. Thus it may be easier 
for parents in Pemphis scrub to a) find food for 
chicks and b) teach chicks how to forage. A case 
in point is Y18 & Y19, who in both breeding 
seasons frequently skirted the borders of two 
other territories with their chicks (a demonstrably 
risky behaviour) and crossed open terrain (which 
they are generally very reluctant to do) to access 
an Wloccupied tract of Pemphis scrub (Figures 3.1a 
& 3.1b). This pair's original/core territory was in 
good quality mixed dense scrub, but had no dense 
Pemphis scrub. 

Aldabra Rails rarely reacted to taped 
vocalisations during the breeding season, 
although they will attack visible intruders 
(Chapter 4, Appendix 1). The former behaviour 
is asswned to be adaptive: by remaining 
inconspicuous, nests and chicks are hidden and 
protected from aggressive intruders. On several 
occasions, trespassing adults were seen to attack 
chicks in the chick:r notol territory. The primary 
reason for infanticide in Aldabra Rails is almost 
certainly to reduce potential competition; adult 
Aldabra Rails will achieve both direct and indirect 
fitness benefits from infanticide. Firstly, Kluiver 
(1966) showed that when a population is 
regulated by density-dependent factors, as is the 
case on Malabar (Chapter 4), adult survival is 
affected by juvenile survival. Higher juvenile 
survival means greater competition for limited 
resources and an increased likelihood of adult 
starvation. Secondly, juvenile survival is generally 
much lower than adult survival. By killing other 
pairs' offspring, Aldabra Rails are indirectly 
investing in the survival of both themselves and 
their offspring. 

I now describe more fully the seven 
predictive scenarios, presented in the 
Introduction, as they relate to this reintroduction. 
As they also represent objective criteria to assess 
the outcome of a reintroduction, I also define the 
outcome of this reintroduction. 

Responses to reintroduction 

Scenario 1: Aldabra Rails may not respond well to 
being trapped, handled or confined. Some may die 
before release, resulting in low survival in captivity. 
This could arise from the stresses inherent in being 
captured, or could arise from being kept in close 
confines for protracted periods. By implication, 
survivors would be released in poor condition and 
their post-release survival is also expected to be low 
(Letty et oL 2000). The dangers inherent to small 
fOWlder populations would be magnified, and the 
reintroduction is expected to fail (Frankham 1995). 
Scenario 2: The stress of being released into an 
Wlfamiliar environment, possibly combined with 
high physiological costs of being in captivity, could 
result in low post-release survival, poor 
reproductive success and a failed reintroduction 
(Letty et oL 2000). 
Scenario 3: Aldabra Rails may survive the 
reintroduction and adjust to the new environment. 
However, despite high adult survival, birds may 
have lost body condition before release or 
experience poor environmental conditions in the 
new habitat. The resultant proximal energetic 
constraints would prevent birds from attempting to 
breed or result in greatly reduced reproductive 
effort (Clout & Craig 1994, Armstrong & Ewen 
2001). Alternatively, hormonal imbalances arising 
from the reintroduction may temporarily change, 
reduce or eliminate reproductive behaviour. A 
further potentially complicating factor could be the 
Allee effect: even a relatively large nwnber of 
individuals being released on Picard may not be 
sufficient to overcome the Allee effect. Intensive 
monitoring in the mediwn-term is required to assess 
the causes of low survival or low reproductive 
success, and determine the feasibility of a full-scale 
reintroduction. 
Scenario 4: The same factors affecting Scenario 3 
might operate at reduced intensity, only partially or 
on a proportion of individuals. This would result in 
very low or zero fledging success. Should territories 
be established in sub-optimal habitat, parents may 
spend too much time foraging for themselves, 
compromising time available for incubating eggs, or 
brooding or provisioning chicks. This could affect 
hatching success, fledging success and chick quality 
through starvation or malnutrition, as well as 
increasing the probability of eggs or chick being 
depredated. Reintroducing more Rails, possibly 
with supplementary feeding, might assist in the 
establishment of a viable population by giving more 
individuals more time to adapt to local conditions. 
Scenario 5: Reintroduced birds breed successfully. 
The resultant high fledging success would not 
necessarily translate into good juvenile survival if 
juveniles failed to survive in marginal or sub
optimal habitats. Alternatively, low parental 
investment might produce poor quality offspring. 
These offspring are predicted to have reduced 
foraging skills, have lower body condition and 
energetic reserves, have poorer inter- and 
intraspecific competitive abilities for shared 
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resources and more be more prone to disease. 
Medium-term monitoring of juvenile survival and 
recruitment would be required to assess the 
viability of a population on Picard. 
Scenario 6: Any negative effects of 
reintroduction on individuals or the group would 
be temporary. Pairs would breed successfully, 
juvenile survival would be high and juveniles 
would recruit into the breeding population. The 
trial reintroduction would be a success, but low 
genetic heterogeneity or allelic diversity (relative 
to the source population) may require 
intervention on the form of a supplementary 
reintroduction. 
Scenario 7: The reintroduced birds would 
establish territories in ideal habitat, and there 
would be no confounding factors. The growing 
population would experience a higher 
reproductive success compared with the stable 
parent population, as the former experiences 
competitive release whereas the latter is regulated 
by density dependant factors . The trial 
reintroduction would be successful and no further 
action, besides low-intensity monitoring, would 
be required. 

The reintroduction conformed partially 
to Scenario 1 in that two birds died in captivity 
(through incorrect sexing, Chapter 2) . However, 
the relatively rapid pair-formation that occurred 
either during captivity or shortly after release 
meant that the effect of incorrect pair 
identification was minimal, and had no impact on 
the outcome of the reintroduction. Aldabra Rails 
are extremely inquisitive and the methods used to 
attract and capture them at the start of the 
reintroduction (Chapter 2) may have attracted 
floaters or birds from neighbouring territories. 
Aggressive responses by territorial birds towards 
intruders may be superseded by their interest in 
humans, the taped vocalisations or in other 
methods used to attract them. Thus field 
observations used to judge pairing, namely the 
absence of aggression between two birds in close 
proximity that appeared to have dimorphic 
characters associated with the two sexes, may 
have been unreliable. I cannot say \vith any 
confidence that any were actually paired before 
capture. 

Contrary to the predictions of Scenario 
2, the energetic costs of being held in captivity 
were outweighed by the benefits of being fed ad 
libitum, and birds were released in good body 
condition. Any costs arising from being in a 
novel environment were obviated by the 
acclimatisation period and the benefits of 
competitive release. Therefore the reintroduction 
did not conform to Scenario 2. 

The Allee effect, or the potential 
inability of the rails to find one another after 
release, was a source of concern before release. 
Had reintroduced birds failed to form pairs, the 
reintroduction would have conformed to Scenario 

Responses to reintroduction 

3. However, their loud, penetrating vocalisations, 
whether as duets or single songs, served to keep 
birds in auditory contact. Their flightlessness also 
limited their dispersal capabilities, and the observed 
dispersal pattern after release meant that pairs 
remained within vocal contact of at least one other 
pair. The fact that they were released directly into 
good quality habitat vitiated a need for them to 
range widely in search of good foraging areas 
(Griffith et a/. 1989, Black et a/. 1997, Wolf et a/. 
1996, Miller et a/. 1999, Ostermann et a/. 2001). 
These results both facilitated monitoring and 
ensured that the reintroduction did not conform to 
Scenario 3. 

Environmental conditions at release 
(especially habitat quality) have been shown to be a 
significant factor in determining the outcome of a 
reintroduction (Griffith et aJ. 1989, Black et aJ. 1997, 
Wolf et aJ. 1996, Miller et aJ. 1999, Ostermann et aJ. 
2001). Picard once supported a viable population of 
Aldabra Rails (Abbott 1893). From a habitat 
perspective it is virtually pristine, and thus is still 
well suited to Rails (Chapter 2). On a proximal 
scale, the habitat around the two release sites on 
Picard was ideal for Aldabra Rails, namely dense 
mixed-scrub. Aldabra Rails showed an unexpected 
predilection for dense Pemphis scrub, and there were 
also extensive tracts of this near the release sites. 
Thus the reintroduction was unlikely to fail due to a 
lack of good quality habitat. This ruled out the 
reintroduction conforming to Scenarios 4 or 5. 

Having excluded scenanos 1-5, the 
outcome of the reintroduction must therefore 
conform to either Scenario 6 or 7. I now present 
several lines of evidence, which together argue that 
the reintroduction to Picard was the most successful 
outcome possible. 

There were no sources of extrinsic 
mortality of Aldabra Rails peculiar to Picard 
(Chapter 1). This, combined with low densities that 
make costly and potentially lethal intra-specific 
competitive interactions less likely (see Appendix 1), 
probably elevated adult survival above that expected 
in a population regulated by density-dependent 
factors such as Malabar (e.g. Komdeur et aJ. 1995, 
Chapter 4). 

Reproduction in Aldabra Rails on Malabar 
seems constrained by density-dependent factors, as 
shown by the low mean chick production compared 
with Picard pairs. Mean chick production on Picard 
was significantly higher than on Malabar in both 
seasons. The low densities of Aldabra Rails pe,. se 
and their large territories made the likelihood of 
infanticide on Picard small. I propose that the 
quality of habitat on Picard explains much of the 
dispersal and the reproductive behaviour of the 
Rails. The large territories in good quality habitat 
on Picard enabled pairs to achieve breeding 
condition earlier (data not presented), and probably 
assisted in maintauung relatively good body 
condition throughout the breeding season. This 
would have allowed them to increase reproductive 
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effort by ratslng second broods, and even 
attempting (previously unrecorded) third clutches. 
The net result was significandy higher mean chick 
production than on Malabar. 

I have assumed that the high chick 
production on Picard equates to the production 
of good quality offspring (as manifest in the high 
juvenile survival and recruitment). I have argued 
above that one should not necessarily interpret 
failure to retrap unpaired birds as those birds 
having died. For these reasons, and given that the 
Picard population is increasing, juvenile survival 
on Picard is expected to be equivalent to adult 
survival, i.e. very high. 

The likelihood of one-year-old birds on 
Malabar successfully competing with older 
floaters for vacant territories is probably very low. 
However, during a translocation of the Seychelles 
Warbler Acrocephalus sechellensis, Komdeur et al. 
(1995) found that when released from the 
constraints of habitat saturation, one-year-old 
birds paired and bred successfully. I too found 
this to be the case on Picard. Seven of the 13 
one-year-old Aldabra Rails on Picard had paired 
and bred in 2000/2001 season. The age at first 
breeding for this species was previously unknown. 
The five other one-year-old birds on Picard could 
not pair, as they were all females (Chapter 4). 

The changes I observed in life-history 
traits on Picard (high adult survival, higher mean 
chick production, increased reproductive effort, 
high juvenile survival and the successful 
recruitment of one-year-old birds into the 
breeding population) is not surprising. Komdeur 
et al. (1995) observed very similar changes in a 
comparable transfer experiment of the Seychelles 
Warbler. These factors combine to make the 
reintroduction conform to Scenario 7. As this 
scenario describes the best possible outcome, I 
conclude that the reintroduction was highly 
successful. 

Responses to reintroduction 

The speed with which reintroduced Rails 
adjusted to Picard and the success with which they 
bred obviates any demographic need for 
supplementary reintroductions (see also Armstrong 
& Ewen 2001). Failure to remove or mitigate the 
original cause(s) of extinction or decline is likely to 
result in a failed translocation (e.g. Priddel & 
Wheeler 1994). I concur with the findings of 
others, that after the cause of extirpation has been 
removed, habitat quality is probably the most crucial 
factor determining the outcome of translocations 
(e.g. Griffith et al. 1989, Fischer & Lindenmayer 
2000). Although some authors have correcdy 
argued that moving larger numbers of animals 
increases the likelihood of success (e.g. Griffith et al. 
1989, Wolf et al. 1996,1998, Armstrong & Ewen 
2001), results of this study show that carefully 
managed programmes involving small numbers of 
birds can be highly successful (see Chapter 4 for a 
discussion on the genetic implications). The results 
described in this chapter and those of Chapter 2 
together show that the soft release protocol I 
employed made a significant contribution to the 
success of this project. Although hard releases may 
be appropriate at times (e.g. Komdeur 1994, Lloyd 
& Powlesland 1994), I recommend a soft release 
protocol as the conservative and precautionary 
method of choice for avian translocations (including 
reintroductions). 
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Chapter 4 Demography and population biology 

Aspects of the demography and population biology of the 
Aldabra Rail Dryolimnas cuvieri aldabranus 

INTRODUCTION 
The historical distribution of the genus Dryolimnas 
and the range contraction of the Aldabra Rail 
Dryolimnas ",vim aldobranus on Aldabra are 
reviewed in the introductory chapter. Here I 
restrict discussion to the extant and reintroduced 
populations on Aldabra Atoll. To summarise; 
before November 1999 the Rails were restricted 
to the islands of Malabar and Polymnie, and the 
small lagoon islet of he aux Cedres. In 1999 
Aldabra Rail were reintroduced to Picard. 

Two published methods have been used 
to estimate the number of breeding/ territory
holding Rails on Aldabra. The first study was 
conducted in the mid 1970s. Arising from that 
was an unpublished typescript in which a method 
for censusing Aldabra Rails was described and a 
population estimate produced (Huxley 1982). 
Collar (1993) published the population estimate. 
I located the typescript and produced a 
population estimate for 1999, based on Huxley'S 
methods . A second method was used to verify 
the findings of Huxley's (op. cil.) methodology and 
to compare with historical records (Hambler el al. 
1993). Hereafter they are referred to as the 
Huxley and Hambler methods respectively. The 
latter method is a means of rapid population 
assessment, rather than estimating actual numbers 
(Hambler el al. 1993). 

Neither the Huxley nor Hambler 
method is designed to count non-breeding adults 
(hereafter termed "floaters"), and there has been 
no previous attempt to census this portion of the 
population, or understand their role in population 
dynamics. Also, several other aspects of the 
Aldabra Rails' demography, such as adult survival 
rates, longevity and site fidelity had not been 
investigated before this study (and remain poorly 
understood). The two seasons I spent studying 
the biology and ecology of the Rails are 
insufficient to make reliable estimates of some of 
these parameters. I attempt to compensate 
partially for lacking or inadequate data by 
modelling the Rail population on Malabar. The 
two objectives in modelling the Malabar 
population were firstly to estimate a likely annual 
adult mortality (or alternatively: annual adult 
survival estimate) for territory-holding birds and 
for floaters. Secondly, given a reasonably robust 
and biologically meaningful model, I sought to 
detennine the effects of removing adult birds 
from Malabar. This was simulated as an annual 
harvest of birds by cats (the most likely predator 
to colonise Malabar) but the results apply equally 

to intentional harvesting of birds for other 
purposes, e.g. a full-scale reintroduction to other 
islands of the Aldabra Group. A subsidiary 
objective of the model was to use the parameters of 
the Malabar model to estimate the period of 
expansion that the Picard population is likely to 
undergo. 

Exactly when rails colonised Aldabra is not 
known, but it was almost certainly before the atoll's 
separation into discrete islands. Taylor el al. (1979) 
estimate that around the Wisconsin glacial maxim, 
ca 17 ka B.P., Aldabra stood about 120 m a.s.l.. This 
represents a considerably larger target for avian 
colonisers than present-day Aldabra (8 m a.s.l.), 
especially for a weakly volant species. I speculate 
that the Rail colonised Aldabra from Madagascar 
(probably via Assumption Island) around this time 
(Benson 1967, Benson & Penny 1971). This is 
supported by the discovery of a sub-fossil rail bone 
on Picard, from at least 15 ka B.P. (Harrison & 
Walker 1978, Taylor el al. 1979). The land rim of 
Aldabra was breached around 5 ka B.P., creating the 
lagoon and separate islands present today (Taylor el 

al. 1979). The propensity for rallids to become 
flightless on predator-free islands is well 
documented (Taylor & van Perlo 1998). If the 
Aldabra Rail colonised Aldabra ca 17 ka B.P., it 
probably lost the ability to fly before the breaching 
of the land rim 13 ka later. Given these 
assumptions, the extant Rail populations on Aldabra 
have been isolated from one another for around 5 
ka, sufficient time for them to have experienced 
genetic drift and to thus show some level of 
population structure. 

The reintroduction to Picard was originally 
intended as a trial reintroduction, hence the small 
number of birds (18) involved (Chapter 2) . Most 
reviews or studies of reintroduction methods have 
found that the chance of successful translocation is 
positively correlated with the number of individuals 
moved (e.g. Griffith el al. 1989, Wolf el al. 
1996,1998, Armstrong & Ewen, 2001). There are 
two management implications arising from having a 
small founder population. First, if the Malabar 
population has a high degree of variability, 18 
founder birds on Picard would probably not 
represent that variability adequately, and the Picard 
population might suffer problems such as 
inbreeding depression, founder effects or low 
resistance to disease (Miller & Hedrick 1993, 
Frankham 1995). Second, if there was no 
significant difference between the three populations, 
then it might be desirable to increase the Picard 
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populations heterogeneity by reintroducing birds 
from Polymnie or he aux Cedres. 

Despite many publications emanating 
from research at Aldabra (Stoddart 1997), 
surprisingly few aspects of the biology, ecology or 
demographics of the endemic birds of Aldabra 
have been studied, including the Aldabra Rail. In 
this chapter, I describe attempts to address three 
areas of the population biology of the Aldabra 
Rail. First, I use census data to make a current 
population estimate and to assess historical 
changes in the population. Second, I use 
population models to gain insight into some of 
the parameters regulating the dynamics of the 
relatively stable, and apparently saturated, Malabar 
population. I then mod.ify the Malabar model to 
pred.ict the growth of the reintroduced Picard 
population. Third, I determine the sex of Aldabra 
Rails using a genetic sexing technique, and review 
the accuracy of a published field sexing method 
(penny & Diamond 1971). Fourth, in an attempt 
to quantify the degree of population structure 
between the four populations, I analyse genetic 
variation at micro satellite loci. Finally, I 
investigate the genetic integrity of the 
reintroduced (picard) population relative to the 
parent population on Malabar. 

METHODS 
Population estimates 
Huxley (1982) calculated the density of Aldabra 
Rails in open scrub habitat on Malabar by 
banding every bird in a defined area of open 
mixed-scrub and mapping their territories. He 
also made linear transects through the same area 
and through dense scrub, and from these 
calibrated a linear transect census method and 
extrapolated the number of Rails in each habitat. 
I used the same census technique along the same 
transects to assess any changes in density between 
1976 and 2000. I also banded Rails along the 
Gionnet Inland transect in the 1999/2000 
breeding season. I monitored pairs of Rails and 
determined how many territories this transect 
intersected. I also used banding and retrap rates 
of non-territorial birds as a very crude measure of 
the density of floaters per territory. 

The total area of each habitat type on 
each island (including Picard) was calculated from 
a 1:25 000 habitat map of Aldabra (Republic of 
Seychelles 1978). Habitats were traced from the 
map and superimposed on grid paper. The area 
was then calculated by counting the number of 1 
cm2 blocks that were more than 50% covered. 

Census methods 
HUXLEY METHOD 
Recordings of Rail song were played at full 
volume using a Sanyo Mll00C cassette player. 
Songs were played continuously for up to 5 

Demography and population biology 

minutes at 50 m interval markers along fixed 
transects. Birds seen or heard were recorded, but 
only visual records were used to estimate territory 
occupancy. Surveys started around 8 am in late 
May. 

HAJ\ffiLER METHOD 
This gave a rough measure of Rail density. The 
number of territories along a transect was calculated 
based on both visual and vocal responses. Each 
transect was d.ivided into 50 m sections. Each 
section was scored as '-' if there was no response 
for that section and '+' if there was a positive 
response, i.e. territorial birds came to investigate the 
"intruder" or gave the territorial defence song 
(Append.ix 1). These results were compared with 
published results, to assess broad population trends. 
Hu.'dey's (1982) method rather than that described 
by Hambler et al. (1993) was used to evoke 
responses from birds along transects. 

Population modelling 
Malabar model 
I created a simple, deterministic model of the 
Malabar Rail population using Stella® software 
(Figure 4.1). The Rail population was modelled as 
two "stocks": Breeders (representing territorial 
adults capable of reproducing) and Floaters 
(representing non-territorial adults that do not 
breed). The population was simulated over 100 
years at one year intervals. All outputs were 
rounded to the nearest integer. Box 4.1 describes 
the settings and parameters of the model. 

Figure 4.1. Stella® model of the Aldabra Rail 
population of Malabar Island. BM = Breeder 
Mortality, FM = Floater Mortality, DDM = Density 
Dependent Mortality. Boxes represent stocks and 
tubes with open anows represent flow paths and 
directionality of flow of ind.ividuals 'between stocks. 
Clouds represent gains or losses of stock to the 
system. Free-floating circles represent variables, 
with solid arrows denoting the inputs to and 
outputs of variables. Circles attached to flows are 
flow regulators. 

The equations describing the model are: 
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Breeders: 
Breeders(t) = Breeders(t - dt) + (R - BM)*dt 
where 
R = 7000 - (Breeders - BM) 
BM = Breeders*DR 

Floaters: 
Floaters(t) = F1oaters(t - dt) + a -R - FM)*dt 
where 
J = (Breeders/2)*Rainfall 
Recruits = 7000 - (Breeders - BM) 
FM = (FIoater.s*DR) + DDM 

BOX 4.1. UlllIfrlm, "II'hIors and initial nttings 
Rainfall = Random(O.3,0.8,1) 
DR = Random(O.lS,O.OS,l) + 0.1 
R = Recruits, the number of floaters that recruit 
into the breeding population 
J = Juveniles, the number of chicks reared to 
independence in a given year 
DR = Death Rate, the percentage of each stock 
that dies in a given year 
BM = Breeder Mortality, the number of bl'eeders 
that die in a given year 
FM = Floater Mortality, the number of floaters 
that die in a given year 
DDM = Density Dependent Mortality, which is 
described by a graphical relationship between the 
number of Floaters and the number of Floaters 
that die (Ftgure 4.2). 
Initial Breeders = 7000 
Initial Floaters = 1700 

1_00 
0.(1)) 0.(1)) 
moo 0.(1)) 
70000 0.(1)) 
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D 
1400.00 '0.(1)) 
mo.oo 100.00 

D 210000 1 in 00 
II 2450.00 moo 

2lmOO 7SO.00 
3150.00 lmoo 
J501l00 1800.00 

~ 
111 

Figure 4.2. Graphical relationship between the 
number of Floaters (x-axis and "Input") and 
DDM (y-axis and "Output") used in a Stella ® 
model of the Aldabra Rail population on Malabar. 
As Floaters increases above 1700 individuals, 
density dependent mortality increases 

There are several assumptions 
underlying the model. First, rough population 
estimates spanning several decades show no 
measurable changes in the number of breeding 
birds (Hambler el af 1993, this study). Therefore 
I used an estimate of 7000 territorial birds and 
did not allow for any environmentally induced 
fluctuation in this number. The number of 
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territories is likely to change between "good" and 
"bad" years, as low rainfall may make marginal 
habitat unsuitable for breeding and force increases 
in territory size. However, given the crudeness of 
the population estimates and the population's long
term stability, this is unlikely to have any significant 
effect on the model, and was ignored for the sake of 
simplicity. I assumed that any territorial vacancy 
was immediately filled as Floaters recruit to become 
Breeders. However, the flow is unidirectional, i.e. 
Breeders cannot become Floaters. Therefore, the 
number of Breeders in the model is buffered by 
Floaters, and remains constant, unless there are no 
Floaters to replenish (recruit into) the stock of 
Breeders. The initial number of Floaters was set at 
a conservative 1700, based on a very rough estimate 
at the end of a period oflow rainfall. I used rainfall 
as a surrogate for all environmental variability. This 
is linked directly to the reproductive rate, i.e. the 
number of offspring produced 0) annually is 
contingent upon the Rainfall output and the 
number of Breeders. Rainfall was linked indirectly 
to DR, which determines the annual mortality of 
Breeders and Floaters (BM & FM respectively). 

The converter "Rainfall" was a stochastic 
variable. It produced a repeatable string of random 
numbers evenly distributed between 0.3 and 0.8. 
These values represent a conservative estimate of 
chick production rates for a low rainfall year (0.3 
chicks per pair) and a high rainfall year (0.8 chicks 
per pair) (Chapter 3). The same string of random 
numbers was repeated with each simulation, making 
sensitivity analyses more comparable. The number 
of breeding pairs (Breeders/2) multiplied by Rainfall 
gave annual juvenile production 0). The converter 
DR consisted of two components: extrinsic (or 
environmentally determined) and intrinsic mortality. 
Extrinsic mortality used the same relative string of 
random numbers as was generated in Rainfall, but 
in an inverse relationship with Rainfall and across a 
different range (between 0.15 and 0.05). Therefore 
a low Rainfall output corresponded to an 
equivalently high DR output, e.g. in a dry year 
juvenile production 0) was low and mortality (DR) 
was equivalently high. The intrinsic component of 
mortality (senescence, disease, etc.), for both BM 
and FM was set at 0.1, so the average DR output 

(both extrinsic and intrinsic mortality) was 0.2 (± 
0.5, SD 0.03), in other words a 20% annual 
mortality. However, FM was also influenced by 
DDM, which simulated the effect of density 
dependent mortality: the number of individuals that 
die was positively linked to the number of Floaters, 

with DDM increasing FM when Floaters ~ 1700 
(Figure 4.2). 

S ensilivity anafyses 
The robustness of the model to changes in Rainfall 
was tested using three different rainfall regimes 
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(very low, low and high rainfall). I did this by 
skewing the distribution of the randomly 
generated numbers. This was repeated with a 
range of reduced BM figures. 

To test the model's sensitivity to DR, I 
de-coupled DR and Rainfall and ran five 
simulations with DR set at fixed levels between 
0.2 and 0.3. Rainfall stilI determined J. 

I linked a converter to FM and BM to 
model the impact of an alien predator, such as 
cats. I assumed that each cat would kill two Rails 
per week, taking Floaters and Breeders in 
proportion to their relative abundance. The 
number of cats was held constant in each 
simulation, and simulations were run with the 
number of cats ranging from six to 14. The 
impact of cats was also tested on a model with 
BM set at 70% of the DR (i.e. 14% annual 
mortality). 

Picard model 
I modified the Malabar model to predict the 
growth rate of the Picard population. I removed 
Rainfall from the Picard model because chick 
production on Picard was independent of 
environmental conditions in the two seasons after 
reintroduction (Chpater 3). I changed DR to be 
an evenly-distributed string of random numbers 
between 0.15 and 0.3, equating to annual 
mortality rates of 15% - 30%. As the population 
approached the projected carrying capacity (ca 
1000 territories), I expected fecundity to decrease 
from the 1.8 chicks per pair observed on Picard at 
low population density, to the 0.55 chicks per pair 
that was the average production in the Malabar 
model. To model this effect I added the 
converter Fecundity, a graphical function that 
decreased fecundity as the number of Breeders 
approached 2000 (Figure 4.3). I ignored the 
effect of a skewed sex ratio (Chapters 2 & 3). 

!TiD 0.000 .800 
20000 liD) 
moo 1.800 

• 60000 1.800 
• 900.00 1.900 
u 100000 1.900 • 120000 1.440 
d 1400.00 11.098 i 
I 160000 a918 , 1800.00 a7J8 

2000.00 a504 

IOJDJ 

'""~ 111 
,caOUlPo* 

Figure 4.3. Graphical relationship between the 
numher of Breeders (x-axis and "Input") and 
Fecundity (y-axis and "Output") used in a Stella 
® model of the reintroduced Aldabra Rail 
population on Picard. Fecundity tends towards 
0.5 as the number of Breeders approaches 2000 
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Equations describing the model are the same as for 
the Malabar model, excepting the removal of the 
Rainfall converter and: 

Juveniles = (Breeders/2)*Fecundity 

Initial Breeders = 18 
Initial Floaters = 0 

Genetic sexing and population structure 
Two genetic analyses were conducted a posterion', 
using blood samples collected from Rails from all 
three extant populations and from the reintroduced 
Rails on Picard. I used a universal genetic sexing 
technique to verify the sex of individuals (Box 4.2). 
I used micro satellite data to investigate the 
distinctiveness of the populations on Malabar, 
Potymnie and lie aux Cedres and assess the degree 
of genetic variation in the reintroduced individuals, 
to ascertain how much of the total variation these 
birds represented. Secondarily I analysed the 
genetic structure of the four populations to assess 
whether it would be beneficial to the small Picard 
population to mix stocks from all three islands, or if 
the genetic variation and heterogeneity of the 
Malabar Rails was sufficiendy well represented in 
the reintroduced Rails to ensure their genetic 
integrity. Blood for genetic analyses was collected 
from a puncture to the brachial vein and stored in 

EDTA buffer (Chapter 2). Approximately 100!!1 of 
blood was collected from individuals from Picard 
(25), Malabar (25), Polymnie (15) and he aux CCdres 
(8). Total DNA was extracted by standard 
proteinase K digestion (Sambrook et a/. 1989). 

Microsatellite S tu4Y 
Twenty DNA samples were amplified at each locus 
to test for polymorphic product, A positive 
Chicken Gal/us gal/us DNA control was included 
during the testing of the Chicken primers. The PCR 
amplification conditions were as follows: the 
forward primer of each primer set was end-labelled 
with gamma 32 P - ATP (O'Ryan et a/. 1998). PCR 

was then performed in 10!!1 reaction volumes at the 
following reaction conditions: 25pM of reverse 
primer, 5mM dNTPs, l.5mM MgCh and O.5U Taq 
polymerase (Bioline). Cycling parameters for PCR 
amplifications were as follows: a one minute 
denaturing step at 940C, one minute at the annealing 
temperature (460C to 620C to maximise the 
specificity of the hybridisation) and a 45 second 
extension step at 720C. The amplified product was 
then electrophoresed on a 6% denaturing 
polyacrylamide gel. Genotypes were scored from 
the autoradiographs and allele lengths (in base pairs) 
determined using a sequenced size ladder of M13 
ssDNA. 

A panel of microsatellite loci from a 
variety of bird species was tested on the Aldabra 
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Rail, including primers from the Chicken (H. 
Cheng, pers. comm.), Tasmanian Moorhen 
Ga//inliia mortierii a. Buchanan, pers. comm.), 
cranes GrII.f spp. (K. Jones, pers. comm.), Scottish 
Crossbill Loxia scotia (piertney et aL 1999) and the 
Blue Tit Parll.f caem/ells (Dawson et a/. 2000) . 
Genetic variation was quantified using average 
number of alleles per locus (A), observed 
heterozygosity (Ho) and Hardy-Weinberg 
expected heterozygosities (He) (Nei 1973), using 
the Biosys-1 package (Swofford & Selander 1981). 
Hardy-Weinberg exact probabilities were 
calculated using the Markov chain method (Guo 
& Thompson 1992) implemented in GENEPOP 
(version 3.2a) (Raymond & Rousset 1995). Levels 
of population differentiation were calculated 
using F-statistics from the programme FSTAT 
(version 2.8) (Weir & Cockerham 1984, Goudet 

1995). Estimates of cr were calculated from 
R.,Calc (Goodman 1997), based on Slatkin's 
(1995) R", with both small and unequal sample 
sizes accounted for in the calculation of R.,. 

RESULTS 
Population estimates 
Both the Huxley and Hambler methods suffer 
from an inadequate representation of habitats in 
the transect array, and there is a high variability in 
results from short transects. Ideally, a transect 
should cross between 30 and 50 territories, rather 
than the 10 to 15 of established transects. 

Hllx/ry method 
The average diameter of each territory in 2001 
was very similar at Gionnet (67 m) and Middle 
Camp (76 m) (fable 4.1). These are the same as 
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Huxley's (1982) estimate of a new territory every 70 
m. The encounter rate on Polymnie was lower, with 
a pair every 112 m. However, much of the transect 
through dense scrub runs along the coast, halving 
the probability of encountering Rail territories for 
that section. Also, significant lengths of the transect 
run through Casllarina woodland, Mangroves stands 
or completely open habitat, in which Rail territories 
are very seldom found. Together, these sources of 
bias probably explain the apparendy larger 
territories on Polymnie. H u.x.ley (1982) also 
reported lower densities on Polymnie (Table 4.2) . 
He made direct counts of the Rails on Polymnie in a 
defined area that included both open and dense 
scrub. He did not, however, quantify the relative 
amounts of different habitat and used an average 
density in his calculation of 1.42 Rails/ha. His 
method of estimating the lie aux G:dres population 
was also inconsistent with the methods used for 
Malabar. There is no obvious reason why Rail 
densities should be significandy lower on either 
Polymnie or lie aux Cedres and I have therefore 
assumed that they equate with those on Malabar, in 
the same habitat. I used the same density estimates 
for all populations and extrapolated from habitat
area calculations of my own. 

Hambler method 
This method of population monitoring IS less 
sophisticated than the Huxley method. Never
theless, it can reveal broad trends, especially when 
comparisons span decades. Results (Table 4.3) 
indicate that there has been no detectable change in 
Rail densities on Malabar since 1983. 

Table 4.1. Results of Aldabra Rail censuses using the Huxley method, in May 2001. The number of adults 
encountered is not always equivalent to the number of territories as both members of a pair may respond to 
playback 

Transect Location Transect length 
Adults 

Territories 
Average diameter 

encountered ofterrito~ 

Gionnet 400 11 6 67 

Middle Camp 650 15 9 72 

Polymnie 800 7 7 114 

Table 4.2: Summary results of Rail censuses on Malabar in Marchi April 1975 and 1976 (Huxley 1982). Results 
from all transects (no data given) and both years were combined (Huxley op. cit.) 

Habitat type 
T otallength 

Territories 
Average diameter 

sameled {m} ofterrito~ 

Open mixed-scrub 
1200 10 120 

with Casuarina 
Dense mixed-

1600 23 70 
scrub 
Dense Pemphis 

2700 31 87 
scrub 
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Table 4.3: Percentage of 50 m sections of linear transects that intersect Aldabra Rail territories Malabar. Data 
from 1983-88 are taken from Hambler et al. (1993) 

Year 

2001 
1988 
1986 
1983 

I identified nine Aldabra Rail territories along a 
500m transect at Gionnet (100 m longer than that 
used for the censuses). However, two territories, 
one at either end of the transect, barely 
intersected the transect. Excluding these two 
territories, and based on known, mosdy ringed 
pairs, a 500 m section of path through dense 
scrub should intersect seven territories, equating 
to a territory every 71 m. This was virtually 
identical to Huxley's finding of a territory every 
70 m (Table 4.2) . Hambler et al. (1993) had 
almost identical results in a similar study made in 
1988 at Middle Camp. These results are also 
broadly comparable to earlier studies, and I thus 
conclude that there has been no significant 
change in Rail densities since 1967 (penny & 
Diamond 1971, Huxley 1982, Hambler 1993, this 
study). 

The congruence of the findings of this 
study with those of Huxley (1982) and Hambler et 
at (1993) allows me to calculate the Aldabra Rail 
population with confidence. Huxley calculated a 

Gionnet Middle Camp 

100 
92 
77 
77 

77 
93 
73 
93 

density of 3 Rails/ha in dense scrub and 1.5 
Rails/ha in open mixed-scrub. However, his 
estimates of the areas of the different habitats on 
each island have discrepancies, and he does not 
state how they were derived. I thus used my own 
estimates of area to re-estimate the Rail populations. 

Table 4.4 shows the areas of dense scrub 
and open mixed-scrub vegetation on the four 
islands where the Rails occur. These areas differ 
from those used by Huxley (1982) and this 
population estimate is slighdy lower. Given the 
relatively low resolution of the census techniques, 
the estimate of ca 7000 territorial Rails is 
approximate; the actual number of territorial adults 
at the end of the breeding season probably lies 
between 6000 and 8000. There is almost certainly 
some measure of annual variation in territory 
numbers, and territory sizes probably vary ill 

response to rainfall, but the magnitude of these 
fluctuations is not known. 

Table 4.4. Area in hectares of each major vegetation type on the four islands where Aldabra Rails occur. The 
number of territorial Rails is calculated at 3 Rails/ha in dense scrub and 1.5 Rails/ha in open mixed-scrub. 

Island 
Dense scrub 

Rails 
Open mixed-

Rails Total Rails 
Huxley's (1982) 

{hal scrub (ha} estimates 
Malabar 1925 5775 
Polymnie 125 375 
he aux Cedres 50 150 

Current total 

Picard 590 1770 

Projected total 

The population estimate for Picard (ca 1000 pairs) 
is a prediction based on the assumption that Rail 
densities there will be the same as those on 
Malabar. I estimate that Picard can support 
around 1000 territories. Thus, when the Picard 
population reaches carrying capacity it will add ca 
2000 breeding birds to the population, i.e. there 
will be between 8000 and 10000 territorial Rails 
on Aldabra, a..n increase of nearly 30% above the 
current population. 

362 
69 
0 

110 

543 6318 7708 
107 482 270 
0 150 80 

6950 8058 

170 1940 

8890 

Floaters 
I banded 17 adult Rails along the Gionnet transect 
in 1999 and 2000 (Appendix 4). Of these, seven 
were floaters . Some floaters appeared to be semi
resident (i.e. ranged over a limited area and were 
retrapped close to where they had been banded), 
whereas others were presumably itinerant because 
they were not seen again after banding. From 
retraps I estimate that there were around 3.5 floaters 
per 500 m of transect, or roughly one floater per 
two territories. Given an estimate of 3500 
territories on Malabar, I estimate there were ca 1700 
floaters 10 the 1999/2000 breeding season. 
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However, the banding and retrapping was done 
during a very dry period, and floater nwnbers are 
predicted to be higher in years of average rainfall 
and a lot higher in wet years. 

Population models 
Malabar model 
The Malabar population model maintained a 
stable breeding population and a fluctuating 
floater population when rainfall was set to 
produce an average of 0.55 juveniles per pair per 
year and a mean annual mortality of 20% (Table 
4.5). The mean nwnber of Floaters was close to 
the estimated 1700 (mean 1642), but showed 
considerable fluctuations (range = 3406, CV = 
0.53) and consistently fell to zero after three 
successive dry years. Furthermore, this model 
was very sensitive to in.creases in DR and to dry 
rainfall regimes. The model became significantly 
more robust when I reduced BM from 20% to 
14% and left FM unchanged. The nwnber of 
Floaters increased concomitantly (mean = 2265) 
and never fell to zero, because fewer Floaters 
recruited into the breeding population annually. 
However, FM increased (mean = 36.7%) due to 
the increased effect of DDM, and fluctuations in 
the nwnber 0 f Floa ters were Ilower (range = 3041, 
CV = 0.34). Therefore, I used both 14% and 20% 
annual BM for other simulations and sensitivity 
analyses. The mean number of floaters from this 
model is more than 30% higher than the 1700 
estimated using trap-retrap data. 

For the sake of brevity and readability I 
have only presented the most informative results 
of the various sensitivity analyses. 

DR sensitivity anafyses 
DR was de-coupled from Rainfall, and set at one 
of five levels for each simulation: 
Low: L = 0.2, or 20% annual mortality 
Mediwn-low: ML = 0.225, or 22.5% annual 
mortality 
Mediwn: M = 0.25, or 25% annual mortality 
Mediwn-high: MH = 0.275, or 27.5% annual 
mortality 
High: H = 0.3, or 30% annual mortality 

In the first set of sensitivity analyses, BM was set 
at 100% of the DR. The stock of Breeders 
occasionally fell below carrying capacity even with 
a Mediwn DR setting. Breeders fluctuated 
considerably at a Mediwn-high DR setting and 
was tending towards complete collapse at a High 
DR setting (Figure 4.4). The nwnber of Floaters 
was also very unstable at this BM setting, and only 
when DR was set at Low did the Floater nwnbers 
remain constantly above zero (Figure 4.5). At the 
High DR setting, the Floaters fell to zero 
immediately and never recovered. However, in 
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the second set of sensitivity analyses, with the lower 
BM, the Breeders never fell below carrying capacity. 
Also at the lower BM rate, the nwnber of Floaters 
never fell to zero even at the High DR settings (DR 
= 0.3, or 30% FM mortality and 21 % BM) (Figure 
4.6). 

8000 

6000 

o 1 4000 

'" 
2000 

Years 100 

Figure 4.4. Changes to the nwnbers of Breeders in 
the DR sensitivity analyses for the Aldabra Rail 
population model for Malabar; each simulation was 
run for 100 years. BM was set at 100% of DR. DR 
settings: ML = 0.225, M = 0.25, MH = 0.275, H = 
0.3. Results of the simulation with DR set at 0.2 are 
not shown for purposes of readability. 

Figure 4.5. Changes to the nwnbers of Floaters in 
the DR sensitivity analyses for the Aldabra Rail 
population model for Malabar; each simulation was 
run for 100 years. BM was set at 100% of DR. DR 
settings: L = 0.2, M = 0.25, MH = 0.275, H = 0.3. 
Results of simulation with ML DR setting (0.225) 
are not shown for purposes of readability, but lie 
between Land M. 

Rainfall sensitivity anafyses 
The results of the Malabar population model's 
sensitivity to different rainfall regimes under 20% 
(or 100% of DR) and 14% (or 70% of DR) annual 
BM settings are shown in Table 4.5. When BM was 
set at 100% of the DR, a low Rainfall (mean = 
0.45) resulted in the stock of Floaters falling to zero 
almost immediately and essentially remaining at that 
level (mean = 4, CV = 7.82). Under very low 
Rainfall (mean = 0.4), the stock of Floaters also fell 
immediately to zero, but more importantly, the 
Breeders decreased steadily to a minimum of 160 at 
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Yua 
100 

Figure 4.6. Changes to the nwnbers of Floaters in 
the DR sensitivity analyses for the Aldabra Rail 
population model for Malabar; each simulation 
was run for 100 years. BM was set at 70% of DR. 
DR settings: L = 0.2, H = 0.3. Results of other 
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simulations are not shown for purposes of 
readability, but lie between those that are shown. 

year 100, and the population would thus have 
become extinct within a few more years. By 
contrast, the Malabar model with the BM set at 70% 
of the DR was far less sensitive to low-rainfall 
scenarios. Even at the very low Rainfall setting, the 
stock of Breeders remained at or around carrying 
capacity and the stock of Floaters averaged 915 (CV 
= 0.72). 

Table 4.5. Sununary statistics of the sensitivity analysis of the Malabar population model of the Aldabra Rail. 
Three annual rainfall scenarios (normal, low and very low) are modelled with two mean annual mortality rates 
for territorial Rails: 20% (1) and 14% (2). Each simulation was run for 100 years 

Rainfall Breeders Floaters BM FM Rainfall 
Normal (1) 
Mean 7000 1651 1387 573 0.56 
CV 0.00 0.53 0.15 0.95 0.26 
Ma.'{ 7000 3406 1750 2422 0.80 

Min 7000 0 1050 0 0.30 

Normal (2) 
Mean 7000 2265 971 983 0.56 
CV 0.00 0.34 0.15 0.75 0.26 
Max 7000 3670 1225 2768 0.80 

Min 7000 628 735 124 0.30 

Low (1) 
Mean 5004 4 1131 5 0.45 
CV 0.17 7.82 0.25 10.00 0.29 
Max 7000 1700 1876 541 0.80 

Min 3620 0 657 0 0.30 

Low (2) 
Mean 7000 1478 1096 469 0.45 

CV 0 0.47 0.13 0.91 0.29 

Max 7000 3551 1313 2551 0.80 

Min 7000 245 824 58 0.30 

V. Low (1) 
Mean 1441 3 365 5 0.40 
CV 1.13 10.00 1.18 10.00 0.31 

Max 7000 1700 1876 541 0.80 

Min 160 0 38 0 0.30 

V. Low (2) 
Mean 6982 915 1153 262 0.40 

CV 0.01 0.72 0.12 1.04 0 .31 

Max 7000 3076 1313 1720 0.80 

Min 6585 0 824 0 0.30 
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Table 4.6. Predicted population growth rate of Aldabra Rails on Picard Island after reintroduction. 

Year Breeders Increase Breeder mortality Juvenile production 

0 18 
1 31 13 
2 54 23 
3 89 30 
4 150 60 
5 251 101 
6 431 180 
7 751 320 
8 1238 487 
9 1777 539 
10 1935 158 
11 2000 65 

Cat predation 
When cat predation was included in the Malabar 
model with BM set at 100% of DR, the stock of 
Breeders crashed very quickly. Even with just six 
cats (harvesting 624 Rails per year), the Floater 
population regularly fell to zero, and the Breeders 
regularly dropped below 7000. With 8 cats, the 
Rail population became extinct within about 60 
years, and with 10 cats it became extinct within 
just 30 years. Even when the model was re-run to 
incorporate density-dependent fecundity, this had 
no ultimate effect on whether or not the 
population crashed. When the BM was reduced 
to 14%, the number of Breeders remained at 
carrying capacity with up to 12 cats and only fell 
to zero when the cat population was increased to 
14. 

Pit"ard model 
The reintroduced population is predicted to reach 
saturation between eight and ten years after 
reintroduction (Table 4.6). The estimates for the 
first two years compare very closely with 
observed Rail numbers (Chapter 3). 

BOX 4.2. GIIIIU& IlX'illg 
The published method for sexing birds in the 
field (penny & Diamond 1971) proved to be 
~ble after two birds died in captivity, and I 
felt It necessary to verify the sex of the 
reintroduced birds (Chapter 2). Furthermore, it is 
not possible to sex chicks or juveniles visually. 

Total DNA was extracted from 
nucleated red blood cells by proteinase K 
digestion (O.lmg/ml) at 65°C for 1 hour in lysis 
buffer (SOmM Tris-HCL pH 7.5; 400mM NaCl; 
5~ .E~TA pH 7.4; 0.5% SDS), fonowed by 
preapltallon of DNA in the presence of 2M 
ammoniumacetate after addition of 2 volumes of 
100% ethanol (SambIOok " 01. 1989). The 
resulting DNA pellets were air dried and 

resuspended in 100 J.ll TE, pH 8. The genomic 
DNA was then diluted to a final concentration of 

16 
3 28 
5 49 
14 80 
19 135 
34 226 
46 388 
68 676 

189 851 
312 674 
516 561 
402 504 

between 10 and 5Ong/J.ll for Polymerase Chain 
Reaction (PCR) amplifications. 

Primers 2550F and 2718R (Fridolfsson 
and Ellegren 1999) were used in the amplification 
reaction. Females were identified by the presence 
of 2 bands (approximately 120 bp apart) and males 
were identified by a single band, as visualised by 
e~dium bromide staining on an agarose gel 
(Fridolfsson and Ellegren op nt). PCR blanks and 
positive controls were included in all PCR 
amplificatioD$ to ensure the reliability of the 
reactions. 

The known population on Picard at the 
end of the second breeding season was 51 
individuals. At least 4 chicks from the second 
season were too small to be banded and have blood 
collected. Of the 47 birds for which data were 
available, 28 were female and 19 were male 
(Appendix 4). Ten of the 18 reintroduced Rails 
(YAI-Y21) were female and eight were male. The 
sex ratio of known-sex chicks from the first 
breeding season (B49-B63) was also biased 9:4 in 
favour of females. The ratio of known-sex chicks 
(B64-B81) from the second season was equal (8 
females: 8 males). These results indicate that the 
sex ratio is likely to have a slight female bus for 
some time, but as the population grows it will 
become less significant. 

. I compared the results of genetic sexing 
Wlth the accuracy with which these birds were sexed 
in the field using the criteria of Penny & Diamond 
(1971). Of the 58 adults for which I identified a sex 
(some were specified ''Uncertain'), 47 (81 %) were 
correct and 11 were incorrect There was no bias in 
the error: I incorrectly sexed six males as females, 
and five females as males. Thus the Rails can be 
correcdy sexed in the field with only about 80% 
accuracy. 

The death of two Rails in captivity, and the 
subsequent post-mortem Ievealed that the 
published method for sexing Aldabra Rails in the 
field was not reliable. This impression was 
strengthened by the failure of two birds to foon 
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pairs (they proved to be both female). and a 
pairing of two bUds that I had initially sexed as 
males. The unreliability of the characters used to 
sex Aldabra Rails in the field WllS unequivocally 
confumed by the results of the genetic sexing 
method (amlra Penny & Diamond 1971). The 
low accuracy (80%) that I achieved is brought 
mO%e slwply into focus when one considers that 
all of the incorrectly sexed bUds were in the hand 
at the time of sexing and could be closely 
examined. I thus conclude that Aldabra Rails 
cannot be reliably sexed in the field or in the hand 
using mensural or morphological characters, 
unless there ate obvious size differences between 
unequivocally paired bUds, females being, on 
average, smaller than males (penny & Diamond 
1971. personal data, not presented). 

MicrosateIJite stu4J 
Of the more than 150 loci tested, only one (TM18 
from Tasmanian Moorhen) produced an 
informative polymorphic product. Although 
based on a single primer, subsequent analyses 
showed interesting trends. 
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Locus TM18 was successfully amplified in 73 
individuals and six alleles were identified. When 
treated as a single population, Aldabra Rails had an 
observed heterozygosity of 0.528, which differed 
significantly from that expected under Hardy
Weinberg assumptions (Table 4.7). When treated 
separately, the he aux Cedres population had the 
highest heterozygosity (Ho = 0.75) and Polymnie 
the lowest (Ho = 0.40). Ho was significantly lower 
than expected for the Picard subset. Malabar and 
Picard had the highest allelic diversity, with six and 
five alleles respectively, while Polymnie had four 
and he aux Cedres only three (Table 4.7, Figure 
4.7) . The Malabar and Picard populations had very 
similar allele distributions as would be expected 
given that the Picard birds are a subset of the larger 
population on Malabar. Polymnie and lie aux 
Cedres, however, showed several differences in 
both allele frequency and allele distribution. Only 
half of the Malabar population'S alleles are found in 
the lie aux Cedres population. In addition, the 
latter is characterised by a high frequency of allele 5, 
which does not reach a frequency greater than 0.1 in 
other populations. 

Table 4.7. Heterozygosity values observed (Ho) and expected (He) under Hardy-Weinberg equilibrium in the 
four populations of Aldabra Rails, based on locus TM18 

Ho 
He 
n 
Na 

Picard 
0.46 
0.59* 

25 
5 

Malabar 
0.60 
0.66 
25 
6 

Polymnie 
0.40 
0.34 
15 
4 

Na = number of alleles found in that population 
*p < 0.05 

ire aux Cecires 

0.75 
0.55 

8 
3 

Overall population 
0.53 

0.68* 
73 
6 

Table 4.8. Pairwise population differentiation from a single microsatellite locus for Aldabra Rails. F" values 
appear below the diagonal and (J values above the diagonal 

* p < 0.05 

0.9 

0.8 

0.7 

Picard 
Malabar 
Polymnie 
he aux Cecires 

Picard 

-0.014 
0.342 
0.303 

Malabar 
0.007 

0.249 
0.228 

81 
Gl2 
ISI3 
El4 
!!IS 
06 

Figure 4.7. Allele frequency distributions for the 
six alleles at locus TM18 in each of the four 
populations of Aldabra Rails 

Polymnie 
0.532* 
0.403* 

0.237 

he aux Cedres 

-0.050 
-0.030 
0.337 

Differences in the observed allele frequencies give a 
preliminary indication of population structuring, 
corroborated by both F" and R" values (Table 4.8). 
Pairwise population differentiation trends were 
similar using both estimates, with the exception of 
the (J estimates for lie aux Cedres. The 
Malabar/Picard comparisons revealed essentially no 
differentiation, whereas Polymnie and lie aux 
Cedres showed high levels of differentiation both 
with respect to each other and to Malabar and 
Picard. The relatively high degree of differentiation 
between lie aux Cedres and Malabar/Picard, as 
suggested by Fst , contrasts with the (J estimates that 
suggest little differentiation. This could be an 
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artefact of the way in whi€h the cr estimate IS 

calculated. 

DISCUSSION 
The two methods of population estimation 
exploit different aspects of the Rails' biology. 
The Huxley method relies on their habit of 
directly confronting persistent intruders, and thus 
attracts territorial birds to the observer using tape 
playback. The Hambler method relies on paired 
Rails' vocal response to an intruder's 
vocalisations. Rails that are attracted to the 
observer but do not call are not counted in the 
latter method. I found Rails' responses to 
playback (either vocal or coming to investigate) 
highly variable and dependent on the time of day, 
recent exposure to playback tapes (measured in 
weeks) and particularly the period of the year. 
Responses during the breeding season were 
wholly unreliable, and results (not presented here) 
of monitoring during the dry, non-breeding 
season show a marked decrease in responses. 

I believe that both census methods are 
flawed. The Huxley method may underestimate 
the number of territories, as the reliability of birds 
coming to confront an intruder has not been 
tested. Conversely, non-territoria} birds, which 
do not respond to playback, may be in the vicinity 
of the 50 m markers during playback, or may be 
attracted to the presence of humans out of 
curiosity (Appendix 1). This method cannot 
always distinguish between territorial and non
territorial birds and thus introduces another 
source of error, one that probably overestimates 
the number of territories. The net result of these 
conflicting biases is wUmown. The Hambler 
method may underestimate Rails for similar 
reasons. Furthermore, if two (or more) territories 
happen to fall within a single section (e.g. the path 
forms the territorial boundary), the section will be 
scored as a single positive, and not account for 
the second territory. Another source of negative 
bias occurs when territorial birds happen to be 
close to the observer when playback begins. 
These birds typically come to investigate and 
often search for the "intruder" rather than 
responding vocally, especially if their mate is not 
in the vicinity. The Hambler method is therefore 
subject to greater bias than the Huxley method. 

The two census methods are relatively 
crude, but conditions on Aldabra mak.e counting 
birds difficult (Chapter 2), and results of both 
methods are in broad agreement. Using the 
corrected area estimates and the comparable 
density estimates, a new; slightly lower but 
essentially similar population estimate for the 
Rails, of around 7000 breeding birds, reveals no 
changes in the populations since they were first 
estimated. I recommend censusing shortly before 
the start of breeding and at the end of the 
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breeding season, when juveniles have left the natal 
territory. In this period, pair-bonding activities and 
territorial behaviour are strong, and responses to 
playback are more reliable (Huxley 1982, this study). 

Population models 
Many of the data I used in the Stella® models are 
relatively crude, and based on a few, small samples. 
For example, field work was conducted over just 
two breeding seasons. While I was fortunate in that 
the first breeding season was very dry and the 
second was very wet, enabling me to make a very 
rough estimate of the relationship between chick 
production and rainfall, it is unlikely that they 
represent either extreme in annual chick production. 
The models would be greatly improved if a) rainfall 
and chick production figures could be correlated; b) 
there were adequate data to estimate the mean 
number of floaters; and c) temporal fluctuations in 
both territorial and floater populations could be 
correlated with envirorunental variables. 
Nevertheless, population dynamics on small, 
predator-free islands are simple and lend themselves 
to uncomplicated modelling. I believe that the 
results of this modelling exercise, if treated with due 
caution, provide reasonably accurate estimates of 
some unknown parameters, give guidelines for 
future conservation efforts and are useful in 
pointing out directions for further research. 

The model and the sensitivity analyses 
showed that an average annual mortality of 14% of 
territorial birds (Breeders in the model) is probably 
the upper limit. Any higher than this and the 
population as a whole, but particularly the floaters, 
became unrealistically sensitive to relatively minor 
perturbations. Thus I do not expect mean annual 
mortality of territorial birds to exceed 14%, and it is 
probably less than that. In other words, annual 
survival for territorial birds is likely to be at least 
85% or higher. The model shows that floaters are 
key to the maintenance of a stable breeding 
population, but also that they experience a very high 
annual mortality: the lower the mortality of 
breeders, the higher the mortality of floaters. 

The Malabar model suggests that the Rail 
population can withstand a relatively large harvest 
without any significant impact on the number of 
breeders. For example, if a full-scale reintroduction 
of the Rails to another island were to be undertaken, 
Malabar could comfortably withstand the removal 
of 100 pairs (200 individuals, < 3% of the breeding 
population) in a single year. The sensitivity analysis 
suggests that this would be true even after several 
years of below-average rainfall. The floater 
population is big enough to absorb such a removal, 
even if such a removal was repeated indefinitely. 
However, the model also shows that if cats 
established themselves, it would be disastrous once 
the cat population reached the point where more 
than about 30 adult Rails were k.illed per week. This 
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scenario could become a reality relatively quickly, 
and the Rails would almost certainly be driven to 
local extinction. There are several other similarly 
naive species of endemic birds as well as other 
sources of food on the islands that support Rails 
(evidenced by the persistence of Domestic Cats 
Felis catus on Rail-free Grande Terre) . These 
other prey species could sustain a growing 
predator population, vitiating the notion that 
predators could not hunt a naive, flightless prey 
species such as the Aldabra Rail to extinction. 

The exponential growth predicted by the 
Picard model rests on the assumption that first 
year birds are capable of breeding, as was 
observed in this study (Chapter 3), and thus, while 
territories remain unfilled, there is no floater 
population. Although first year pairs produced 
fewer chicks per pair than older pairs, the small 
samples sizes preclude a definitive analysis of this. 
I thus did not factor a reduced fecundity for first
year birds into the Picard model, but urge caution 
in relying too heavily on the predictions as a 
consequence. I strongly recommend that 
intensive monitoring activities be conducted from 
2007 onwards, to track the fmal stages of 
population growth and to study the effects of 
increasing breeding densities (with concomitant 
decreases in territory size) on reproductive 
behaviour and success. 

Microsatellite stu4J 
The single variable microsatellite locus gives 
limited insight into the genetic structuring of the 
populations. Levels of diversity and 
heterozygosity in all populations were relatively 
high, despite the difference between H 0 and He in 
the Picard population. The largest population 
(Malabar) displayed the highest levels of diversity. 
Initial results suggest that the reintroduced 
population has retained a large proportion of the 
variation present in the parent population (5 of 6 
alleles). This is supported by low pairwise 
estimates of F" and R" between Malabar and 
Picard. I tentatively suggest that the growing 
Picard population is likely to be genetically 
healthy, at least in relation to the other 
populations. 

Aldabra Rails are flightless and weak, 
reticent swimmers (pers. obs.) and the islands on 
which they occur are separated by tens or 
hundreds of metres of very strongly flowing water 
(Farrow and Brander, 1971) . They are unlikely to 
have crossed such formidable barriers to dispersal 
since becoming flightless, thus preventing inter
island gene flow and possibly causing some 
degree of population structuring. From the 
microsatellite data there does appear to be some 
differentiation between Polymnie, lie aux Cedres 
and Malabar Rails. Thus, the precautionary step 
of using only a single source population for the 
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reintroduction was appropriate. However, 
additional analysis of other microsatellite loci is 
required to determine the full extent of this 
suggested differentiation. This is important for the 
management of individual populations as well as for 
future reintroductions to other islands. 

It would be of great scientific and 
conservation interest if other polymorphic loci of 
the Aldabra Rails could be amplified. The 
suggested differentiation between the three original 
populations needs to be confirmed, especially as 
there are noticeable morphological differences 
between birds from lIe aux Cedres and the other 
islands (Appendix 1). Should significant genetic 
differences be found, there would be a strong case 
for moving birds from he aux Cedres to another 
predator-free island that once supported Rails of the 
genus Dryolimnas. The main limitation to this is the 
small size of the he aux Cedres population. This 
could be overcome by effecting a staged 
reintroduction, with a lagoon islet such as lIe Michel 
(which formerly had Rails) on Aldabra being used to 
host a temporary population of birds from he aux 
Gdres. 

The rate at which the reintroduced Rail 
population on Picard is growing, coupled with their 
genetic integrity, obviates any demographic or 
genetic needs for supplementary reintroductions 
(see Armstrong and Ewen, 2001, Chapter 3) . 
Results of the modelling and genetic studies suggest 
that the Picard population, short of some 
unforeseen catastrophe, is likely to continue to grow 
exponentially until ca 2007. The genetic analyses 
also suggest that carefully managed programmes 
involving small numbers of birds can be highly 
successful. 

The existing populations of the last 
flightless bird of the tropical Indian Ocean islands 
appear to be both numerically and genetically 
healthy. However, the persistence of Domestic 
Cats on Aldabra remains a source of concern. 

The protocol for monitoring breeding 
Rails now in place on Aldabra should continue 
because its results are needed to validate predictions 
in Table 4.6. However, models show that the 
floater population is the most senslt:1ve to 
environmental fluctuations and other perturbations. 
I therefore recommend that this portion of the 
population also be monitored. This is only 
practicable through the continuation of the banding 
and retrapping programme that started with this 
study. Although it would be difficult to detect 
accurately changes in floater numbers, they would 
serve as an early warning of threats to the breeding 
population. 
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Introduction 
The first ;'''''LVj,,''-'.' 

1-''-'.H.uCO''-'VH to use 
UU'''''H,''-'' document 

many of which confirm the 
and I 

has shown '-V1Ll'-lU~1 
Aldabra Rails cannot be r'-"'"pr'm, 

either IJHY~l'''''' characters or behaviour 
A of observations of 

banded birds of known sex lent 
confidence to my 

in the context of 

be~:orrurlg active at 
half an hour before dawn. Paired 

ca 10 but 

as 
inactive 

att~~rnoo:t1, unless it is cool or overcast. 
in the latter part of the afternoon. 

to the roost site in the 

neither the cause nor function 
of this behaviour is known. 

Rails utilise all ve~!;et~lt1on 
the islands which occur, 
mangrove swamps but must vacate them twice 
because the swamps are inundated with the 
tide & Diamond this 

area on 
tracts of open mixed 

a 
territories 
scrub or 

areas, Aldabra Rails 
their time in the denser areas and 
reluctant to venture into open spaces & 
Diamond this The terrain on Aldabra 

litter and thus supports a 
and soil invertebrates. 

Aldabra Rails in a 
l1;;"JH'U~, eXiJIOltl11lg a wide range of 

intertidal 
turtle and 

the vast mo.i,.",.,nr 

time on 
in the 

J.V",,!':'LU!': in leaf litter and soils. Leaf~litter and soil 

involves 
of litter with their beak and 

flick of the head. 
'X'hen soil has been with the 

bilL The Rails will often pause before 
n:IUIJVII1V litter and then at or a 

listened and located prey. 
'X'hen an area has been cleared of insert 
their bill below the soil and pump it like a 

seem to the bases of bushes and 
solution holes in rocks filled with soil and litter 

& Diamond 1 this will 

items was, in the m~'j()14tv 
to estimate. No identifiable remains were ever 
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found in faecal 

When 
in the 
side and the prey is beaten or a 
branch, Small crabs are killed in the same 
manner, but individuals are killed 

blows with the aimed 
bel:we:en the eyes, Crab exoskeletons and hermit 
crab shells are broken open them on 
the and them from 

F1esh is 
removed or the head, 
The feet are never used to scratch in litter or 
ma111pula:te food, Aldabra Rails were U\..',ll'"UU<lUY 

seen with broken or rm:SSlflg 

such afflicted individuals 
and even 

respects the UU:CUllIg 

similar to most other rallids 

to be 

often tolerate itinerant individuals or 
sl!ljglelton.s; such birds are not known to be related 
to the & Diamond argue that 
territories are not but 
conform to a 
core territories are defended 

areas exist, Neither nor I 
any evidence of and the tolerance of 

semi-resident floaters is 
for this UAL'>AU"",LjJL",aU,VH 

the start of the 
2000, WA5 
WA3 

season U1 December 

stood next to it and 
lC.VUUUcu to the duet llULUCUla 

towards 

but did not move towards the other two, 
after the WA5 attacked WA3 
seen att:lckmg 
Middle 

formation has never been It is 
Aldabra Rails don't have any, but very few 

lack any pers, 
Pair DOlnrung ~('tlV11Cjp~ 

the male to the female and 
of 

the bonds 
bOlndlng activities 

October and when 
mid to late 

behaviour is seldom seen, these activities 
before second clutches are laid, In all 

my of second clutches was 
timed such that the first brood was \.-AIJ"L',-U 

recorded second 
both of which hatched before otisprmg from the 
first brood had been the end of the 

season, 
become more 
season progresses, 

activities 
decrease as the 

in late November 
both sexes, The 

is for most of the 
Two or more nests may be 

material is often in a number of IJV""uu,," 

sites before one selected and COllce:rte:d butl,:ling 
starts, Once a site has been sel'ccted, one or both 
birds v.1Jl stand on or near the site and 
of 

males 
collect AV'"F.'UF., carry it a few 
paces and then out of 23 active nests 
were built on the ~,t,''}UjAU, the other 15 were in low 

were 
were secretive while relative to 

unconcerned behaviour, When 
the male a beak full of dead 

material from 
The bill is then used to 
and the 

it on the nest site, 
the material into 

epress.lOn in the 
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some measure of consolidation. 
material the incubation 

Rails use a ,vide of 
the dominant litter of 

in nest construction. Nest was 
measured on the axis across the centre of 
the cup, width was measured across the centre of 
the cup at to the measurement 
and was measured from the 

of the nest to level with the rim of 
the cup. All measurements were made to the 

nearest 0.5 cm tape measure ruler. Nests 
are almost constrained in some way the 
nature of the nest site the of fork in a 

are 

have 
no natural 

uq)Lt:,'m)ll~ under a shrub that have been 
grasses or Casuarina l1C'c;w:;:;". 

Table 1. Total nest and nest cup dimensions of J\ldahra Rails. :::: 

SD 

Max 
Min 

were measured to the nearest 
"""J+" ... .L~ and WelllI1lea 

3.3 

31 
20 

2.2 

18 
11 

These are 

to 

Table 2. Dimensions 

SD 
Max 
Min 

1.2 

45.8 

40.9 

success of Aldabra 
too few visits were made 

Picard include six second clutches. exclude two 
me m 

clutches 
Total eggs laid 
Mean clutch size 
Maximum clutch size 
1Yfinimum clutch size 
Modal clutch size 

25 

17 

2.7 6.1 2.4 

18 18 10 
10 3.5 3 

many measurements were taken from 
eggs of unknown age and the results must thus be 
treated with caution 

but 

appearance. 

1.1 
32.6 
27,4 

15 
46 

3.1 
4 
2 
4 

2.1 

25.5 
16 

a multi-toned 

(n 39 

U,"\C,<O"'CH!", season, 

Malabar 

6 
14 
2.3 

3 

3 

36 
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Ntlf'()auclZllc effort 

dutch size was estimated from nests that 
were visited at least twice the 
season and that did not vary i.e. are assumed to 
have been clutches. Where nests were 
not found but hatched chicks were seen, the 
dutch size was assumed to be the same as 
number of chicks seen a minimum ".r'<ro,.t,,\ 

Clutches from one to four 
sizes differed between Picard 

a result of release for the 
reintroduced on Picard. N 0 Sl1le:le:-e{~e: 

clutches have been found on 
SIX clutches 

(l1l<ClUdttlLg repeat By contrast, two of six 
nests on Malabar contained one egg and no 

clutches were ever nor have any 
on Malabar been seen v.rith more than three 

chicks pers. comm., this Too 
few nests were found to test for Of 
the 46 eggs from 15 

causes 
on Picard 

successful 
second 

first clutches 
fOUl Ie-used nests from the 

first clutch and two built new nests. One nest on 
Malabar is believed to have been Ie-used the 
same over two seasons. Two 
on Picard laid third clutches in both 

ruUIVCL!':l1 both 

23 5 nests, mode == 22 based 
on 
egg is laid. 

starts when the last 
Incubation shifts were watched on 

three V .... ''"4''J.VJ.A~, than 28 hours of 
Y13 & Y17 were 

watched on two 
betwee:n 7.30 am and 7.30 pm. B59 & B63 were 
watched once, between 8 am and 2 pm. Both 
sexes mth the female the bulk of 
incubation the 
incubation shifts and nests each 
amern001:l, it seems that the male does the bulk of 

in the afternoon. The male also 
incubates at Table Diurnal 
incubation shifts last between 10 and 200 minutes. 
The interval is 0-3 
the norm. Chicks are 

the nest mthin a few houIs 
mthin The female eats the shells 

of hatched eggs, but infertile eggs are abandoned 
in the nest. When infertile or 
eggs are 
may leave the nest for in the care 

parent. 

Chicks 
Once the nest ab:mdloned, parents 

and 
divide the brood between 

strategy is to leave 
and return to the chicks 

the former 

on the 

Malabar a new nest 
after their first nest was aepr(!a2Lte(1; 
other repeat clutches on Malabar. Two 
""<"-,",""" birds on Picard did not after their 
first attempts failed. 

.lJ1\O\cULUj; 18 tied the start of the rains and 
the concomitant increase in invertebrate densities 

constitute the bulk of the Rail's 
& Diamond thus 

commences in late November and can continue 
follows 

in 
condition may hatch their first brood before the 
onset of if rains are late. In the 

ore:eatng season on 
first clutches was concentrated around the end of 
December and are laid 
intervals of between one and four 
every other Incubation lasts between 19 

ranges increase as chicks are able to walk 
unless the roost site is adults and 

chicks :return to the same roost site the end of 
Chicks and 

for themselves until about 4 

themselves. 
continue to or capture food 

between si" and 
when chicks are in full 

and also become 
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Table 4. Incubation shifts 1Il1Jllutes) of two of Aldabra Rails on in the 
season. A cumulative total of 28 hours was diurnal incubation shifts 
Note: no average shift for last set of observations. 

Incubation shifts 11TI'1flll'tp~ 
Pair Female Male 
------~~~~~--------------------73 ------~~5-6~----

Y13 

Sub~total 

Y13 

Sub~total 

un,aeJ:go a moult into adult 

male Aldabra Rail In 1nVf'1'I,lp p.1W!!4!'.". 

as there are no other records of Rails 
pleUH,",;" at this time of the year. B60's 

J.n~UW1l'." seemed and the wear on 
to that of other 

This suggests that had 
moult but for 

were due 
ep:t'ed,lte(l) and the did not relay. 

A banded Aldabra Rail had a 

a 
aberration in moult that was lost in the 
moult. There are no records of 
albinism in this 

dlS,nlllVS and postures are used adult 
in territorial or sexual 
& Diamond 

Rail 
and 

83 30 
57 25 

58 34 
53 180 

324 

48 

65 

431 
198 
123 

62 
1732 

325 
30 
65 
46 
86 
62 

289 
42 

656 

38 

data on vocalisations. Two features 
in these ritualised 

The white throat and white 

... M1 ... ti"",C are taken from detailed notes made in 
the field and from of Aldabra Rails in 
vanous 

This posture 1s used when and 
Neither the throat 

undertail coverts is When stanalnl~, 
bent or retracted with the head 

or thus the 
The tail is flicked with each step, but 

the undertail coverts are not fanned. There are no 
vocalisations with this posture. i\n 

u.n;;""" .... ,; and pre-egg
close 

within "'UwLHYCh 

fan the undertail 
coverts. 

and neck are in and the bill 
The head is not tucked under 

nor undertail 
coverts are visible. Birds may stand on one 
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~th the other held 

Aldabra Rails bathe ~ce a 
water is 
shallow water 

available. 

under the water in a 

The white 

or 
season, when fresh water 

may be absent or insufficient for 

relaxes the tf"~,th'>r~~ 

actual pre:erulng. 
nPF'l<'rw around the head area. It may be initiated 

either sex and may also be directed at otl:spong. 
1he individual often has eyes 

to expose 
is in the 

Allof:lre1eru:ng is done to 
the head and neck areas that individuals are not 
able to reach themselves. It often other 

behaviour such as and 

Curious Posture 
This is when an Aldabra Rail encounters a 
novel stimulus such as humans their 

The context of it very similar to that 
of the Alert the latter is used 
when a bird's attention is drawn to 
further away, and is most often seen when 
tetl1torial intruders are discovered. The neck is 
stretched and held on or close the horizontal. 
The is also horizontal and the head is often 
cocked at an Tbe neck is then often 
retracted and extended at a new Tbe 
may be in a as if 
contour feathers are not raised. 
and at 
or toes, 
made that attract attention. 

Alert Posture 
This is used when a bird is in a similar state of 
arousal as for the Curious but is not 
restricted to novel stimuli. It is very 

similar to the 

or 
honz'on·tal, so 

1S obscured. The tail is 
f.'V'UHllU~ down and the coverts and contour 

not fanned. This posture 
evolved of a need to see over a greater 

ensue. 

size of the 
away from the 

1 
another adult Aldabra 

uvuUU<u.y IS 

the Nest 

Birds may apT)ro:ach 
side to 

If neither 

in a territorial defence context. 
and the neck is 

The head is 
The tail is 

downwards 
~th coverts H .. a,,-w,",~,, may 
be raised. It is the 
Territorial Defence 

It is also used 
the aggressor. 

After the Posture is one or both 
if one bird backs down it will be 

if not, will The bird 
holds its neck up and out and UJ."U.,"y> 

throat and the undertail coverts, whereas the 
bird hold the neck closer to the and 

the tail 
Both to assist in 

..... ","OJU/", is also used adult birds 
when from the natal 

situation the chick LU1~1"L"11I-'Y 

parent of the young 
run towards the distress 

call and attack ot chase the other adult. 

39 
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Fighting 
Birds circle each other or app£()a<:n 
Territorial Defence 

the 

may greet one another when reunited 
towards the other with neck stretched and 
vertical and the head the 
throat Both 

Contour 
feathers are raised and undertail coverts 

but the white throat is concealed 
a low head and retracted neck once birds 
meet. After birds may resume lUlaglug, 

-~r-'----- or duet. 

and up. 
the are wide apart and in a 
crouch. The song is of variable and after 
the Posture birds the Relaxed 

I never saw the """."',,0- and 

to see 
to ro() sting 
from their sites. I found one of the roosts 
when the bird left it after the duet. 

postures are used 
and after coitus. I describe here a 

events. unless 
of the elements anyone or 

described may be 
Ine sequence of events 
of the initiation, In<;Ol1o.pl,ete events may be due to 
the presence of ()h~f'rvf'I'~ 
contact does not U"'C"~~'U,'--' 

but believe cloacal 
of the 

seen months 
and after young have 

and could be used in 
rlllptl"'no- and 

is initiated in one of two ways. 
the 

as much as in 
throat and coverts. 

initiation of the sequence may 
when a bird faces away from its mate and perrc,mlS 
the Invitation This is 
copulatIon sequence. In the Invitation 
bird arches its neck and downwards 

crouch with its 

undertail coverts are 
folded. The neck is but is neither 
stretched nor retracted. The head and bill are held 

forwards and 
around 30°. If the mate does 
Invitation it the 
and walks or 
The 
bird and crouches on the latter's 
almost tarsi and feet ev",-,-,-,-,,/", 

bird's back, the head down at 45°, the 
folded and the undertail coverts fanned. 

The mounted bird then raises its tail while still 
d1s~plalVlJJlg the undertail coverts. Its head and neck 

contact, 
seconds. 

for no more than 
It then dismounts and 

In this 

one or two 
the 

the bird 
walks in a semi-circle around the front of its mate, 
who remains in the Invitation The 
are fanned and contour feathers are with 
the head held low and the neck neither 
stretched nor rpt.,."rtpr! in the same way as in the 
N est Defence 

roles reversed. 

The 
Frith 

is not the case. 
sequence is then rpr,p<ltpf1 
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Nest 
These are to any intruder that aPlprc.aches 
too dose to the nest or except for 
which are For other 
birds rush towards the intruder in the Full Nest 

1 with held 
to the 

with the feathers IJUlllLlll<: 

held low and horizontal 
the 

The tail 
UV1UCUHl'U'Y and the undertail coverts are 

The mantle and back feathers are 
--r--;-'-o bird about a 

metre the intruder and walks to and fro in 
front of the intruder. It may make very 
attacks with at the intruder. 
If 

except the contour feathers are co:m~)lel[el'l1 
raised and the bird stands still 
and stares the 
feathers are 
If 
or U~"'UULUl'. 

Relaxed Posture 

Territorial Defence 

intruder very close. When the intruder gets too 
the bird will leave the nest in the Full Nest 

Defence either at the intruder or 
off the side of the nest and 

context 
often follow a .lCl.lC'LWJLJ.!, 

Partial Nest Defence 

or pn)Vl:S10Iwng young, 
intended 

the food item in the and 
Pr()vi:sio:ning Posture. It 
downwards so the bill almost touches the h-'J~-'-' 
The rest of its is in the relaxed posture. This 

is maintained until the food item has been 
taken from the bill. If a chick food or 

to handle it, the adult will it up 

posture from the side and UJ.1I..l<:.lU<:'lUl, 

small chicks even under the chest of the 
d1s1pla,Tlng bird. 

Curious Posture 

Posture 
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Bill (;'n~etlll{! Posture 

Invitation 

~) Coitus 

(I) Partial Defence 

42 



Univ
ers

ity
 of

 C
ap

e T
ow

n

and Submissive £11c","mo 

1. Postures and of the Aldabra 

f1.'Vfe.J,.JW" and Submissive l(m) 
This 1S distinct from the Territorial Defence 
....",,,-,,,,v. and differs from the described 

instance. 
form behaviour and when 

young from the natal Ii/lhen bird 
it the 

apI,ro:achlng another bird. 
It then stands over the other bird and leans 
forward when An bird may 
also the other bird's head or neck in its bill or 

the other bird with its chest. The bird 
attacked either a Submissive Posture 
flees. In the Submissive a bird crouches 

with the neck retracted and the head 
away from the aggressor, 
from the attacker. The tail 

no undertail coverts are 
are folded and the contour feathers 

are flattened. Outside the "'.1.";,";' .... l"1> 

observed lnIJLa-t)arr a~;re!;S1C'n 

it could 
or anse 

Ii/lhete the of 

consciousness for about 20 minutes 
attacked the male Betts pets. 

Interactions with other fln,!"Cllf'fl 

describes a mutualistic l.C1;Ul<Jll"llll1 

between Aldabra and Aldabta Giant 
The Rails 

This 
has never been seen me 

or anyone else \vith whom I have worked or to 

based on photC)gr:lptls and field observations text for 

whom I have to about it. On the COlltr:U:y, 
on several occasions have seen Aldabra 

the leaf litter less than a metre from 
Giant 
shown the interest in the other. 

Aldabra Rails have an immediate 
response to the sudden appearance of a bird. 
In one instance a Green-backed Heron Butorides 
striatus landed on of a bush about two metres 
from a of Aldabra Rails ,'lith chicks. At the 
sound of the heron both adults 
Im,t1!lctlLVely gave an alarm call ran eXl:relnellV 

for cover. I have seen sinlilar reactions to 
the sudden appearance boobies and tnl;at(!blJros. 
This trait is shared with the of other rallid 

& van Perlo B. pets. 
rrttlerma.re, the Aldabra Rails are very 

reluctant to the Without 
recourse to 
difficult to 

were resident there in the 
Aldabra Rails 
before 

Domestic Cat Felis cat us. 
aforementioned crabs and 

It may also be that 
this instinct from 

as there are 
lH",ua:~a"LaL that could 

on Aldabra that 

Aldabra and known nest prleolltors, 
ensured the retention of 
instincts in Aldabra Rails 
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Of the 
the Cat is a gCJ:IUllIC preclat()I of 

adult Aldabra Rails. 
Aldabra Rails overcome Robber 

Crabs in for food and the latter have 
never been seen to pose a threat to Rail 
nests or chicks. 

ten:estrial are 
U .... '."~l.Ull>U1 y killed for food. 

I Kestrels or Coucals 
Rails. 

human~mediated circumstances. Rails 
have defended nests and chicks 
Pied Crows iUdabra Rails were 

seen Turde Doves 
the season, but the reasons for this are 

do not compete for as the 
is and the Turde Dove is 

,"""Ie.,,'n to pose any threat to Ndabra Rail chicks 
of any age. Ndabra Dicn4niS aldabranus 
have aerial attacks 
on Aldabra retreated when 
under these are 
than nuisance to Rails. 

A few interactions have been noted 
between Ndabra Rails and Black Rats & 
Diamond Frith 

~, 
'\ 

in With one ex;cet)ti()n. Black Rats retreated 
in the face of from Aldabra Rails. The 

1n r~1.,t1~rin, 

entered their enclosure at 
Ndabra Rails are very attentive 
both the incubation and 
Black Rats 

are not 

of Aldabra Rails 

Rail eggs or chicks and pose litde or no threat to 
adult Aldabra Rails 1n 

In 1, I argue that 
for the local extinction of 

Rails on Ndabra. Two records of Aldabra Rail 
behaviour towards Cats that 
argument Hambler ct al. In 
both Aldabra Rails ;!rU)11t,'<1 

or Defence Posture rather than flee. 
This leads me to conclude that Ndabra Rails do 
not have an apl)ropn.ate 

ACKNOWLEDGMENTS 
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Can the 

KM. in press. Can the Aldabra White-thro.ated Rail urvunmn(.u cuvien aldabramlS Atoll Research 
Bulletin. 

ABSTRACT 

LJT1JOtt'mn'QJ cumen QtatJb,an~(J. 
Hl~,l1U<;;~~ bird o.f the western Indian Ocean islands. 

calJaC:llY fer , U'>L<UUC;'Ll, 

are considered in deterunn1!lg 
that it can All o.ther eVl.le:lllCe, 

INTRODUCTION 
24' S, 46° 20' is ho.me to. 
bird o.f the western Indian 

the Aldabra 

difference 
between the two. taxa is that the fo.rm o.n 

aldabranus is 
& van Perlo. 

The Aldabra to has 
been since it was first studied. 
Abbott (in describes them 

at each o.ther like game co.cks". Frith 
.,rr·"~"t .. l,, describes this 

at each 

no.t believed 
such o.bservatio.ns are o.n 

there are no. reco.rds o.f Aldabra 
defined here as level 

The Aldabra Rail's to. has 
thus far been inferred fro.m behavio.ral 

lack o.f 

The Aldabra Rail n"<Y1n"tpr1 

METHODS 
area 

area was measured fo.r 12 
the o.utline o.f the 

no.'teno.ol>:. sll1p,erumt:lo.smg this en paper 
Co.unllrlg the number o.f squares mo.re than 

the The resultant area was 

where measured 
exited the skin. The feather was then flattened 

the ruler and measured. The o.f all 
prJm~lnt:S on each were then summed and 
the percent;lge difference between summed values 
for and left calculated. 

Observations of Aldabra Rails were 
made in situatio.ns where wo.uld have been 

These include birds 
o.n o.ne 

bird abo.ut three meters up into. the air. 
watched its behavio.r in the air and o.n 

RESULTS 
Wlll"-"V<tUllJ'" calculatio.ns fo.r Aldabra 

are all well within theo.reticallimits 
with a mean o.f 0.62 (± 
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Aldabra Rails in the hllnd have 
nol1ct~ably small breast muscles. Dissection of 
two dead corroborated this 

very small breast muscles 
Aldabra 

de:,tnlCtlve) 1S 

different results. 

294 
230 
272 
322 
258 
340 
246 
350 
242 
276 
306 

Table 2. 
llnd 

area, total mass at capture llnd 
Aldabra Rails. 

180 0.61 

185 0.80 
185 0.68 

215 0.67 

161 0.62 
205 0.60 
152 0.62 
182 0.52 
157 0.65 

144 0.52 
165 0.53 

of breast total mass at 
percentage of total 

that breast muscle constitutes for two Aldabra 
Rails. 

Table 3. 
and 

Aldabra Rails. 

llnd 
showed a 

the 

asymmetry in cumulative 
feather of 

for it. I failed 
",-""-,,,HL,''''y knocked it off 
in mid au. 

any lift or apl0reC1aDle 
movement. It could not correct 

course and fell into the water below. 
to the shore and clambered out. It 

within two minutes. 
111(·1<1.~nt occurred after I had 

it 
eX~Im1rurlg it, I took it outside llnd 

up and away 
more thlln three meters vertical or It 

but uncoordinated in 
~"pp,u,F. contributed 

over the next 
two 

The last incident occurred when a free-
Aldabra Rail was discovered <;;,UUUJl19';Y 

metal bllnd on its 
human hair. How this came about is not known. 
The bird held its in the air llnd did not 
use at alL Two it and 
after about three minutes. It was able to 

its to move 
On several occasions it off rocks 

and fallen tree trunks. At no stage did it ever 
nor did it to It to be 

terrified I would have flown if it 
could have. 

DISCUSSION 
is determined three main 

'~"""""l'" power ('" relative volume of 
and rate 

most of their breast 
apparent when a bird 
lack the power tNll,1'r,,<1 

the second 
of a area, ~~"HL".LY 

Rail it became 
would be 

can be understood in the 
their nest- and chick-defense In these 

size of the d.1S,phlVU1Q 

Thus llny selective pressure to 
much smaller is counteracted. 

organs may not COl:n1J'rOl:n1~;e 
C11S,OJ~lVS. but would have 



Univ
ers

ity
 of

 C
ap

e T
ow

n

The volant birds 

Schmidt-Nielsen 
Hll>aU.La Rail 1) are 

Coclslcler2lDly below the 15% average for volant 
birds. The bulk of muscles is 
small for Aldabra Rails to engage in 

Aldabra Rails 

disuse. Whatever the cause, 
reduction results in a considerable 

for birds that no 

metabolic rate; evolution of 
concomitant evolution of a Irm'M·,.rl 

rate, a trait common to several 
flig:lltless rails "W~",."J 

\'Vhite-throated Rails on 

and were IJ.LlJua.my 

volant at the time colonized 
Benson & 

1nese birds could not have 

adults become so fat 
80%, of the P01)ul:lt1oin 
For all landbirds on "U, ... "c,,,,,, retlroijuc:t1on is 

tied to the wet NW monsoon & 
Variable and amount of 

rainfall means that in some years rains may be 
late far below average 

An to store reserves of 
of abundance would be 

~llrvtvl"a the 

further serve as an illsurance 
should rains be late or fail. Ihe 
for Aldabra Rails bec:omtlllg 

to 

CONCLUSION 
Aldabra Rails are 
absence of on 
Aldabra without need to 
where numerous 

and in the 
evolved on 

There are numerous & van Perlo 
and considerable to 

a condition to which rallids 
The 

sillmltanteous. post-Dn~eClillg molt renders adults 

adverse consequences. 
without any 
feathers are 

not maintained and become 1;;;""LL\oJlUI;;;LY 

Aldabra Rail could 

ineffective as organs for 
calculations suggest the 

the 
insubstantial bulk of muscles and asymmetry 
of their militates this I 
conclude that the Aldabra Rail cannot 
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Guidelines For Re-Introductions 
the SSC Re-introduction "'I-"",,""UO 

lVH:<:;W,ll!, of the mCN ""~'=~il. 1995 

INTRODUCTION 
These 

in response to the 
of re-introduction 

co·ost:qulently, to the need 
);UJIU"llll'C~ to ensure that the 

re-introductions achieve their intended consenration 
side-effects of 

Statement on the Translocation of 
m more detailed were felt to be 
essential in more coverage 
of the various factors involved m re-introduction 

are intended to act as a 
for useful to re-introduction 

programmes and do not represent an inflexible code 
of conduct. of the are more relevant to 

individuals than 
Others 

relevant to 
with limited numbers of founders. Each re-

pr()Pc.sal should be reviewed 
on its merits. It should be noted that re-
introduction is a very and 
"""A.<,"" .... process. 

Re-introductions or translocations of 
for or commercial 

purposes - where there is no intention to establish a 
viable different issue and 

~WIUC,llUC;". These include 
activities. 

1bis document has been written to 
encompass the full range of and animal taxa 
and is therefore It will be re'ilised. 
Handbooks for individual groups of 
animals and in future. 

CONTEXT 

translocations 
number of Ie-introductions and 

to the establishment of the 
Survival Commission's Re-

A of the 
IUCN's 1 Position 

Statement on the Translocation of 
in consultation with IUCN's other commissions. 

that the Guidelines 

blcdl~Ter:Sltv conservation and 
sustainable management of natural resources. The 

for environmental conservation and 
of IUCN and other conservation 

bodies is stated in documents such as for 
the Earth" and "Global which 
cover the broad themes of the need for aU'lJL<-''''''JIIC~ 

with involvement and 
sustainable natural resource an overall 
enhanced of human life and the need to 

m 
restoration of an array of 
has been tried to date. 

animals 
world. 

Restoration of and 
around the 

this form of 

so that re-introductions are both 
to and that the conservation world can learn 

based on extensive 
review of case histories and wide consultation 
across a range of will 

into the 

rh~''''''''ltv of and conditions involved. 
Thus the has been to 

introductions. 
IS, 

prllctl,cal assistance to 
or out re

audience of these 

managers or rather than decision makers 
in governments. Guidelines directed towards the 
latter group would have to go into 

on and 

1. DEFINITION OF TERMS 
liRe-introduction"; an to establish a 

in an area which was once of 
historical range, but from which it has been 
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""',U!"'"'''''' or become extinct 
is synonym, but that the re-introduction has 
been suc:ces;stul). 

"Translocation": deliberate and mediated 
movement of wild individuals or from 
one part of their range to another. 

IJUVlllaUVll of 

area. This is a feasible conservation tool 
there is no area left within a 
historic range. 

AI~:fS AND 
INTRODUCTION 

OF RE-

in the 
""'J";""'''"'''' or race, which has become 

or or in the wild. It 
should be re-introduced within the fotrner 
natural habitat and range and should mininlal 

b,Obiectives 
of a re-introduction may include: to 

survival of a 
the 

1fl an ",r' ... Ol7.t .. M'1 

restore natural 
economic benefits to the 
economy; to conservation awareness; or a 
combination of these. 

3. :rvillLTIDISCIPIlNARY APPROACH 
A re-introduction a 
ap1prc)ach lllV\>LVUl'" a team of persons drawn from 

4. 

As well as government 
include persons from 

,,"a.[Ut;ll~, with a full 

various 

ACTlv'ITIES 

and baciq"rcm1Jld research 

.. An assessment should be made of the 
of individuals to be re
should be of 

ubsP,ea,es or race as those which 
were unless numbers 
are not available. An of 
historical information about the loss and 
fate of individuals from the re-introduction 
area, as well as molecular 
should be undertaken in case of doubt as to 
individuals' taxonomic status. of 

variation within and between 
pc.puLlatlol1S of this and related taxa can also 

care is needed when the 
been extinct. 

.. Detailed studies should be made of the 
status and wild 

local 

include biotic 

natural in is 
crucial to the entire re-introduction scheme. 

.. The if any, that has filled the void 

introduced 
ecosystem is 

the loss of the 
should be 

of the 

success of the re-1flt:ro(lu(:ea poplllation. 
.. The 

.. 

should be modelled under various sets of 
COl[lc\J:tlons, in order to the 
number and cOlmO'OS:ltlc,n 
be released per year and the numbers of 
years necessary to promote establishment 
of a viable 

management, 
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Previous Re-introductions 

• research into 
introductions of the same or 
and 

Choice of release site and 

• Site should be "INithin the historic range of 
the For an initial re-inforcement 
there should be few remnant "INild 
individuals. For a 
should be no remnant 
prevent disease 
and introduction of alien genes. In some 

a re-introduction or re
inforcement may have to be made into an 
area which is fenced or othemse U<O,cllUW:;' .. , 

it should be "INithin the 
natural habitat and range. 

• A introduction 
should be undertaken as a last resort 
when no fOI Ie-introduction 
into the site or range exist and 
when a contribution to the 

"INill result. 

• The re-introduction area should have 

formaloro~lavnse) 

Evaluation of re-introduction site 

• of suitable habitat: re-

• 

introductions should where 
the habitat and of 
the are to be 
sustained for the for-seeable future. The 

of natural habitat 
a 

or cultural 
env1r011n1ent since needs 
to be ascertained and evaluated as a 
IJV'~UJl'" constraint The area should have 
sufficimt 

introduced adverse 
of earlier research or managemmt 

"INith domestic 
which may be seasonal. \Vhere 

the release site has substantial 
caused human a 

habitat restoration programme should be 
initiated before the re-introduction 1S 
carried out. 

aWUJA.U'Y of suitable release stock 

• It is desirable that source animals come 
from "INild If there is a choice 
of "INild founder stock 

• Removal of individuals for re-introduction 

• 

must not the 

after 
translocation on the donor popullatlon have 
been and after it is that 
these effects will not be He>'allve. 

• If 

both 

• Re-introductions should not be carried out 

• 
stock. 

because 
as 

release stock 
between 2"ove:rnrneJats 
to a 

process before from 
animals found to be 

must 
COlls1E~nlellt, and the 
remainder must be 

in strict for a suitable 
before retest. If clear after 

the animals may for ~lHI)lll"ll.l. 

• Since infection "INith serious disease can be 
srul?m~~nr, ""1-"'"'-""" y if this 
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4b. 

.. 

.. 

.. 

mterc:ontmental, great care must be taken 
to rninimize this risk. 
Stock must meet all health 

the authorities of 
the country and 
Or()V1S10Ins must be made for '-!U:Ulluuue 

necessary. 

and birds 

the necessary information to survival 
in their 

bred individual's 

to ensure that 
bred animals 

as carnivores or are 
not so confident in the presence of humans 
that be a to local 

their livestock. 

SOCIO-ECONOMIC AND LEGAL 

.. Re-introductions are 
that the commitment of 

nna-tp~fn financial and support. 

.. Socio-economic studies should be made to 
lllliJa'.l,. costs and benefits of the re

introduction p:rogramme to local human 

.. 

• 
communities. 
Where the 

if the 

of the re-introduced 
is at risk from human 'lrtn,.,j·,£>" 

measures should taken to minimise these 
in the re-introduction area. If these 
measures are the re
introduction should be abandoned or 
alternative release areas 

.. The of the country to re-
introductions and to the concerned 
should be assessed. This include 

national and 

.. 

international and LCI';W<LUUU~, 
of new 

as necessary . 
Re-introduction must take with the 
full and involvement of all 
relevant government of the 

host country. This is 
j<n1"n,·t'l~.T in re-introductions in 

border areas, or more than one 
state or when are-introduced 
can 
territories. 

into other states, n"'~"'Mr'>" 

.. risk to life or 

.. 

should be minimised 
made for 

where necessary; where all 
other solutions removal or destruction 
of the released individual should be 
considered. In the case of uU,,,,~a,LVL 

should 
boundaries. 

PREPARATION AND RELEASE 

and land owners, 
national and international conservation 

.. Construction of a team 
with access to technical advice for all 

of the prograntme. 
.. Identification of short- and 

success indicators and 

.. 
• 

prograntme UULaliUIL, in context of 
aims and nh1Pc·t1'IJ·P~ 

for all 

is intervention may be necessary 
if situation proves 
favourable. 

• of 
release stock that is a 
between governments. Health of 

related in the fe-introduction 
area. 

• If release 1S care must be 
taken to ensure that: a) the stock is free 
from infectious or 
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and before and b) the 
stock will not be to vectors of 
disease which may be at the 
release absent at 
and to which it may 

.. If vaccination to 

.. 

.. 

.. 

endemic or diseases of wild stock 
or domestic livestock at the release is 
deemed this must be carried 
out 
allow sufficient time for the 
the reqU1!f~d UJlUHl.UU'Y 

horticultural 

arrangements, 
stock travels far or crosses international 
boundaries to the release site. 

of transport for 
of stock to the country and site of 

with on 
ways to minimize stress on the individuals 

transport. 
Determination of release 
(ac:c!1:m2.tlZaUOn of release stock 
area; behavioural 

and 

strategy 
to release 

" Establishment of on interventions 

" of conservation education for 
support; of 

individuals involved 
programme; 

Footnotes: 
1 Guidelines for uc"cuW .. U"Ut; pr()Cedures for 

lUCN. 
2 The taxonomic unit referred to IDlrOlultlOllt 
sul)Sf)eC1eS or as as it can be 

for reintroduction 

mass media and 111 
involvement where fJU,""'JHO 

in the programme. 
.. The welfare of animals for release 1S of 

paramount concern all these stages. 

POST-RELEASE ACTIVlTIES 
.. Post release of all 

.. 

.. 
" 

" 

.. 

" 

of) individuals. This most vital 
aspect may be direct 

or indirect spoor, 
1111:orm2Iflts) methods as suitable. 

undertaken. 

necessary. 

and behavioural 
stock must be 

Decisions for or 
discontinuation of programme where 
necessary. 

Habitat or restoration to 
continue where necessary. 

relations 
education and mass media 

coverage. 

" Evaluation of cost-effectiveness and 
success of re- introduction te(;hruques, 

" in scientific and 
literature. 

confiscated in trade are 

it may be a lower taxonomic unit 

3 A taxon is extinct when there is no reasonable doubt that the last individual has died 

The 

IUCN The WorM Conservation 
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The data prf~se:nted in Table A-4,1 are records of all ilJdabra Rails aldabranus banded on Aldabra 
Rails were banded with 7.5 mm metal SAFRING bands on tarsus and 
visible codes on the left tarsus, Yellow bands were 

bands were used for adults on Malabar 
bands were reserved for chicks or The age of adults at was unknown. 

is believed to have been Picard an adult in 1992 I t was therefore least 8 years old 
when handed and at least 10 years old when in October 

4) except for Y14 and Y15. These birds died in cantlvttv 
indicates unsexed individuals 

bruadlng location for the reintroduced birds is as 
YAI-Y10 were and banded at Gionnet and Y12-Y21 were 

see data are the most recent month in which a 
identification of a banded individual was made. These data were taken from routine m()ffiICoIllng 
on Aldabra and incidental observations staff on Dashes indicate that individuals were either not 
r('t1'~n1n('rl after I.nU'Ull"b or, in the case of not retrat:,ped after the natal tl'tf'lt,')1"V 

Table A-4,1. ba11dlng locations Malabar MC and Malabar are :Middle 

677803 WhiteAl Adult M Malabar 

Adult F Malabar 

677805 White A4 Adult M MalabarMC 

677806 White AS Adult M Malabar MC 

White A6 8 years M MalabarMC 

677808 Yellow A1 Adult F Picard 

677809 Yellow A2 Adult M Picard 

677810 Yellow Adult F Picard 

677811 Yellow A4 Adult F Picard 

677812 Yellow AS Adult M Picard 

677813 Yellow A6 Adult F Picard 

677814 Yellow A7 Adult F Picard 

677815 Yellow A8 Adult M Picard 

677816 Yellow A9 Adult M Picard 

677817 Yellow 10 Adult F Picard 

677819 Yellow 12 Adult M Picard 

677820 Yellow 13 Adult F Picard 

677821 Yellow 14 Adult Picard Died 

677822 Yellow 15 Adult Picard Died 

677823 Yellow 16 Adult F Picard 

677824 Yellow 17 Adult M Picard 

677825 Yellow 18 Adult M Picard 



Univ
ers

ity
 of

 C
ap

e T
ow

n

677827 Yellow 20 Adult M Picard 

677828 Yellow 21 Adult F Picard 

677829 White Adult F Malabar G 

677830 WhiteA8 Adult M Malabar 

677831 WhiteA9 Adult M Malabar G 

677832 White 10 Adult F Malabar G 

677833 White 11 Adult M Malabar G 

677834 White 12 Adult M Malabar G 

677835 White 13 Adult Malabar G 

677836 White 14 Adult M Malabar G 

677837 White 15 Adult F Malabar G 

677838 White 16 Adult M Malabar G 

677839 White 17 Adult F Malabar G 

677840 No band F Malabar G 

677841 White 19 Adult F MalabarG 

677842 White 20 Adult F MalabarG 

677843 White 21 Adult M 

677844 White 22 Adult F 

677845 \Vhite 23 M 

Blue Chick 

677847 \Vhite 24 Adult M 

677848 None Chick 

677849 \Vhite 25 F 

White 26 Adult F 

677851 White 27 Adult M 

677852 White 28 Adult M 

677853 White 30 Adult F Malabar MC 

677854 \Vhite Adult M Malabar MC 

677855 Blue Chick Malabar 

677856 Blue 50 Chick Picard 

677857 Blue 51 Chick F Picard 

677858 Blue 52 Chick F Picard 

677859 Blue Chick F Picard 

677860 None Adult F aux Cedres 

677861 None Adult M he aux Cedres 

677862 None Adult M aux Cedres 

677863 None Adult M aux Cedres 

677864 None Chick F aux Cedres 

677865 Blue 55 Chick F Picard 
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Metal band Sex location 

677866 F 

677867 Blue A3 Chick F Malabar G 

677868 Blue Chick M Malabar G 

677869 \:(:wte 32 Adult F Malabar G 

677870 \lC'hite 33 Adult F Malabar G 

677871 ""'wte 34 1 Adult F Malabar G 

677872 Blue A5 Chick F Malabar G 

677873 Blue 57 Chick F Picard 

677874 Blue 58 Picard 

677875 None Adult 

677876 None Chick F G:dres 

677877 None Adult aux G:dres 

677878 \lC'hite 35 Adult 

677879 BlueA6 Chick 

677880 Blue A7 Chick 

677881 ""'wte 36 Adult F 

677882 \:(:wte 37 Adult F 

677883 \:(:wte 38 31 Adult 04/2001 

677885 None 01 Chick 

677886 \:(:wte Adult 

677887 Blue 1 year M Picard 

677888 Blue 1 year M Picard 

677889 Blue year Picard 

677890 Blue 1 year Picard 

677891 \lC'hite 40 Adult G 

677892 \lC'hite 41 Adult G 

677893 \lC'hite 42 Adult Malabar G 

677894 \lC'hite 43 Adult Malabar G 

677895 Blue 64 Chick F Picard 

677896 Blue 65 Chick F Picard 

677897 Blue 49 /2001 1 year F Picard 

677898 Blue 67 Chick F Picard 

677899 Blue 70 Chick M Picard 

677900 Blue 71 Chick M Picard 

677901 Blue Chick M Picard 

677902 Blue 73 Chick F Picard 

677903 Blue Chick M Picard 

677904 Blue 75 Chick M Picard 

677905 Blue Chick M Picard 

677906 Blue 77 Chick M Picard 
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location 

677908 Blue 79 19/03/2001 Chick F Picard 

677909 Blue 80 19/03/2001 Chick M Picard 

677910 Blue 81 19/03/2001 Chick F Picard 

677911 White 44 28/03/2001 Adult MalabarMC 10/2001 

677912 White 45 28/03/2001 Adult F Malabar MC 10/2001 

677913 Blue A9 28/03/2001 Chick M Malabar MC 

677914 Blue 10 28/03/2001 Chick M Malabar MC 

677915 White 46 28/03/2001 Adult F Malabar MC 

677916 White 47 28/03/2001 Chick F MalabarMC 10/2001 

677917 Blue 11 28/03/2001 Chick M MalabarMC OS/2001 

677918 Blue 12 28/03/2001 Chick F Malabar MC 
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