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SOME OBSERVATIONS ON N E S I L L A S  ALDABRANUS, THE 

ENDANGERED BRUSH WARBLER OF ALDABRA ATOLL,  

W I T H  HYPOTHESES ON I T S  D I S T R I B U T I O N  

INTRODUCTION 

N e s i l l a s  a ldabranus Benson and Penny, the  Aldabran Brush Warbler, i s  
endemic t o  Aldabra a t o l l ,  Republic of Seychel les .  I t  i s  considered the 
world's r a r e s t ,  most r e s t r i c t e d  and most h ighly  threatened b i r d  (Co l l a r  
and S t u a r t  1985). 

This  paper p re sen t s  r e l a t i v e l y  r e c e n t  observa t ions  of 1. aldabranus,  
and cons iders  the  f e a t u r e s  of i t s  h a b i t a t  which may be involved i n  the 
very r e s t r i c t e d  d i s t r i b u t i o n  of t h i s  spec i e s  on Aldabra. Tes t ab le  
hypotheses a r e  presented which could form the  b a s i s  of f u t u r e  work on t h i s  
spec i e s ,  and which might he lp  i n  e f f o r t s  t o  conserve it. 

The warbler  was discovered i n  1967  e ens on and Penny 1968), and a s  
much of the  a t o l l  had a l r eady  been sampled by mis t -ne t t i ng  i t  was evident  
a t  t h a t  time t h a t  the spec i e s  was n o t  d i s t r i b u t e d  throughout Aldabra. 
Extensive searches  by R. P. Prfs-Jones,  between J u l y  1974 and Feb. 1977, 
revealed f i v e  ind iv idua l s ;  a l l  were wi th in  a 50 m wide, 2 km long s t r i p  
along the no r the rn  c o a s t  of western I l e  Malabar near  Gionnet ( s e e  Fig. 1 ) .  
This  s t r i p  w i l l  be c a l l e d  the  Gionnet region,  and the  vege ta t ion  wi th in  i t  
the  c l a s s i c  h a b i t a t  of N.  a ldabranus.  No warblers  have ever  been seen 
away from t h e i r  c lass ic -habi ta t ,  bu t  i t  was hoped t h a t  the  l i t t l e -known  
southwestern region of Grande Te r re  might suppor t  a populat ion;  however, 
i t  is  now known t h a t  the mixed scrub  i n  t he  SW is  d i s s i m i l a r  t o  t h a t  a t  
Gionnet (Cowx 1980, D. McC. Newbery pers .  comm. and personal  observa t ion)  
and l imi t ed  searches  with c a l l  playback revealed no warblers  (C. Peet  
pers .  comm.; personal  observa t ion  1983). I t  is  thus considered un l ike ly  
t h a t  a populat ion of N. aldabranus e x i s t s  elsewhere than on I l e  Malabar. 

The populat ion of the  warbler  was es t imated  t o  be a t  most 25 
i nd iv idua l s  i n  1977, based on knowledge of behaviour and e x t r a p o l a t i o n  
i n t o  the e x t e n t  of l i k e l y  h a b i t a t  (Prfs-Jones 1979). The h a b i t a t  
considered s u i t a b l e  was t h a t  s i m i l a r  t o  the  mixed scrub  near  t he  c o a s t  i n  
t he  Gionnet region,  and was thought t o  extend t o  ca.  1 km west of Anse 
Grand Grabeau. 
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The c l a s s i c  h a b i t a t  was considered t o  have fou r  f e a t u r e s  which, taken 
i n  conjunct ion,  made i t  d i s t i n c t  from o t h e r  a r e a s  of the a t o l l  (Prgs-Jones 
1979). These were : a )  extremely dense, closed-canopy vege ta t ion ,  wi th  a  

cons iderable  leaf  l i t t e r i s o i l  l a y e r  beneath; 
b) l a r g e ,  dense s tands  of almost pure Pandanus 

t e c  t o r i u s  ; 
c )  a high abundance of Dracaena r e f l e x a ;  
d)  a  t o t a l  absence of both torti-eochelone 

g igantea  Schweigger) and goa t s  (Capra h i r c u s  L.) 

I n  t h i s  paper we review these  four  f e a t u r e s ,  cons ider ing  r e c e n t  
observa t ions  of the warbler  and using s e l e c t e d  d a t a  from a s tudy we made 
of the composition and a r c h i t e c t u r e  of the mixed scrub  of I l e  Malabar 
(which w i l l  be published s e p a r a t e l y ) .  

We r e p o r t  here  some observa t ions  on the  warbler  and r e l a t e d  s u b j e c t s  
made by the  Animal Ecology Research Group, Oxford, Expedi t ion t o  Aldabra 
(on Aldabra 2 Aug. t o  26 Sept .  l 9 8 l ) ,  the Southampton Univers i ty  
Expedition t o  Aldabra (11  J u l y  t o  15 Sept.  1982) and the  Cambridge Aldabra 
R a i l  and Brush Warbler Expedi t ion (19 Ju ly  t o  24 Sept.  1983). 

I. RECENT OBSERVATIONS OF N. ALDABRANUS - 
1)  Observat ions 

Observat ions of the warbler  up to  1977 a r e  given i n  Benson and Penny 
(1968) and Prfs-Jones (1979). Since R.P. Prgs-Jones l e f t  Aldabra i n  1977 
the re  have been, t o  our  knowledge, four  d e f i n i t e  records  of N. a ldabranus 
and a  number of observa t ions  of b i r d s  thought t o  be of t h i s  s p e c i e s .  
These records  a r e  l i s t e d  i n  Table 1. It has been pointed o u t  by R.P. 
Prfs-Jones (pe r s .  comm.) t h a t  very occas iona l ly  vagrant  warb lers  of o t h e r  
spec i e s  may be found on Aldabra, and t h a t  a l though the long c a l l s  of N. 
a l d a b m  a r e  d i s t i n c t  from the  v o c a l i s a t i o n s  of o the r  indigenous b i r d s  
(O.E. Prgs-Jones, pers .  comm.), confusion might conceivably a r i s e  with 
such vagrants ;  t he re fo re ,  only good v i s u a l  records  can be t r e a t e d  a s  
c e r t a i n .  \ 

We desc r ibe  some of the r e c e n t  observa t ions  i n  d e t a i l  below: 
I n  1981, w h i l s t  walking along uncut t r a n s e c t s ,  C. Hambler and T.C. 

Gui l ford  heard a very d i s t i n c t i v e  c a l l ,  subsequently i d e n t i f i e d  by 
comparison wi th  taped c a l l s  a s  a lmost  c e r t a i n l y  t h a t  of 5. aldabranus.  
The s i t e  was i n  t h i ck  mixed scrub  about 250 m e a s t  of Anse P e t i t  Grabeau, 
and about  100 m inland c l o s e  t o  vege ta t ion  dominated by Pemphis ac idu la .  
The c a l l ,  l a s t i n g  about  two seconds, comprised a  s e r i e s  of c l i c k s  i n  rap id  
succession;  the frequency of c l i c k i n g  increased  i n  the middle of the c a l l ,  
which was thus descr ibed non-phonet ical ly  a s  a  " r a t t l e ,  c h i r r ,  r a t t l e " .  
This  may be the  alarm c a l l  descr ibed  by Penny a s  a  harsh  " c h i r r r "  and by 
Diamond a s  a  s h o r t ,  sco ld ing  c h a t t e r  ( i n  Benson and Penny, 1968). 

On 1 Sept .  1983 a t  ca.  5 p.m. a  chak sequence (~rfs- ones 1979) was 
heard th ree  times by one of us  (K.H.) i n  a  t h i c k  Pemphis a c i d u l a  bush, 
beside the northernmost pebble beach on the  Malabar s i d e  of Passe Gionnet;  
s eve ra l  a t tempts  were made to  f i n d  t h i s  b i r d  aga in  i n  the fo l lowing  week, 
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inc luding  use of c a l l  playback and squeaking, b u t  with no success .  

On 2 Sept.  i n  the  e a r l y  a f te rnoon we heard two chak sequences 
between pos t s  A28 and A29 on the  c o a s t a l  pa th  a t  Gionnet. These c a l l s ,  
each l a s t i n g  about  4 seconds, were probably the  "machine-gun c h a t t e r s "  
descr ibed  by Prfs-Jones (1979) a s  being given r a r e l y ,  i n  excitement.  The 
c a l l i n g  b i r d  was seen, and i t  approached us--possibly a t t r a c t e d  t o  
squeaking. I t  did n o t  respond t o  c a l l  playback and examined us from a 
d i s t a n c e  of about  a metre,  before  moving of f  and feeding i n  the  scrub.  
The b i rd  bore a s i n g l e  r i n g ,  on the  r i g h t  leg,  so must have been one of 
the four  b i r d s  r inged a s  a d u l t s  i n  1974; the  co lour  r i n g  on the  l e f t  l eg  
has been l o s t .  D e t a i l s  of r inged b i r d s  a r e  given by R.P. Prfs-Jones 
(1979--for co lour  r i n g s ,  and pers .  comm.--for metal r i n g s ) .  

A warbler  with a s i n g l e  r i n g ,  a s  above, was seen (by C.H.) around pos t  
A29 on 4 Sept . ,  and between p o s t  A27 and A28 on 6 Sept.  As o t h e r  b i r d s  
might have l o s t  co lour  r i n g s ,  we cannot be su re  t h a t  the same ind iv idua l  
was involved i n  each case.  

I n  a l l  the September 1983 s i g h t i n g s  the  b i r d  was observed feeding  
a c t i v e l y ;  i t  appeared i n  good cond i t i on  and was n o t  i n  moult. I n  the  
s i g h t i n g s  on 1 and 4 September' t he  b i rd  took many food items too small  t o  
i d e n t i f y ,  and was seen s e v e r a l  times t o  hang beneath twigs and stems while  
pecking a t  the  underside of leaves--such hanging behaviour was n o t  
observed by R.P. Prfs-Jones (pe r s .  comm). 

2) Discussion of r ecen t  observa t ions  

The r e c e n t  observa t ions  a r e  i n t e r e s t i n g  mainly because of t he  extreme 
r a r i t y  of - N. a ldabranus;  a l though they add l i t t l e  t o  what i s  a l r eady  known 
of the spec i e s ,  any information i s  worth examining i n  case  a t tempts  can be 
made t o  save the b i r d ,  o r  a s  the  l a s t  records  of a spec i e s  becoming 
e x t i n c t .  

A t  l e a s t  one of the b i r d s  r inged between 16 Apr i l  1974 and 1 7  Dec. 
1974 survived i n  1983, i n d i c a t i n g  t h a t  an age of a t  l e a s t  9 yea r s  can be 
reached. This  is no t  except iona l  f o r  a small  t r o p i c a l  b i r d  (Prps-Jones 
and Diamond 1984). A mean l i f e  expectancy of 8.9 years  i s  g iven  f o r  the 
Seychel les  brush warbler  (Acrocephalus s e c h e l l e n s i s )  by Diamond (1980), 
and ind iv idua l s  of t h a t  spec i e s  have been observed engaged i n  breeding 
behaviour a t  10 years  old-(V. Wood, per.  comm.) with some su rv iv ing  t o  a t  
l e a s t  11 yea r s  (H. Owen, pers .  comm.). 

The b i r d ( s )  we saw on 2, 4, and 6 Sept.  1983 showed an  i n i t i a l  
i n t e r e s t  i n  us,  and then wandered of f  feeding;  i n  the l a t t e r  two 
s i g h t i n g s ,  squeaking and c a l l  playback were n o t  used t o  a t t r a c t  the  b i rd ,  
and indeed i n  the f i r s t  s i g h t i n g  of a b i rd  on 2 Sept . ,  we were n o t  even 
seeking the  b i r d  when it f i r s t  appeared near  us. We had the  d i s t i n c t  
impression t h a t  the b i rd  spontaneously approached people a s  they moved 
n o i s i l y  through the vege ta t ion  on the  path. It i s  t he re fo re  i n t e r e s t i n g  
t h a t  c u r i o s i t y  and tameness have been noted i n  the  probable a n c e s t o r  of N. 
a ldabranus : the  poly typic  - N. typ ica  of Madagascar and the  Comoro 1s lands- 
T ~ a n d  1936; Benson 1960). I t  i s  poss ib l e  t h a t  when approaching i n  
"cu r ios i ty"  the  b i rd  i s  seeking d i s tu rbed  inver tebra tes - -perhaps  a l s o  why 

Atoll Research Bulletin No. 290. Hambler, C., K. Hambler and J.M. Newing. May. 1985



N e s i l l a s  i s  a  common member of p a r t i e s  of mixed spec i e s  on Grande Comoro 
-1960). A s  w i l l  be d iscussed  l a t e r  (Sec t ion  11, 3 )  i n v e r t e b r a t e  
abundance o r  a c t i v i t y  may be c r u c i a l  t o  the  d i s t r i b u t i o n  of N. a ldabranus.  - 

A l l  of the  records  of N. a ldabranus f a l l  w i th in  the  Gionnet region,  
wi th  the no tab le  except ion Tf  t h a t  from near  Anse P e t i t  Grabeau i n  1981, 
which i s  some 9 km e a s t  of the  n e a r e s t  previous record. A s  t h i s  record 
was of vo ice  only,  i t  i s  s u b j e c t  t o  the r e s e r v a t i o n  mentioned above. The 
i s o l a t e d  observa t ion  of N. a ldabranus he re  would p re sen t  many i n t e r e s t i n g  
p o s s i b i l i t i e s ,  bu t  information on the  spec i e s  i s  so l imi t ed  t h a t  
i n t e r p r e t a t i o n  is  v i r t u a l l y  pure specula t ion .  I t  sugges ts  t h a t  the  
warbler can a t  l e a s t  su rv ive  i n  h a b i t a t  n o t  prev ious ly  considered 
sui table ' .  However, v i r t u a l l y  nothing i s  known of d i s p e r s i o n  i n  t h i s  
spec i e s ,  o t h e r  than t h a t  i t  may account  f o r  per iods  when ind iv idua l s  
"vanished" from the s tudy a r e a  a t  times between 1974 and 1977 (PrFs-Jones 
1979). 

I t  i s  un l ike ly  t h a t  a  "s izeable"  popula t ion  ( i . e .  one a s  l a r g e  a s  
t h a t  of t he  Gionnet reg ion  i n  the  1974-1977 per iod)  could have escaped 
d e t e c t i o n  i n  the  Anse P e t i t  Grabeau t o  Anse Malabar a r e a ,  a s  t h i s  a r e a  has 
been v i s i t e d  many times on va r ious  r e sea rch  and management p ro j ec t s .  We 
v i s i t e d  the a r e a  of the  1981 record i n  1983, and used c a l l  playback and 
squeaking wi thout  r e s u l t .  I f  a  popula t ion  d id  e x i s t  t he re  it would be 
l e s s  l i k e l y  t o  be discovered i f  i t  were more than about  50 m i n l and ,  away 
from the c o a s t a l  path, i n  more dense and l e s s  v i s i t e d  vegeta t ion .  

Our exp lo ra t ion  of the Anse P e t i t  Grabeau a rea  i n  1981 and 1983 
revealed a  mosaic of mixed scrub  and patches of Pemphis, wi th  the  mixed 
scrub  being c l o s e r  i n  composition t o  "Malabar Mixed Scrub" than t o  
"Gionnet and Polymnie Mixed ~ c r u b s "  (vege ta t ion  c l a s s i f i c a t i o n  a f t e r  
Gibson and P h i l l i p s o n  1983). Unless o t h e r  observa t ions  of the  warbler  a r e  
made i n  t he  Anse P e t i t  Grabeau reg ion ,  o r  e a s t  of Opark, we be l i eve  the re  
a r e  i n s u f f i c i e n t  grounds t o  inc lude  the vege ta t ion  i n  t h i s  reg ion  a s  
s u i t a b l e  h a b i t a t  f o r  a  populat ion of - N. a ldabranus.  

The n e s t  we discovered west of Opark p re sen t s  the p o s s i b i l i t y  of the 
Gionnet populat ion of 2. aldabranus extending t o  Opark i n l e t ,  which would 
be c o n s i s t e n t  wi th  the  observa t ions  on vege ta t ion  d iscussed  i n  Sec t ion  I1 
1 below. 

There a r e  n o t  enough d a t a  t o  compare the  s i z e  of the popula t ion  of 
warblers  near  Gionnet i n  the  e a r l y  1980's wi th  t h a t  i n  1974-1977. The 
spec i e s  i s  d i f f i c u l t  t o  observe,  and responds l e s s  read.ily t o  c a l l  
playback i n  the  dry season when our v i s i t s  were made (R.P. PrFs-Jones, 
pers .  comm.). The r e c e n t  infrequency of observa t ions  does n o t  g ive  an  
i n d i c a t i o n  of a  change i n  abundance, which could have occurred without  
de t ec t ion .  We d i scuss  i n  the  next  s e c t i o n  changes i n  the vege ta t ion  on 
I l e  Malabar s i n c e  the  1970's, which lead us t o  sugges t  t h a t  the maximum 
l i k e l y  populat ion is  about  ha l f  t h a t  prev ious ly  es t imated ,  wi thout  
assuming a  change i n  the  r e a l  dens i ty  of the  spec i e s .  
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11. THE HABITAT OF N. ALDABRANUS - 
1 )  New observa t ions  on the  vege ta t ion  of western I l e  Malabar 

The c r i t i c a l  f a c t o r  i n  a s se s s ing  the l i k e l y  d i s t r i b u t i o n  l i m i t s  of N. - 
aldabranus on I l e  Malabar i s  the  d i s t a n c e  t o  which h a b i t a t  t h a t  i s  
considered s u i t a b l e  extends e a s t  a long the  no r the rn  c o a s t  of the  i s l and .  
Various d i f f e r e n c e s  i n  the  spec i e s  composition of the  mixed scrub  
vege ta t ion  of e a s t e r n  and western I l e  Malabar have a l r eady  been descr ibed 
(Newbery and H i l l  1981; Gibson and P h i l l i p s o n  1983). A change occurs  
from the  Gionnet type of mixed scrub  t o  the  more ex tens ive  Malabar type, 
bu t  the d e t a i l s  of the t r a n s i t i o n a l  zones were n o t  known. C e r t a i n  spec i e s  
of p l a n t s  a r e  excep t iona l ly  abundant i n  the  NW of Aldabra ("northwestern 
species": Gibson and P h i l l i p s o n  1983), and the f requencies  of such spec i e s  
dec l ine  i n  the  e a s t e r n  reg ion  of I l e  Malabar; we inves t iga t ed  t h i s  d e c l i n e  
i n  1983, using uncut t r a n s e c t s  marked on Fig. 1, t o  t r y  and d iscover  how 
mixed scrub  s u i t a b l e  f o r  the  warbler  graded i n t o  apparent ly  unsu i t ab l e  
types.  

Pre l iminary  a n a l y s i s  of our  r e s u l t s  on the  d e n s i t i e s  of p l a n t  spec i e s  
i n  the mixed scrub  r evea l s  t h a t  f o r  a  number of spec i e s  t h e r e  is a  sharp  
d e c l i n e  i n  abundance i n  a  p a r t i c u l a r  s e c t i o n  of the  i s l and :  the  Opark 
a rea .  A t  t h i s  s i t e  t he re  is  an  i n t e r r u p t i o n  of the  c o a s t a l  c l i f f ,  with a  
bay about 100 m wide which extends about  200 m in land  before  narrowing 
i n t o  a  mangrove creek. As f a r  a s  we could t e l l ,  t h i s  s e p a r a t e s  the mixed 
scrub  b e l t s  a long the  no r the rn  c o a s t  on e i t h e r  s i d e .  

There a r e  many d i f f e r e n c e s  i n  the  dens i ty ,  a r c h i t e c t u r e ,  and spec i e s  
composition of mixed scrub  near  Gionnet and Anse P e t i t  Grabeau (Hambler e t  
a l .  i n  prep.) ,  but  our most s i g n i f i c a n t  discovery is  t h a t  some such 
d i f f e r e n c e s  a r e  ev ident  on oppos i te  s i d e s  of Opark, d e s p i t e  the r e l a t i v e l y  
s h o r t  l ength  of c o a s t l i n e  involved. We i l l u s t r a t e  t h i s  vege ta t ion  change 
i n  Table 2, i n  which s e l e c t e d  spec i e s  only a r e  included;  t h e r e  a r e  o t h e r  
p l a n t  spec i e s  which do n o t  fol low the same t rend ,  bu t  we cons ider  t he  
spec i e s  l i s t e d  i n  the t a b l e  a r e  p a r t i c u l a r l y  u se fu l  i n  the  con tex t  of a  
h a b i t a t  change which might l i m i t  the  warbler ,  and c e r t a i n  of these  spec ies  
a r e  discussed i n  more d e t a i l  i n  the  fol lowing sec t ions .  The d i f f e r e n c e s  
i n  vege ta t ion  a c r o s s  Opark, bu t  p a r t i c u l a r l y  the  dramatic  d e c l i n e  i n  
Dracaena r e f l e x a  and Tarenna s u p r a - a x i l l a r i s  gave the very d i s t i n c t  
impression t h a t  Gionnet-type mixed scrub  ends a t  Opark. 

I t  i s  probably n o t  p o s s i b l e  t o  determine how long t h e r e  has been a  
d i f f e r e n c e  i n  the vege ta t ion  on the oppos i te  s i d e s  of Opark; the  
p o s s i b i l i t y  t h a t  i t  is  of r e c e n t  o r i g i n  cannot be excluded. We know of no 
s t u d i e s  of the  vege ta t ion  i n  t h i s  a r e a  p r i o r  t o  our own i n  1983. I t  is  
poss ib l e  t h a t  the  s u b s t r a t e  is  d i f f e r e n t  west of Opark (which is an  
except iona l  f e a t u r e  on the c o a s t l i n e ) ,  bu t  a  map of the geology of Aldabra 
(Bra i thwai te  e t  a l .  1973) does n o t  sugges t  t h i s ;  moreover, t he  
topography of the Gionnet reg ion  i s  n o t  thought pecu l i a r  (Thorpe and 
S todda r t  1969). We sugges t  t h a t  the vege ta t ion  d i f f e r e n c e s  a c r o s s  Opark 
may be p a r t l y  the r e s u l t  of the a c t i v i t y  of l a r g e  herb ivores ,  a s  discussed 
i n  Sec t ion  I1 2  d. 
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We now review ind iv idua l ly  f e a t u r e s  of the c l a s s i c  h a b i t a t ,  and i t s  
ex t e n t .  

2) Review of f e a t u r e s  of the c l a s s i c  h a b i t a t  

Although the combination of the  fou r  f e a t u r e s  l i s t e d  i n  t he  
In t roduc t ion  is  probably unique t o  Gionnet, i t  remains t o  be explained why 
t h i s  combination-of f e a t u r e s  might be important  t o  2. aldabranus w h i l s t  
o t h e r  unique h a b i t a t s  on Aldabra a r e  apparent ly  unsui tab le .  

a )  Extremely dense, closed-canopy vege ta t ion ,  wi th  much l i t t e r  and 
s o i l .  "Dense" is  a  somewhat r e l a t i v e  and ambiguous term i n  the  con tex t  of 
vege ta t ion ,  and is  o f t e n  used a s  a  gene ra l  d e s c r i p t i o n  of the  combined 
in f luences  of rooted-p lan t  dens i ty  and a r c h i t e c t u r a l  f e a t u r e s  such a s  
abundance of twigs,  l eaves ,  e t c .  

The mixed scrub  near  Gionnet has been descr ibed  a s  "dense t a l l  
sc rub  about  15 f e e t  high, i n  p laces  almost f o r e s t "  (Fosberg in :  Benson and 
Penny 1968), and a s  "extremely t h i c k  mixed scrub."... wi th  except iona l  
1 I th ickness  of twigs and canopy r i g h t  down t o  ground l eve l "  ( ~ i b s o n  and 
P h i l l i p s o n  1983). 

I n  1983 we sampled mixed scrub  on I l e  Malabar, examining the  
d e n s i t i e s  of rooted woody p l a n t s ,  the  he igh t  of the  vege ta t ion  and the 
number of twigs of d i f f e r e n t  s i z e s  a t  va r ious  he ights .  The r e s u l t s  of 
t h i s  study w i l l  be publ ished elsewhere, bu t  the  genera l  conclus ion  was 
t h a t  the scrub  a t  Gionnet was n o t  unique i n  i t s  genera l  dens i ty ,  b u t  i t  i s  
probably more c o n s i s t e n t l y  dense throughout t he  Gionnet reg ion ,  with fewer 
of the more open a r e a s  found i n  mixed scrub  elsewhere on I l e  Malabar. 
There was a  more obvious d i f f e r e n c e  i n  the  a r c h i t e c t u r e  of t he  mixed scrub  
nea r  Gionnet than i n  the d e n s i t y  of rooted p l an t s :  the abundance of D. 
r e f  lexa and Pandanus spp. produced s tands  of vege ta t ion  which were l z c a l l y  
extremely dense, a s  these  p l a n t s  have a  r a t h e r  d i f f e r e n t  growth form t o  
the o the r  shrubs and t r e e s  ( s e e  i l l u s t r a t i o n s  i n  Fosberg and Renvoize 
1980). 

A rough r e l a t i v e  measure of the  dens i ty  of the  scrub  i s  the  ease  wi th  
which i t  can be penet ra ted  by people i n  a  s t r a i g h t  l i n e  without  c u t t i n g .  
"Pemphis scrub" (Gibson and P h i l l i p s o n  1983) i s  v i r t u a l l y  impenetrable,  
and the bulk of the  vege ta t ion  of I l e  Malabar is  Pemphis, which grades 

-- - 

i n t o  mixed scrub  along the  no r the rn  p a r t  of the  i s l and .  Using t h i s  
measure, d e n s i t y  i nc reases  in land  away from the nor thern  c o a s t ;  we were 
a b l e  to  pene t r a t e  an average of 225 m due south  from the  no r the rn  c o a s t  i n  
the  Gionnet Study Area, b u t  350 m i n  the  Grabeau Study Area. I n  the 
Grabeau a r e a  and t o  the  E the  denser  sc rub  i s  gene ra l ly  f u r t h e r  inland.  2. 
aldabranus does n o t  appear  t o  use the  denses t  sc rub  (Pemphis). 

The mixed scrub  of I l e  Malabar i s  heterogenous i n  many r e s p e c t s ,  and 
i t  is  poss ib l e  to  f i n d  l o c a l  a r e a s  wi th  phys i ca l  d e n s i t i e s  s i m i l a r  t o  t h a t  
near  Gionnet f u r t h e r  e a s t ;  the vege ta t ion  of I l e  Polymnie i s  a l s o  very 
dense l o c a l l y .  

We sampled the he igh t  of the vege ta t ion  twice every 5  m of our  
t r a n s e c t s  f o r  the  f i r s t  100 m from the no r the rn  coas t .  The mean he ights  
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and s tandard dev ia t ions  f o r  the  Gionnet s tudy a rea  were: 0  t o  50 m : mean 
3.38 m, s  = 1.04; 50 t o  100 m : mean 2.77, s = 1.02. For t he  Grabeau 
area :  0  t o  50 m : mean 1.90 m,  s = 1.67; 50 t o  100 m : mean 2.51 m ,  s  = 
1.06. This  shows a  highly s i g n i f i c a n t  (p< 0.001) decrease  i n  the  he igh t  of 
the mixed scrub  over the  f i r s t  100 m from the  c o a s t  near  Gionnet, and a  
s i g n i f i c a n t  (p<  0.01) i nc rease  i n  the same d i s t a n c e  i n  the  Grabeau a r e a ;  
f o r  the f u l l  100 m ,  Gionnet s c rub  i s  s i g n i f i c a n t l y  t a l l e r  than t h a t  near  
Grabeau (p<  0.001),  b u t  t h i s  i s  due t o  the d i f f e r e n c e  i n  the  most 
n o r t h e r l y  s ec t ion .  These d a t a  suggest  a  h a b i t a t  change in land ,  and t o  the 
e a s t .  

N.  a ldabranus may i n h a b i t  the  most c o n s i s t e n t l y  dense and t a l l  mixed 
scrub-on I l e  Malabar; I l e  Polymnie appears  r a t h e r  s i m i l a r ,  bu t  r equ i r e s  
study. Although t h i s  appears  the  l e a s t  unusual f e a t u r e  of the  c l a s s i c  
h a b i t a t ,  i t  is worth no t ing  t h a t  N. typ ica  on Madagascar p r e f e r s  t h i ck  
vege ta t ion  (Milne-Edwards and Grandidier  1879; Rand 1936) al though i t  i s  
n o t  confined to  i t  (Benson 1960). 

The depth of s o i l  and l e a f - l i t t e r  a t  Gionnet i s  no t  unique on I l e  
Malabar ( ~ e r s . o b s . )  bu t  an unusual shallow organic  type i s  p re sen t  
(T rudg i l l  1979), which may be important.  

b) Large, dense s t ands  of a lmost  pure Pandanus t e c t o r i u s .  
Pandanus s t ands  were considered t o  be c l e a r l y  a s s o c i a t e d  wi th  2. 
aldabranus from genera l  observa t ion  of the b i r d s  (R.P. Prgs-Jones, pers .  
comm.), and the  p l a n t  i s  used a s  n e s t  ma te r i a l  and a s  a  s i t e  f o r  n e s t i n g  
(Benson and Penny 1968). However, the high use the  warbler  makes of 
Pandanus spp. a t  Gionnet may be purely f a c u l t a t i v e ,  and we be l i eve  the re  
is  i n s u f f i c i e n t  evidence t h a t  the  d i s t r i b u t i o n  of N. aldabranus is  i n  any 
way r e l a t e d  t o  the  d i s t r i b u t i o n  of t h i s  p l an t .  Prgs-Jones (1979) p re sen t s  
some da t a  suggested t o  suppor t  such an a s s o c i a t i o n ,  bu t  we be l i eve  t h a t  
the s i n g l e  q u a n t i t a t i v e  measure t h a t  he uses  ( l i n e a r  abundance) i s  no t  
s e n s i t i v e  enough t o  g ive  an accu ra t e  comparison of the amount of Pandanus 
a t  var ious  s i t e s .  We found i t  impossible t o  quan t i fy  Pandanus abundance 
with any s i n g l e  measure, a s  the growth form of t h i s  l a r g e  p l a n t  produces 
s tands  which d i f f e r  cons iderably  i n  he igh t ,  shape, o r i e n t a t i o n  and 
"sol idness" ,  r e f l e c t i n g  the number of leaves and stems and the  arrangement 
of stems. 

Pandanus spp.would be a v a i l a b l e  t o  N. a ldabranus i n  the  mid and 
e a s t e r n  reg ions  of I l e  Malabar (and throuzhout much of Aldabra),  b u t  i t  i s  
c l e a r  from journeys by boa t  a long the no r the rn  c o a s t  of I l e  Malabar t h a t  
t he re  is  cons iderably  more Pandanus i n  the  western reg ions ;  the dominance 
by the spec i e s  of the  Gionnet vege ta t ion  has been noted by Gibson and 
P h i l l i p s o n  (1983) a s  except iona l .  Some P. a ldabrense  was found near  
Gionnet i n  1983 (F. Friedman, pers .  comm:), b u t  i t  i s  probably r a r e  on I l e  
Malabar (C W.D. Gibson, pers .  comm.). 

A poss ib l e  d i r e c t  r e l a t i o n s h i p  between Pandanus and the  warbler  
might be t h a t  the  p l a n t  providas phys ica l  p r o t e c t i o n  a g a i n s t  p reda t ion  of 
t he  n e s t s  by r a t s  (Rat tus  r a t t u s )  (Prgs-Jones 1979). We sugges t  a  
p o s s i b l e  i n d i r e c t  importance of Pandanus i n  the  h a b i t a t  of N. a ldabranus:  
the s t r u c t u r e  and he igh t  of these' p l a n t s  might provide some-form of 
s h e l t e r  on both a  l a rge  s c a l e  i n  the Gionnet region,  and on a  
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micro-environmental s c a l e  w i th in  the  s tands .  This  w i l l  be d iscussed  
f u r t h e r  i n  Sec t ion  I1 3. 

c )  A high abundance of Dracaena r e f l e x a  
The p a r t i c u l a r l y  high abundance of D. r e f l e x a  was considered by 

Fosberg t o  be the only eco log ica l  peculi;?rity of the vege ta t ion  i n  which 
the warbler  was f i r s t -  found  enson on and Penny 1968). The dominance of the  
Gionnet vege ta t ion  by t h i s  s p e c i e s  (and by P. t e c t o r i u s )  i s  one of the  
c h a r a c t e r s  Gibson and P h i l l i p s o n  (1983) n o t e  a s  except iona l  compared wi th  
o t h e r  Aldabra vegeta t ion .  D. McC. Newbery (pe r s .  comm.) a I s o  cons iders  
the  abundance of D. r e f l e x a  t o  be a p a r t i c u l a r l y  notab le  p e c u l i a r i t y  of 
the c l a s s i c  h a b i t a t .  

D. r e f l e x a  i s  gene ra l ly  uncommon on Aldabra; i t s  d i s t r i b u t i o n  fol lows 
a " ~ o r t h w e s t  and Groves" r e s t r i c t i o n  p a t t e r n  (Gibson and P h i l l i p s o n  1983). 
I t  i s  most abundant i n  Gionnet type mixed scrub ,  i n  which Gibson and 
P h i l l i p s o n  found it t o  be about  t en  times a s  f r equen t  a s  i n  the  vegeta t ion  
i n  which i t  was next  most abundant (Gionnet and Polymnie mixed Pemphis); 
I l e  Polymnie mixed scrub i s  very s i m i l a r  t o  t h a t  a t  Gionnet, wi th  the 
important  except ion t h a t g .  r e f l e x a  i s  f a r  l e s s  abundant. I l e  P icard  has 
very l o c a l  and l imi ted  s t ands  of D. r e f l e x a ,  and the  Groves a r e a  of 
woodland on Grande Te r re  has a fe; p l an t s  of t h i s  spec ies .  

I n  our  Gionnet study a r e a  we found t h a t g .  r e f l e x a  i s  common from the  
no r the rn  c o a s t  to  a t  l e a s t  200 m in land ,  and i s  p re sen t  more than 200 m 
in land  here  and W of Opark. I t  i s  noteworthy t h a t  the  "Z" path,  a 
t r a n s e c t  which c ros ses  I l e  Malabar due south from the  Gionnet region,  i s  
no t  r e p r e s e n t a t i v e  i n  t h i s  r e s p e c t ,  s i n c e  i t  sugges ts  the  b e l t  of high 
abundance of D. r e f l e x a  extends only 50 m in land  from the c o a s t  
(~rfs- ones, 1779: Appendix 2 ) .  This  is  an anomaly produced by the  Anse 
Porch6 beach, behind which the  path s t a r t s ;  t h i s  beach and bay occupy an  
a rea  which would have been mixed scrub  i f  t he  c o a s t l i n e  had been s t r a i g h t ;  
a t y p i c a l  p l a n t  spec ies  and human d i s tu rbance  he re  a r e  f u r t h e r  
complicat ions.  We found D. r e f l e x a  wi th  high abundance, i n  t h i ck  s tands ,  
immediately W of Opark, af;d i t  i s  probable t h a t  i t  i s  p re sen t  i n  s i m i l a r  
quan t i t y  throughout the mixed scrub/mixed Pemphis between Opark and Passe 
Gionne t. 

The northwestern d i s t r i b u t i o n  of D. r e f l e x a  (with c e r t a i n  o t h e r  
p l a n t s )  may be explained by t h e i r  s h e l t e r e d  p o s i t i o n  r e l a t i v e  t o  the  dry ,  
s a l t - l aden -  SW t r ade  winds ( ~ i b s o n  and ~ h i l l i p s o n  1983). The leaf  su r f ace  
of - D. r e f l e x a  i s  n o t  pro tec ted  a g a i n s t  high water l o s s  (D. McC. Newbery, 
pers .  comm.) and the  spec i e s  appears  b e t t e r  adapted t o  the  we t t e r  p a r t s  of 
Aldabra. This  w i l l  be d iscussed  f u r t h e r  i n  Sec t ion  I1 3. 

N.  a ldabranus i s  known t o  spend cons iderable  time foraging  i n  s t ands  
of  r ref lexa ,  a1  though the re  is  n o t  s u f f i c i e n t  evidence t o  demonstrate 
se l<c t ive  use of t h i s  p l a n t  ( ~ r T s - J o n e s  1979). We p r e d i c t  t h a t  d e t a i l e d  
study would confirm such an a s s o c i a t i o n ,  s i n c e  we p r e d i c t  c e r t a i n  
i n v e r t e b r a t e s  w i l l  favour the  moist  micro-environment t h i s  p l a n t  i s  l i k e l y  
t o  provide; t h i s  w i l l  a l s o  be expanded i n  Sec t ion  I1 3. 

d)  The absence of t o r t o i s e s  and g o a t s  
The Gionnet region,  and I l e  Polymnie, a r e  unusual i n  t h a t  l o c a l  
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populat ions o# the  endemic g i a n t  t o r t o i s e  and f e r a l  goa ts  have r e c e n t l y  
been very low o r  absent  (Bourn & Coe 1978; pers.obs.) .  These l a r g e  
herb ivores  may i n d i r e c t l y  i n f luence  the  d i s t r i b u t i o n  of N. a ldabranus and 
so  we p re sen t  here  evidence of populat ion changes i n  these  spec i e s  which 
we suggest  a r e  of s ign i f i cance .  

i. Numbers 
Tor to i se s  were reduced t o  very low numbers by e x p l o i t a t i o n  before  

t h i s  century ,  and populat ions e a s i l y  a c c e s s i b l e  from the  se t t l emen t  a t  I l e  
P icard  were v i r t u a l l y  exterminated;  t h e i r  numbers recovered r a p i d l y  t h i s  
century when e x p l o i t a t i o n  dec l ined  (S todda r t  and Peake 1979). The 
populat ion of t o r t o i s e s  on I l e  Malabar was es t imated  t o  be about  2000 i n  
the e a r l y  1970's (Bourn and Coe 1978), w h i l s t  t h e r e  i s  n o t  thought t o  be a 
populat ion on I l e  Polymnie (C.W.D. Gibson pers .  comm.). 

Goats were introduced t o  Aldabra before  1890, and t h e i r  t o t a l  
populat ion has suddenly increased  alarmingly;  i n  1977 the t o t a l  number was 
est imated t o  be 500 t o  600 (Gould and Swingland 1980),  but  i n  1982 i t  was 
est imated a t  2560 + 560 (Newing e t  a l .  1984). The populat ion on I l e  
Malabar was est imated to  be 200 t o  250 i n  1976 (Gould 1979), and t h a t  of 
I l e  Malabar e a s t  of Anse Grande Grabeau was est imated t o  be 289 + 30 i n  
1982 (Newing e t  a l .  1984). I n  1983 we found fewer goa ts  a t  t he  e a s t e r n  
end of I l e  Malabar than i n  1982, bu t  more i n  the Anse MalabarIAnse P e t i t  
Grabeau a r e a  than i n  1981. Given the  d i s t r i b u t i o n  records  below, these  
f i g u r e s  show a populat ion inc rease  and spread on I l e  Malabar s i n c e  1976. 

ii. D i s t r i b u t i o n  
Tor to i se s  were probably p re sen t  throughout the length  of I l e  Malabar 

before  t h e i r  e x p l o i t a t i o n ,  and were probably p a r t i c u l a r l y  reduced i n  the 
more a c c e s s i b l e  western a r e a s  of the i s l and .  Fieldwork i n  1972-74 
suggested t h a t  t o r t o i s e s  were d i s t r i b u t e d  i n  mixed scrub  from the  e a s t e r n  
t i p  of I l e  Malabar to  about  5 km E of Opark (Bourn and Coe 1978). S tud ie s  
of goa ts  betweem 1976 and 1977 suggested these  a l s o  occurred over t h i s  
range (Gould and Swingland 1980), i . e .  up t o  Anse P e t i t  Grabeau. No s igns  
of goa ts  o r  t o r t o i s e s  were found i n  b r i e f  exp lo ra t ions  up t o  about  2 km W 
of Anse P e t i t  Grabeau, nor near  Anse Cgdres Opark i n  1975-76 (I.R. 
Swingland, pers.  comm.). Brief  v i s i t s  t o  Opark between 1974 and 1977 
revealed no s igns  of these  animals (R.P. PrFs-Jones 1979). Although 
Seyche l lo i s  guides and workers th ink  both goa t s  and t o r t o i s e s  were present  
around Opark i n  the middle of t h i s  century (H. Charles ,  E. Constance and 
R. La Fontaine,  pers .  comm.), the  numbers of l a r g e  herb ivores  W of Anse 
P e t i t  Grabeau must have been very low up t o  1977. 

I n  1981 s e v e r a l  goa t  and t o r t o i s e  f aeces  were found about  1 km W of 
Anse P e t i t  Grabeau (C.H., pers .  obs.) ,  and i n  1983 we discovered goa ts  and 
t o r t o i s e s  were p re sen t  i n  numbers f a r  too high t o  have been overlooked, up 
t o  the e a s t e r n  bank of Opark. Tor to i se s  were found throughout the  Opark 
s tudy area- - i . e .  up t o  500 m W of Opark, b u t  we could f i n d  no s igns  of 
goa t s  W of Opark. The p re sen t  western d i s t r i b u t i o n  l i m i t s  of t o r t o i s e s  
and goa ts  a r e  n o t  c l e a r ,  a l though we found no s i g n s  of them up t o  2 km E 
of Gionnet. I t  i s  l i k e l y  t h a t  t he re  a r e  more t o r t o i s e s  than goa t s  W of 
Opark: the  number of goa t s  would have t o  be very low s i n c e  no f a e c a l  
p e l l e t s  were found near  the  coas t .  There i s  an  unconfirmed r e p o r t  t h a t  
fou r  t o r t o i s e s  were observed near  Gionnet Camp i n  e a r l y  1983 ( ~ . ~ i j o u x ,  
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pers.  comm.). Our observa t ions  suggest  very few l a r g e  herb ivores  were 
p re sen t  W of Opark i n  1983. 

I t  is c l e a r  t h a t  t he re  has been a  cons iderable  i nc rease  i n  the 
numbers of both goa t s  and t o r t o i s e s  i n  the  western reg ion  of I l e  Malabar, 
p a r t i c u l a r l y  E of Opark. This  i nc rease  i s  l i k e l y  t o  be a  r e s u l t  of 
migrat ion from more e a s t e r n  reg ions ,  wi th  cont inuous populat ions from 
Opark to  Passe Houareau. I n  1983 we found t h a t  th ree  of the t o r t o i s e s  
examined n e a r  Anse CSdres Opark had d i s k  marks i n d i c a t i n g  they had moved 
from the Anse Malabar reg ion  (some 7 km away) s i n c e  1974 (Bourn and Coe 
1978), and t o r t o i s e s  and goa t s  were ev iden t  throughout t he  Grabeau study 
a r e a  i n  1983. One t o r t o i s e  n e s t  was found nea r  Anse CSdres Opark i n  1983, 
bu t  the  s m a l l e s t  t o r t o i s e s  we found were about  10 t o  15 yea r s  o ld- -a l so  
suggest ing movement was more important  than reproduct ion i n  the popula t ion  
inc rease  E of Opark. 

Opark i n l e t  i s  dry a t  low spr ing  t i d e s ,  and i t  i s  easy t o  c r o s s  on 
f o o t ,  small  bays on each s i d e  providing p o i n t s  where access  t o  and from 
the  land su r f ace  is  poss ib l e ;  the  western bank i s  the more d i f f i c u l t  t o  
ascend and pene t r a t e .  The i n l e t  may provide a  r e l a t i v e l y  l a r g e  obs t ac l e  
t o  the movement of l a rge  herb ivores  on I l e  Malabar, bu t  t he re  seems t o  be 
no abso lu t e  b a r r i e r ,  and i t  is  poss ib l e  t h a t  they could move round the  
i n l e t  t o  the south. Although these  herb ivores  may n o t  favour  the  th i ck  
vege ta t ion  W of Opark, we be l i eve  i t  i s  only a  mat te r  of a  few yea r s  
before  they c r o s s  the i n l e t  i n  s i g n i f i c a n t  numbers. 

iii. Impact 
Tor to i se s  and goats-- the only l a r g e  herb ivores  on Aldabra--may be 

r e spons ib l e  f o r  some of the vege ta t ion  p a t t e r n s  on the  a t o l l ;  however, the 
o r i g i n s  of most p a t t e r n s  a r e  complex (Newbery and H i l l  1981; Gibson and 
P h i l l i p s o n  1983). I t  i s  u se fu l  t o  cons ider  t h e i r  p o t e n t i a l  impact on the 
h a b i t a t  of N.  a ldabranus,  by examining t h e i r  d i s t r i b u t i o n  and behaviour i n  
r e l a t i o n  to-the l i m i t s  t o  the  l i k e l y  h a b i t a t  of the  warbler.  

I t  i s  poss ib l e  t h a t  the r e l a t i v e  abundance of some p l a n t  spec i e s  i n  
the  NW of Aldabra i s  r e l a t e d  to  the degree of e x p l o i t a t i o n  of t o r t o i s e s  i n  
these  a r eas .  However, exc losure  experiments sugges t  t h a t  i t  i s  un l ike ly  
t h a t  r e l e a s e  from graz ing  p re s su re  a lone  would r e s u l t  i n  vege ta t ion  l i k e  
t h a t  of I l e  Polymnie (Gibson e t  a l .  1983),  nor l i k e  the s i m i l a r  Gionnet 
region. 

I n  view of the dramatic  vege ta t ion  d i f f e r e n c e s  ac ros s  Opark, it i s  
i n t e r e s t i n g  to  cons ider  the  known d i e t s  of the  two herb ivores .  D. r e f l e x a  
i s  a  p a r t i c u l a r l y  important spec i e s  t o  examine, a s  a r e  o t h e r  common 
spec i e s  of the  Gionnet mixed sc rub  which show a marked d e c l i n e  a c r o s s  the 
i n l e t .  

To r to i se s  w i l l  r e a d i l y  e a t g .  r e f l e x a  (Grubb 1971) and a r e  l i k e l y  t o  
damage i t  phys ica l ly .  However, they have n o t  e l imina ted  i t  on I l e  P icard ,  
o r  i n  the  Groves, and a r e  co -ex i s t i ng  wi th  i t  W of Opark (a l though they 
were found t o  be favouring s t ands  of the spec i e s ,  judging by t h e i r  
f aeces ) .  Euphorbia and Tarenna spp. a r e  considered unpala tab le  
spec i e s  f o r  1971). I t  is  thus un l ike ly  t h a t  t o r t o i s e s  
a lone  a r e  r e spons ib l e  f o r  the  change ac ros s  Opark. 
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Goats a r e  capable of e x p l o i t i n g  most vege ta t ion  types on Aldabra, and 
both graze and browse (pers.obs.) .  Although previous ly  l e s s  dominant 
(Gould and Swingland 1980),  goa t s  a r e  now having a  s t r i k i n g  impact on the 
vege ta t ion  of Aldabra, and on Grande Te r re  36% of the  scrub  cover of some 
reg ions  has been l o s t  s i n c e  1978, p a r t i c u l a r l y  those  s p e c i e s  most 
p a l a t a b l e  t o  goa t s  (Newing e t  a l .  1984). On e a s t e r n  and middle I l e  
Malabar goa t s  a r e  now beginning t o  degrade vege ta t ion  (pers .  obs. 1983). 
Goats a r e  repor ted  t o  take g. r e f  lexa "more than occas iona l ly"  i n  s t u d i e s  
of t h e i r  food preferences  on I l e  Picard (Stevenson 1972); - E. ~ y r i f o l i a  is  
a  "preferred" food; Tarenna s u p r a - a x i l l a r i s  and T. verdcour t iana ,  however, 
a r e  n o t  ea t en  a t  a l l  f r equen t ly  ( b u t  might be i n z i r e c t l y  a f f e c t e d  by scrub 
degrada t ion) .  

It is  probable t h a t  goa ts  a r e  involved i n  t he  vege ta t ion  change 
a c r o s s  Opark, bu t  they cannot be considered e n t i r e l y  respons ib le ,  a s  some 
l e s s  p a l a t a b l e  spec i e s  show a dec l ine  ac ros s  the creek,  w h i l s t  some 
p re fe r r ed  food p l a n t s  (such a s  Polysphaeria  m u l t i f l o r a )  did n o t  d e c l i n e  
g r e a t l y .  It i s  l i k e l y  t h a t  a  "na tura l"  dec l ine  i n  "northwestern" p l a n t  
s p e c i e s  on I l e  ~ a l a b a r  has been exaggerated by goa ts .  

We conclude t h i s  review of the l i k e l y  s i g n i f i c a n c e  of t o r t o i s e s  and 
goa ts  to  the d i s t r i b u t i o n  of N. a ldabranus by sugges t ing  t h a t  l a r g e  
herb ivores  may adverse ly  modiTy the vege ta t ion  by s e l e c t i v e  removal of 
some p l a n t  spec i e s  and by opening up the scrub  cover;  t h i s  may have 
r e s t r i c t e d  the  range of N. a ldabranus i n  the  pas t .  We sugges t  t h a t  the  
w e s t l e a s t  d e c l i n e  i n  cerya in  p l a n t  spec i e s  ac ros s  Opark and the  d e c l i n e  i n  
l a r g e  herb ivore  numbers ( p a r t i c u l a r l y  goa t s )  i n  the  r eve r se  d i r e c t i o n  i s  
n o t  co inc iden ta l .  The absence of l a rge  herb ivores  i s  probably a  key 
f e a t u r e  of the  c l a s s i c  h a b i t a t ,  bu t  n o t  the most important.  

3) New hypotheses on the h a b i t a t  of - N. a ldabranus 

3.1) Other p e c u l i a r i t i e s  of the Gionnet reg ion  
Although the  Gionnet t o  Opark mixed scrub  reg ion  appeared 

s u b j e c t i v e l y  d i s t i n c t i v e  t o  us ,  i t  i s  hard t o  s i n g l e  ou t  the 
c h a r a c t e r i s t i c s  which gave t h i s  impression. The fou r  f e a t u r e s  reviewed 
above a r e  each f a i r l y  obvious a t  Gionnet, b u t  they do n o t  provide 
s u f f i c i e n t  information to  exp la in  the l i m i t s  of the  populat ion of the 
warbler.  Other a r e a s  on Aldabra possess  combinations of these  f e a t u r e s ,  
apparent ly  wi thout  suppor t ing  warblers ,  and al though it  i s  p o s s i b l e  the 
b i r d s  do n o t  occupy a l l  s u i t a b l e  h a b i t a t s  on Aldabra, i t  i s  i n s t r u c t i v e  t o  
cons ider  o t h e r  c h a r a c t e r i s t i c s  of the  Gionnet reg ion  which add t o  i t s  
d i s t i n c t i v e n e s s .  These f e a t u r e s  w i l l  be l abe l l ed :  e )  and f). 

e )  Re la t ive ly  high r a i n f a l l  
A f e a t u r e  of the northwest  of Aldabra t h a t  has r ecen t ly  been 

confirmed is  t h a t  i t  r ece ives  a  r e l a t i v e l y  high r a i n f a l l ;  s e v e r a l  years  of 
records  from rain-gauges a t  up t o  14 s i t e s  around Aldabra have been 
compiled by S todda r t  (1983), and these  a r e  s u f f i c i e n t  t o  d e t e c t  some 
t r a n s - a t o l l  v a r i a t i o n s  i n  r a i n f a l l  i n  the s tudy period (1973-1981) 
al though some s i t e s  lack records  i n  some years .  
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The NW of Aldabra gene ra l ly  r ece ives  a  h igher  mean annual r a i n f a l l  
than the o t h e r  reg ions  of the  a t o l l .  I n  t he  NW, Anse Var (on I l e  P icard)  
received the o v e r a l l  h ighes t  mean annual r a i n f a l l  (1567 mm); Gionnet 
received the  second h i g h e s t  (1448 mm) and the  h i g h e s t  mean annual  r a i n f a l l  
i n  t h ree  o u t  of the seven yea r s  f o r  which records  a r e  a v a i l a b l e  ( i n  1976, 
1979 and 1981); Anse Var rece ived  the  h ighes t  mean annual r a i n f a l l  i n  two 
of the four  yea r s  f o r  which records  a r e  a v a i l a b l e  ( i n  1978 and 1980). The 
r a i n f a l l  i n  t he  NW and a t  Gionnet is  a l s o  r e l a t i v e l y  high i n  the  d r i e s t  
s i x  months of the year  (June t o  November), and i n  t h i s  per iod Gionnet 
rece ives  a  c o n s i s t e n t l v  high r a i n f a l l - -  no months wi th  a  mean r a i n f a l l  of 
zero. The more e a s t e r l y  a r e a s  of I l e  Malabar received a  lower o v e r a l l  
mean r a i n f a l l  i n  the  d r i e s t  s i x  months than d id  Gionnet and the  NW 
(S toddar t  1983, f i g u r e  17).  

Gionnet i s  probably no t  except iona l  i n  i t s  l o c a l  r a i n f a l l ,  r e l a t i v e  
t o  the r e s t  of t he  NW, bu t  we cons ider  the h igh  r a i n f a l l  i t  r ece ives  
throughout the year  t o  be an important l i n k  i n  the range of f e a t u r e s  which 
lead to  the s e l e c t i v e  use of Gionnet by the warbler .  R a i n f a l l  may be 
d i r e c t l y  o r  i n d i r e c t l y  important  t o  N. a ldabranus,  p a r t i c u l a r l y  a s  i n  the  
dry season the re  is  very l i t t l e  s t anz ing  f r e s h  water o the r  than puddles 
a f t e r  r a in .  Aldabra i s -  r e l a t i v e l y  a r i d - b y  comparison wi th  o the r -  h a b i t a t s  
used by N e s i l l a s  spec i e s ,  wi th  the  except ion of N. typ ica  l a n t z i i  of the  
subdeser t  i n  the SW of Madagascar. I t  i s  poss ib i e  t h a t  Aldabra i s  a 
marginal h a b i t a t  f o r  ~ e s i l l a s ,  i n  terms of -water  balance a s  i n  t he  dry 
season such a  small  i s l a n d  might provide fewer o p p o r t u n i t i e s  t o  a c q u i r e  
water ( d i r e c t l y  or  i n  food) than do p a r t s  of the  SW of Madagascar. 

f )  Re la t ive ly  high spec i e s  r i chness  of the  f l o r a  
The mixed scrub  of Gionnet has a  no tab ly  r i c h  woody f l o r a  (D. McC. 

Newbery, pers .  comm.; Gibson and P h i l l i p s o n  1983). I t  is  aga in  n o t  
unique--the f l o r a s  of I l e s  P icard  and Polymnie a r e  r i che r - -bu t  t h i s  may 
c o n t r i b u t e  t o  the  q u a l i t y  of the  h a b i t a t  near  Gionnet d i r e c t l y  (e.g. 
through s t r u c t u r a l  d i v e r s i t y )  o r  i n d i r e c t l y  (e.g.  through herbivorous 
i n v e r t e b r a t e s  s e e  F r i t h  1979). 

3 .2 )  Synthes is  of f e a t u r e s  of the c l a s s i c  h a b i t a t  
We now combine the  known f e a t u r e s  of the  c l a s s i c  h a b i t a t  ("a" t o  "f" ) 

with some predic ted  f e a t u r e s  ("g" and "h" below) t o  produce a  gene ra l  
theory which may exp la in  the r e s t r i c t e d  range of 2. aldabranus on Aldabra. 

We be l i eve  the most important and except iona l  f e a t u r e  of the  c l a s s i c  
h a b i t a t  i s  the high abundance of Dracaena r e f l exa .  The d i s t r i b u t i o n  of 
t h i s  p l a n t  i s  n o t  f u l l y  understood, and f u r t h e r  examination of t h e  
s u b s t r a t e  near  Gionnet would be he lp fu l .  Subs t r a t e ,  a v a i l a b l e  water  and 
the a c t i v i t i e s  of large herb ivores  may l i m i t  t h i s  plant's range on 
Aldabra; a s  t h i s  spec i e s  i s  suspected t o  be s u s c e p t i b l e  t o  high 
t r a n s p i r a t i o n a l  water l o s s ,  we p r e d i c t  a  l i k e l y  f e a t u r e  of t he  Gionnet 
region: 

g )  Predic ted  micro-climate with high r e l a t i v e  humidity and 
s t i l l  a i r  

We sugges t  t h a t  abundan tg .  r e f l e x a  w i l l  both depend on and produce 
a  high r e l a t i v e  humidity around the s tands .  This  would be f a c i l i t a t e d  by 
a  high and cons t an t  r a i n f a l l ,  a  topographica l ly  s h e l t e r e d  p o s i t i o n  on the  
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a t o l l ,  and l o c a l  windbreaks such a s  t a l l  mangrove and Pandanus s tands .  
Our sub jec t ive  observa t ions  a t  Gionnet d id  sugges t  such a  micro-climate,  
which might be important  t o  the  warbler  i n  c r i t i c a l  per iods such a s  the  
dry  season o r  when r ea r ing  young i f  s tanding  water  is  l e s s  r a p i d l y  l o s t  
through evaporat ion.  We p r e d i c t  a  poss ib l e  i n d i r e c t  importance of such a  
micro-climate: 

h)  P red ic t ed  high i n v e r t e b r a t e  food supply 
R a i n f a l l  i s  probably r e l a t e d  t o  the annual abundance and the  types 

of i n s e c t s  on Aldabra (Cogan e t  a l .  1971); l o c a l  r a i n f a l l  i s  almost  
c e r t a i n l y  r e l a t e d  t o  the  l o c a l  abundance of i n s e c t s  a t  var ious  s i t e s  and 
times on the a t o l l  ( F r i t h  1979). R a i n f a l l  may a c t  through increased  
humidity, and might a c t  d i r e c t l y  t o  i nc rease  i n v e r t e b r a t e  abundance and 
a c t i v i t y  through decreased wa te r - s t r e s se s ,  o r  i n d i r e c t l y  e.g.through 
de lay ing  l e a f - f a l l .  The c l a s s i c  h a b i t a t  might provide d i v e r s e  and 
numerous i n v e r t e b r a t e s  f o r  1. aldabranus,  and t h i s  might be f u r t h e r  
increased  by a  r i c h  f l o r a  ( F r i t h  1979) and by the  absence of s t rong  winds. 
Spiders ,  wihged a n t s  and small  moths a r e  kno"n t o  be ea t en  by fl. 

- 

aldabranus,  a t  l e a s t  occas iona l ly  i n  some numbers (Benson and Penny 1968). 
These i n v e r t e b r a t e s  a r e  n o t  s u f f i c i e n t l y  known on Aldabra t o  t e s t  f o r  an  
except iona l  abundance near  Gionnet;  s o i l  and l i t t e r  ar thropods do n o t  
appear excep t iona l ly  d i v e r s e  o r  abundant near  Gionnet (Spaul 1979), nor 
d id  those i n v e r t e b r a t e s  sampled by Heath l i g h t  t r a p s  ( F r i t h  1979). 
However, n e i t h e r  of these  surveys is comprehensive enough t o  suppor t  o r  
r e f u t e  our p red ic t ion :  s u b s t r a t e  is  probably a  major f a c t o r  i n f luenc ing  
ground-l iving i n v e r t e b r a t e s ;  t he  Heath t r a p  is  n o t  a  s a t i s f a c t o r y  sampling 
method f o r  micro-lepidoptera  (P.H. S t e r l i n g ,  pers .  comm.) and many o t h e r  
groupfs;  and Frith 's t r a p  a t  Gionnet was i n  "poor mixed scrub". 

The i n v e r t e b r a t e s  l i k e l y  t o  be most s i g n i f i c a n t  t o  the warbler  a r e  
those of the  app ropr i a t e  s i z e  range, a c t i v e  by day o r  s h e l t e r i n g  by day i n  
a c c e s s i b l e  p laces  such a s  on bark o r  on leaves.  We suggest  the 
app ropr i a t e  sampling method t o  t e s t  f o r  f e a t u r e  "h" would be bea t ing ,  and 
the dry season might be the most i n t e r e s t i n g  time t o  compare the c l a s s i c  
h a b i t a t  wi th  o t h e r  a r eas .  I n  passing,  i t  i s  worth no t ing  t h a t  t h e r e  i s  a  
notor ious  abundance of mosqui t o s  a t  Gionnet. 

I n  concluding t h i s  syn thes i s ,  we suggest  t h a t  i t  i s  s i g n i f i c a n t  t h a t  
N e s i l l a s  warb lers  of the e a s t  and northwest  of Madagascar "recherchent  de 
prdfdrence l e s  e n d r o i t s  humides" (Milne-Edwards and Grandidier  1879). We 
suggest  t h a t  f e a t u r e s  "a" t o  "h" could exp la in  the  l i m i t a t i o n  of a  spec i e s  
of b i r d  wi th  very p a r t i c u l a r  h a b i t a t  requirements t o  the  Gionnet t o  Opark 
mixed scrub,  i n  a d d l t i o n  t h i s  a r e a  of the a t o l l  i s ,  o b j e c t i v e l y ,  one of 
the  most l i k e l y  p l aces  t o  f i n d  a  member of the  genus N e s i l l a s  on Aldabra. 

3.3) Predic ted  d i s t r i b u t i o n  of N. a ldabranus 
I f  we assume t h a t  the  f e a t u r e s  of the c l a s s i c  h a b i t a t  d i scussed  above 

a r e  i n  combination important  to  the warbler,  we can p r e d i c t  the l i k e l y  
d i s t r i b u t i o n  l i m i t s  t o  the c u r r e n t  population. I n  gene ra l ,  we would 
p r e d i c t  t h a t  i f  N. a ldabranus i s  p r e s e n t  elsewhere on Aldabra, i t  i s  more 
l i k e l y  t o  be i n  The mixed sc rub  i n  the  NW--given the  known (and probably 
r e l a t e d )  vege ta t ion  and r a i n f a l l  c h a r a c t e r i s t i c s  of t h a t  a rea .  

- 
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The western l i m i t  t o  the populat ion of the  c l a s s i c  h a b i t a t  appears  t o  
be Passe Gionnet (PrFs-Jones 1979). This  i s  a  channel about  100 m wide, W 
of which the  mixed scrub  b e l t  of t he  no r the rn  c o a s t  changes somewhat i n  
c h a r a c t e r  (Gibson and P h i l l i p s o n  1983), probably r e f l e c t i n g  a  geo log ica l  
change ( ~ r a i t h w a i t e  e t  a l .  1973). Fur ther  W i s  the  600 m wide channel of 
Grande Passe, and west of t h i s  the mixed scrub  i s  cons iderably  d i f f e r e n t  
from t h a t  nea r  Gionnet (Gibson and P h i l l i p s o n  1983, and pers .  obs.). 
Although the re  is  cons iderably  l e s s  2. r e f l e x a  on I l e  Polymnie, we f i n d  i t  
r a t h e r  sup r i s ing  t h a t  warblers  have n o t  been found the re ,  and t h i s  i s l a n d  
seems the most l i k e l y  s i t e  f o r  a  populat ion of the warbler  o u t s i d e  I l e  
Malabar. I t  is  poss ib l e  t h a t  the  absence of cont inuously abundan tg .  
r e f l e x a  on I l e  Polymnie breaks the vege ta t ion  i n t o  patches of s u i t a b l e  
h a b i t a t  too small  t o  support  a  v i a b l e  populat ion of warblers .  I t  is  a l s o  
poss ib l e  t h a t  Passe Gionnet provides a  b a r r i e r  t o  voluntary  movement of 
the warbler ;  i t  i s  no tab le  t h a t  N e s i l l a s  i s  repor ted  to  f l y  poorly,  and to  
be incapable of c ros s ing  "grands espaces d'une t r a i t e "  (~ i lne -Edwards  and 
Grandidier  1879). 

The e a s t e r n  l i m i t  of the Gionnet populat ion seems l e s s  l i k e l y  t o  be 
r e l a t e d  t o  phys i ca l  i n t e r r u p t i o n s  of the h a b i t a t ;  Opark i n l e t  i n t e r r u p t s  
t h e  mixed scrub,  b u t  Pemphis scrub  behind it might permit movement round 
it.  We suspec t  t h a t  a  combination of the  d e c l i n e  i n  r a i n f a l l  t o  t he  E, 
and vege ta t ion  g r a d i e n t s ,  would have r e s t r i c t e d  the  warbler  t o  the  western 
p a r t s ,  and t h a t  the  change a c r o s s  Opark marks the  most l i k e l y  e a s t e r n  
l i m i t  t o  the c u r r e n t  populat ion.  Our l imi t ed  sampling sugges ts  t h a t g .  
r e f l e x a  may dec l ine  s l i g h t l y  i n  abundance between Gionnet and the western 
bank of Opark ( s e e  Table 2 ) ,  and i t  i s  l i k e l y  t h a t  i t  dec l ined  g radua l ly  
t o  the e a s t  of Opark before  the  encroachment of l a r g e  herbivores .  The 
n e s t  found i n  1983 g ives  hope t h a t  the warbler populat ion does indeed 
reach Opark, b u t  the  probable record from near  Anse P e t i t  Grabeau i n  1981 
is  too i s o l a t e d  t o  s e r i o u s l y  sugges t  t h a t  the popula t ion  extends t h i s  f a r  
- e a s t  i n t o  such d i f f e r e n t  vege ta t ion .  

Between Gionnet and Opark the  mixed scrub  b e l t  i s  some 200 m wide; 
the spec ies  r i chness  of the scrub,  and the s t r u c t u r a l  in f luence  of 
Pandanus, d e c l i n e  inland from the  nor thern  coas t .  We f i n d  i t  s u r p r i s i n g  
t h a t  2. aldabranus was no t  found more than about  50 m from the c o a s t  
(~rgs- ones 1979, and pers .  obs . ) ,  and it  would be i n t e r e s t i n g  both t o  
search  i n t e n s i v e l y  f o r  N. a ldabranus i n  mixed scrub  between Gionnet and 
Opark, and to  examine mi'cro-climatic g rad ien t s  in land  from the c o a s t  
wi th in  the mixed scrub;  t he re  a r e  patches of mixed scrub  between 50 and 
200 m from the c o a s t  which c l o s e l y  resemble the c l a s s i c  h a b i t a t  i n  most 
f e a t u r e s  ( o t h e r  than Pandanus s t ands ,  few of which occur more than 100 m 
from the c o a s t  h e r e ) ,  and these  seem the  most l i k e l y  marginal h a b i t a t  f o r  
the warbler.  

The popula t ion  of 2. aldabranus was est imated t o  be under 25 
ind iv idua l s  i f  s u i t a b l e  h a b i t a t  extended 50 m in land  and 9 km along the  
c o a s t  from Passe Gionnet (PrCis-Jones 1979). We be l i eve  t h a t  i n  1983 
h a b i t a t  t h a t  was c l o s e l y  s i m i l a r  t o  the c l a s s i c  one extended only t o  
Opark, i . e .  4.5 km E from Passe Gionnet, and using the same assumptions 
f o r  e x t r a p o l a t i o n  the maximum l i k e l y  populat ion was about  13 ind iv idua l s  
i n  1983. 
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111. THE CONSERVATION OF N. ALDABRANUS - 
N. a ldabranus is  c l e a r l y  endangered merely through i t s  extremely 

l i m i t s  d i s t r i b u t i o n .  I t  is  n o t  c l e a r  how long the  populat ion has been so  
small ,  bu t  i t  is  un l ike ly  t h a t  a  very small  i s o l a t e d  populat ion could 
su rv ive  long enough t o  become an endemic spec i e s  wi th  s i g n s  of i s l a n d  
adapta t ions .  It i s  probable t h a t  the  warbler  was e i t h e r  f a r  more numerous 
and widespread on Aldabra i n  the  p a s t  (perhaps i n  we t t e r  per iods  of i t s  
h i s t o r y )  o r  t h a t  t he  populat ion i s  a  r e l i c t  of a  r e c e n t  c o l o n i s a t i o n  by 
t h i s  spec i e s  from an a s  y e t  undiscovered (and poss ib ly  e x t i n c t )  populat ion 
on another  Indian  Ocean i s l and .  I f  the former suggest ion i s  c o r r e c t  we 
may now be wi tness ing  the  n a t u r a l  e x t i n c t i o n  of a  spec i e s  due t o  la rge-  
s c a l e  c l i m a t i c  and vege ta t ion  changes on Aldabra; long-term c l i m a t i c  
changes a r e  known t o  have occurred i n  the  reg ion  (S todda r t  and Walsh 1979; 
Walsh 1984) and s tanding  f r e s h  water  has been more ex tens ive  on Aldabra i n  
the p a s t  ( s t o d d a r t  e t  a l .  1971). I n  t h i s  case  t h e r e  i s  probably l i t t l e  
t h a t  can be done t o  p r o t e c t  the spec ies .  I f  the populat ion has always 
been r e s t r i c t e d  t o  a  small  a r ea  of Aldabra, o r  has been r e s t r i c t e d  a t  
l e a s t  i n  the l a s t  few c e n t u r i e s ,  then it  i s  poss ib l e  t h a t  Man might have 
i n d i r e c t l y  in£ luenced i ts  abundance through the  e x p l o i t a t i o n  of t o r t o i s e s  
and the  i n t r o d u c t i o n  of goa ts  and r a t s  (Rat tus  r a t t u s ) .  I t  i s  poss ib le  
t h a t  the warbler  was a b l e  t o  co lon i se  Aldabra,or temporari ly  f l ou r i shed ,  
because reduct ions  i n  the  popula t ions  of t o r t o i s e s  on c e r t a i n  i s l a n d s  of 
the a t o l l  allowed vege ta t ion  s i m i l a r  t o  the c l a s s i c  h a b i t a t  t o  expand. I n  
the l a t t e r  case,  t he re  would be more chance t h a t  the  warbler  could surv ive  
i n  the long term, provided reduct ion  i n  i t s  h a b i t a t  through the 
encroachment of l a r g e  herb ivores  can be prevented. 

There i s  some r e c e n t  evidence of vege ta t ion  changes i n  the Gionnet 
reg ion  s i n c e  1968: M . J .  Penny (pe r s .  comm.) r e p o r t s  t h a t  i n  1984 he found 
t h a t  the a r e a s  of mixed scrub a t  both ends of I l e  Malabar appeared l e s s  
dense, with more dead twigs and branches, than expected. This  would be 
worth i n v e s t i g a t i n g  f u r t h e r .  There i s  a l s o  evidence t h a t  the r a t  
populat ion is  s t i l l  widespread on I l e  Malabar (we saw them f r equen t ly  i n  
a l l  study a r e a s  i n  1983) and the re  i s  evidence t h a t  t h e i r  impact on I l e  
Malabar is  increas ing:  we found r a t s  had s t r i p p e d  bark from branches of 50 

- - 

% of the Mystroxylon aethiopicum we examined, and a  few Sideroxylon inerme 
bushes had a l s o  su f f e red  damage. This  s t r i p p i n g  of bark was n o t  apparent  
i n  the l a t e  1970's (D.McC. Newbery, pers .  comm.) nor  i n  1981 (pers .  obs.). 
I t  is l i k e l y  t h a t  r a t s  w i l l  evolve t o  e x p l o i t  the  fauna and f l o r a  of 
Aldabra more s e r i o u s l y .  Local c o n t r o l  of r a t s  might be poss ib l e  i n  small  
a r e a s  (e.g. i f  a  n e s t  of the warbler  were found i n  use)  using new, h ighly  
s p e c i f i c  poisons (I.R. Swingland, pers .  comm.). 

It i s  v i t a l  t h a t  the  r ema in ing .hab i t a t  of N. a ldabranus be monitored 
and protected.  I t  seems l i k e l y  t h a t  goa t s  and T o r t o i s e s  would degrade the 
c l a s s i c  h a b i t a t ;  the  c o n t r o l  of g o a t s - i s  very urgent ,  and e a s i e r  t o  
j u s t i f y  than the  c o n t r o l  of the n a t i v e  t o r t o i s e s .  Although complete 
e r a d i c a t i o n  of the  goa ts  would be extremely d i f f i c u l t  (cons ider ing  the  
h i s t o r y  of f a i l u r e s  i n  the a t tempts  t o  e l imina te  them from o the r  i s l a n d s )  
i t  might be poss ib l e  t o  achieve t h i s  i d e a l  us ing  extremely s p e c i f i c  
b i o l o g i c a l  c o n t r o l  agents  such a s  v i r u s e s ;  t h i s  method was suggested t o  
c o n t r o l  mammalian p e s t  spec i e s  i n  the  Galapagos (swingland i n  Mi tche l l  
1981). In  the short- term,  c u l l i n g  of goa ts  i n  the Opark a r e a ,  and towards 
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, 
Passe Houareau, might reduce the  r a t e  a t  which they a r e  spreading towards 
the west and the  c l a s s i c  h a b i t a t  of the  warbler.  

We sugges t  t h a t  human d i s tu rbance  should be minimised between Passe 
Gionnet and Anse Malabar ( t o  inc lude  the  a r e a  of the  1981 record) ;  any 
t o u r i s t s  v i s i t i n g  the  Gionnet reg ion  should be c a r e f u l  t o  reduce the 
p o s s i b i l i t y  t h a t  they may in t roduce  e x o t i c  seeds o r  pes t s .  

P o s i t i v e  measures t o  encourage the  remaining populat ion of N. 
aldabranus seem t h e o r e t i c a l l y  p o s s i b l e  i f  our  hypotheses a r e  c o r r e c t .  I t  
might be f a i r l y  easy t o  i nc rease  the  a v a i l a b i l i t y  of s tanding  f r e s h  water,  
us ing  water-dispensing hoppers; t h i s  might be p a r t i c u l a r l y  worthwhile i n  
the  d r i e r  months. The food supply might be increased  l o c a l l y  i f  b a r r e l s  
of water ,  with n e t t i n g  over the  top, were provided before  and during the  
breeding season. Such measures might i n f luence  o t h e r  spec i e s ,  inc luding  
p o t e n t i a l  p reda tors  and competi tors  of the warbler ,  and so would r e q u i r e  
very c a r e f u l  monitoring. 

SUMMARY 
No more than one ind iv idua l  of N e s i l l a s  a ldabranus has been seen a t  a  

time i n  each observa t ion  of the  s p e c i e s  s i n c e  1976, and the re  i s  no proof 
t h a t  more than one survived i n  1983 al though some observa t ions  sugges t  
t h a t  t h i s  was poss ib le .  

Records of ringed b i r d s  s i n c e  1977 inc lude  a t  l e a s t  one seen i n  1977, 
and th ree  s i g h t i n g s  of a  b i r d ,  o r  b i r d s ,  which had l o s t  the  co lour  r i n g  
bu t  bore only the metal  r i n g  i n  September 1983. There were th ree  
s i g h t i n g s  of the  warbler  i n  l a t e  1983, i n  which the  view was n o t  good 
enough t o  s ee  i f  r i n g s  were p re sen t ;  t h e r e  were no observa t ions  of the  
spec i e s  i n  1984. 

S ight ings  of r inged b i r d s  show one b i rd  t o  have l i ved  a t  l e a s t  n ine  
years  by 1983. 

A l l  s i g h t i n g s  of the  spec i e s  have been wi th in  the  Gionnet c o a s t a l  
reg ion  of Aldabra Ato l l .  One probable record,  which cannot  be proven, a s  
only the c a l l  was heard,  was repor ted  ou t s ide  the c l a s s i c  h a b i t a t  i n  the 
v i c i n i t y  of Anse P e t i t  Grabeau; t h i s  sugges ts  it may be poss ib l e  f o r  the 
warbler  to  venture i n t o  h a b i t a t  d i s s i m i l a r  t o  t h a t  a t  Gionnet. 
Explorat ion of the  vege ta t ion  e a s t  of Gionnet revea led  a  very sharp 
dec l ine  i n  the abundance of c e r t a i n  p l a n t  spec i e s  a c r o s s  the Opark i n l e t ,  
most no tab ly  t h a t  i n  Dracaena r e f  lexa.  The l i k e l y  e x t e n t  of h a b i t a t  
considered s u i t a b l e  f o r  a  populat ion of the  warbler  i s  thus re-defined t o  
ha l f  i t s  previously suggested length ,  so reducing the  predic ted  maximum 
popula t ion  of 2. aldabranus t o  13 i n d i v i d u a l s  w i th in  the mixed scrub  
between Passe Gionnet and Opark. The extremely r e s t r i c t e d  range of t he  
warbler  is d iscussed;  known; recently-confirmed and p red ic t ed - f ea tu re s  of 
the  h a b i t a t  of t he  spec i e s  a r e  un i t ed  i n  a  gene ra l  theory which he lps  
exp la in  t h i s  range the  abundance of Dracaena r e f l e x a  is  considered the  
most eco log ica l ly  a t y p i c a l  f e a t u r e  of the  Gionnet reg ion ,  and i t  is  
suggested to  be no coincidence t h a t  the  o t h e r  excep t iona l  f e a t u r e  of t h i s  
reg ion  is  t h a t  i t  is the only a r e a  of Aldabra which suppor ts  a  warbler  of 
the  genus Nes i l l a s .  
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The fol lowing hypotheses a r e  presented which i n t e r - r e l a t e  the  
f e a t u r e s  of the  h a b i t a t  of the  warbler  and i t s  r e s t r i c t e d  d i s t r i b u t i o n :  

i )  Dracaena r e f l e x a  i s  a  p a r t i c u l a r l y  important  f e a t u r e  of the  
h a b i t a t  of N. a ldabranus.  - 

i i )  R e l a t i v e l y  high r a i n f a l l  and s h e l t e r  from the t r ade  winds 
favour D. r e f  lexa a t  Gionnet; t h i s  p l a n t  may be r e s t r i c t e d  t o  the  west of 
 ionn net-by s u b s t r a t e  changes, and t o  the  e a s t  by l a r g e  herb ivores  and 
lower r a i n f a l l .  

i i i )  A combination of h igh  r a i n f a l l  and a  p a r t i c u l a r l y  high 
degree of s h e l t e r  from drying winds (due t o  l o c a t i o n  and t a l l  vege ta t ion )  
promote a  high r e l a t i v e  humidity i n  t he  micro-climate of the  c l a s s i c  
h a b i t a t ,  with the  g r e a t e s t  humidity i n  and near  s t ands  of - D. r e f l exa .  

i v )  High r a i n f a l l  and a  p red ic t ed  high humidity a r e  s i g n i f i c a n t  
t o  the  warbler f o r  p a r t  o r  a l l  of t he  yea r ;  t hese  f e a t u r e s  may be 
important  through the  water requirements of the b i r d s ,  o r  through the 
a c t i v i t y ,  abundance o r  spec i e s  composition of t h e i r  i n v e r t e b r a t e  food 
supply* 

Large herb ivores  have spread a t  l e a s t  4 km west  towards the h a b i t a t  
of the warbler  s i n c e  1977. Goats a r e  p a r t i c u l a r l y  l i k e l y  t o  have degraded 
poss ib ly  s u i t a b l e  h a b i t a t ,  and w i l l  encroach i n t o  and degrade the h a b i t a t  
of the  warbler  un le s s  urgent ly  con t ro l l ed .  Rats  s t i l l  p re sen t  a  
p a r t i c u l a r l y  g r e a t  t h r e a t .  Some p o s i t i v e  conserva t ion  measures may be 
poss ib l e ,  and a r e  requi red  immediately i f  - N. a ldabranus i s  t o  be saved. 
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TABLE 1. CERTAIN AND POSSIBLE OBSERVATIONS OF NESILLAS ALDABRANUS 1977 - 1985. SEE TEXT FOR SOME DETAILS 

OBSERVER DATE LOCATION CERTAIlOTY NOTES ON OBSERVATION REFERENCE 

ringed b i rd  seen, colour r i n g  C.W.D. GIBSON 
not seen pers. c o r n  

c a l l  heard, but  b i r d  not  seen. J .A. STEVENSON 
(severa l  at tempts t o  f i n d  b i r d s  pers. co rn  
by call-playback i n  1980 - 1981.) 

C.W.D. GIBSON 1978 

Early 1981 

Gionnet : mixed c e r t a i n  
scrub 

Gionnet: 'A' path v .  probable 
c .  200 m e a s t  of 
Passe Gionnet 

J .A. STEVENSON 

d i s t inc t ive  c a l l  heard once PERS. OBS. C . HAMBLER & T.C. GUILFORD Anse P e t i t  Grabeau v .  probable 

Gionnet: 'A' path possible 
and mlxed scrub 

c a l l s  heard whi ls t  c l ea r ing  H. CHARZ,ES & 
'A! path; possible v. b r i e f  view K. GONSALVES 

pers .  comm. 

3 c a l l s  heard i n  t h i ck  bush PERS. OBS. 

G.Du CHATENET, H. CHARLES 
& K. GONSALVES 

Gionnet: bank of v .  probable 
Passe Gion.net. 

K. HAMBLER 

Gionnet : A28-A29 c e r t a i n  1 b i r d  seen and heard: r i n g  PERS. OBS. 
on r i g h t  l e g ,  none on l e f t  

b i r d  as on 2/9/1983 PERS. OBS. 

b i d  as on 2/9/1983 PERS. OBS. 

o ld ,  f a l l e n  n e s t ,  with some PERS. OBS. AND 
s i m i l a r i t i e s  t o  nes t s  of SPECIMEN. SEE 
warbler: s tored  i n  B r i t i s h  ALSO BENSON & 
Museum, Tring with n e s t s  of PENNY (1968) 
N. aldabranus 

aesc r ip t ion  of b i r d  seen, and F. DRINKWATER 
of call, matches the  warbler,  pers .  comm. 
but  no r ing  was seen and o ther  
(remote) p o s s i b i l i t i e s  e x i s t ;  
c a l l s  heard c .  100 m and a few 

mins. &part  could' be f r o m 2 b i r d s  

b i rd  as 7/11/1983 seen F .DRINKWATER 
pers. comm. 

C . HAMBLER, K. HAMBLER & 
& J.M. NEWING 

C.  HAMBUR 

C.  HAMBLER 

C. HAMBUR 

Gionnet: A29 c e r t a i n  

Gionnet: ~ 2 7 - ~ 2 8  c e r t a i n  

Opark: within 150 m only s l i g h t  
of western bank, c .  poss ib i l i t y :  
50 m inland nes t  only - 

almost c e r t a i n  Gionnet : 'A' path 
c. 500 m e a s t  of 

F . H. DRINKWATER 

F .H. DRINKWATER Gionnet: as on 
- m 8 3  

almost c e r t a i n  

seen as on 7/11/1983 11 11 F . H . DRINKWATER 

F.H. DRINKWATER 

F.H. DRINKWATER 

Gionnet: as on 
7111/1983 

almost c e r t a i n  

v.  probable Gionnet: as on 
-83 

c a l l  heard. If 
I1 

seen as on 7/11/1983 I, 11 Gionnet: as above almost c e r t a i n  
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