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Fig. 1. Aldabra Ato l l  showing the  pos i t ion  of Sixty-one s i t e s  given 
i n  th ree  c l a s s e s  of mixed-scrub vegetat ion.  



NUMERICAL CLASSIFICATION OF 'MIXED SCRUB' 
VEGETATION ON ALDABRA ATOLL 

by D. McC. Newberry1 and M. G. Hill 

INTRODUCTION 

Previous q u a l i t a t i v e  desc r ip t ions  of t h e  vegetat ion of Aldabra 
Ato l l  (46O 20' E l  9" 24' S) defined t h r e e  major woody vegetat ion types:  
( a )  mangroves, (b)  Pernphis a c i d u l a  scrub,  and ( c )  'mixed-scrub' 
(Fosberg, 1971; Hnatiuk and Merton, 1979; Stoddart  and Wright, 1967). 

Mixed scrub v a r i e s  considerably i n  i t s  f l o r i s t i c  composition over t h e  
whole a t o l l  but  has received l i t t l e  d e t a i l e d  ana lys i s .  

This paper r epor t s  t h e  r e s u l t s  of a c l a s s i f i c a t i o n  of mixed-scrub 
which formed p a r t  of a survey of t h e  s t a t u s  of i n f e s t a t i o n  of t h e  
coccid,  I c e r y a  s e y c h e l l a r u m  (Westw.) i n  1976/7 t o  1978 ( H i l l  and 
Newbery , 1980) . 

METHODS 

Between 4 December 1976 and 25 February 1977 t h e  percentage cover,  
dens i ty  and height  of each woody taxon were recorded i n  61 s i t e s  
r ep resen ta t ive  of Aldabra's mixed scrub (Fig. 1 ) .  Although convenience 
of access l a rge ly  determined t h e  a reas  sampled, vegetat ion adjacent  t o  
pa ths  was avoided. 

The ground a rea  covered by woody l i v i n g  and dead vegetat ion was 
recorded f o r  each s i t e .  Where t h e  vegetat ion was s t r a t i f i e d  t h e  t o t a l  
percentage cover of a l l  t he  species  i n  a s i t e  exceeded the  ground cover. 

The topography of t h e  s i t e s  was recorded i n  th ree  c l a s s e s  
described by Stoddart  et  a l .  (1971) : (i) champignon, (ii) pavb, and 
(iii) p l a t i n  limestone c o r a l .  Pos i t ion  of each s i t e  i n  r e l a t i o n  t o  
t h e  sea  coas t  and t h e  ' 8  m ridge' (Stoddart et  a l . ,  (1971) which i s  
prominent along some of t h e  a t o l l ' s  r i m ,  was noted. 
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RESULTS 

The percentage  cover  d a t a  f o r  56 woody t a x a  (Appendix 1 )  p l u s  two 
p a r t l y  woody ground l a y e r  t a x a  were c l a s s i f i e d  by a p o l y t h e t i c  
d i v i s i v e  procedure.  Th i s  method s e p a r a t e s  groups of s i t e s  on t h e  
b a s i s  o f  a r e c i p r o c a l  averaging o r d i n a t i o n  of  s p e c i e s  and s i t e s  ( H i l l ,  
1973; A . J .  Morton and J . W .  Ba tes ,  p e r s .  c o r n . ) .  

The mixed-scrub sites were c l e a r l y  d i v i s i b l e  i n t o  t h r e e  main 
c l a s s e s  (A,  B and C )  and n i n e  subc l a s se s  (Fig.  2 ) .  The mean percentage 
cover of  each taxon i n  each subc l a s s  i s  recorded i n  t h e  appendix. 

S i t e s  i n  c l a s s e s  A and B predominated i n  t h e  no r th  and northwest  
of t h e  a t o l l  (Fig.  1 )  w h i l s t  t hose  i n  c l a s s  C were i n  t h e  south  and 
sou theas t .  For t hose  t a x a  which had a mean percentage cover  exceeding 
5% i n  any subc l a s s ,  e i g h t  w e r e  common t o  a l l  t h r e e  main c l a s s e s ,  f o u r  
t o  A a lone ,  t h r e e  t o  B a lone  and seven t o  C (Table 1 ) .  

The mean d e n s i t y  and percentage  ground cover  of  l i v i n g  woody 
vege t a t i on  were g r e a t e r  i n  c l a s s e s  A and B than  i n  C (Table 2 ) ,  and t h e  
vege t a t i on  i n  c l a s s  C s i t e s  was t a l l e r  and had a g r e a t e r  percentage  of 
dead m a t e r i a l  than  A o r  B. 

Four of  t h e  n ine  subc l a s se s  a r e  s p e c i a l i z e d  vege t a t i on  types :  
(i) A2, c o a s t a l  Casuarina woodland; (ii) A3, Scaevola dominated 
c o a s t a l  sc rub;  (iii) C3, Thespesia-Lumnitzera very open low-lying 
vege t a t i on  around lagoon i n l e t s  i n  SE., and ( i v )  C4, Takamaka grove,  
dominated by Calophyllum. These have been recognized by Hnatiuk and 
Merton (1979) and F o s b e r ~  (1  971 ) . ( F u l l  taxonomic nomenclature is 
given i n  t h e  appendix) .  

The remaining f i v e  subc l a s se s  a r e  f l o r i s t i c a l l y  more d i v e r s e  and 
r e p r e s e n t  t h e  bulk of t h e  i n l and  mixed-scrub of Aldabra.  From no te s  
on t h e  p o s i t i o n  and topography of t h e  s i t e s  it is  p o s s i b l e  t o  
d i s t i n g u i s h  some f a c t o r s  a s s o c i a t e d  wi th  t h e  subc l a s se s .  

A l .  Dense, t a l l  mixed-scrub i n  t h e  no r th  and northwest  on 
champignon, i n l a n d  o f  t h e  ' 8  m r i d g e ' .  

B1. Dense, t a l l  mixed-scrub i n  t h e  n o r t h  and northwest  on 
on ,  and in l and  o f ,  t h e  r i d g e .  

B2. S h o r t e r ,  open mixed-scrub on p a d  on t h e  r i d g e  i n  t h e  south .  

C1. Open mixed scrub  on p a d  and p l a t i n  i n  t h e  south  and 
sou theas t .  

C2. Open, t a l l  mixed-scrub and woodland on p l a t i n  i n  t h e  e a s t .  



Table 1 shows t h a t  A1 and B1 a r e  d i s t ingu i shed  from C1 and C2 by 
the  higher  cover of Acalypha c l a o x y l o i d e s ,  Pemphis a c i d u l a ,  
S i d e r o x y l o n  i n e r m e  and Tarenna s u p r a - a x i l l a r i s  and by t h e  absence of 
very low cover of Ochna c i l i a t a ,  A p o d y t e s  d i m i d i a t a ,  Canth ium 
b i b r a c t e a t u m  and G u e t t a r d a  s p e c i o s a .  Maytenus s e n e g a l e n s i s ,  
M y s t r o x y l o n  a e t h i o p i c u m  and P o l y s p h a e r i a  m u l t i f l o r a  were p resen t  with 
apprec iable  cover i n  most of t h e  s i t e s  of t hese  subclasses .  

Subclass  A1 d i f f e r s  from B1 because it has  much h igher  cover of 
T r i c a l y s i a  s o n d e r i a n a  and A l l o p h y l u s  a l d a b r i c u s ,  but  l i t t l e  Euphorbia  
p y r i f o l i a  and Dracaena r e f l e x a  (Table 1 ) .  The percentage cover of 
Acalypha c l a o x y l o i d e s  was much h igher ,  and of Tarenna s u p r a - a x i l l a r i s  
much lower, i n  A1 than i n  B1. Subclass  C1 has  a g r e a t e r  cover of 
Maytenus s e n e g a l e n s i s  and G u e t t a r d a  s p e c i o s a  than C 2  bu t  much l e s s  
Canthium b i b r a c t e a t u m  and T e r m i n a l i a  boivinii  than C2. 

C l a s s i f i c a t i o n  imposes a r t i f i c i a l  d i v i s i o n s  on t h e  f l o r i s t i c  
s t r u c t u r e  of t h e  vegeta t ion  where they might not  e x i s t  i n  t h e  f i e l d .  
The above subclasses  may be expected t o  form a continuum. The 
d i s t r i b u t i o n  of t h e  s i t e s  with r e spec t  t o  t h e  f i r s t  two components 
of an o rd ina t ion  (Orloci  1966) show very c l o s e  agreement with t h e  
arrangement of t h e  s i t e s  i n  t h e  c l a s s i f i c a t i o n  (Fig. 3 ) .  Subclass 
A2 s i t e s  have been removed a s  a f i r s t  o rd ina t ion  showed t h a t  they were 
wel l  separa ted  from t h e  r e s t  of t h e  s i t e s .  Axes I and I1 accounted 
f o r  18% and 12% respec t ive ly  of t h e  t o t a l  var iance .  One simple 
i n t e r p r e t a t i o n  of t hese  axes i s  t h a t  I1 fol lows a northwest t o  
southeas t  g rad ien t  (-ve t o  +ve Fig.  3 )  and I a topographical  gradient  
from champignon t o  p l a t i n  (+ve t o  -ve ) .  Axis I may a l s o  be confounded 
with t h e  e f f e c t s  of s a l i n i t y  s i n c e  c o a s t a l  s i t e s  a r e  grouped i n  t h e  
bottom l e f t  of Fig.  3 .  

DISCUSSION 

The aim of t h e  vegeta t ion  sampling was t o  a s s e s s  t h e  populat ion 
of t h e  cocc id ,  I . s e y c h e l l a r u m ,  on Aldabra and t h e  use of t h e  
c l a s s i f i c a t i o n  has  a ided  t h e  i n t e r p r e t a t i o n  of coccid d a t a  ( H i l l  and 
Newbery , 1980) . 

A s  t h e  s i t e s  were ( a )  not  s t r i c t l y  randomly loca ted ,  (b)  d i d  not  
cover a l l  t h e  mixed-scrub of Aldabra (notably the  NE of South I s l a n d ) ,  
and ( c )  may be considered i n s u f f i c i e n t  i n  number, t h e  c l a s s i f i c a t i o n  
presented  here  has l i m i t a t i o n s .  However, t h e  r e s u l t s  a r e  c l e a r .  
Since numerical records  of t h e  f l o r i s t i c  composition of mixed-scrub 
have not  been published before and Aldabra 's  vegeta t ion  has no t  
rece ived  q u a n t i t a t i v e  t rea tment  we cons ider  it important t o  p re sen t  our  
f ind ings  f u l l y .  These d a t a  may form a b a s i s  f o r  f u r t h e r  s tudy of t h e  
vegeta t ion  bu t  need improvement and expansion. Our c l a s s i f i c a t i o n  
does not  inc lude  g ras ses  and herbs s ince  cocc ids  a r e  r e s t r i c t e d  t o  
woody p l a n t s .  



Stoddar t  e t  a l .  (1971) have descr ibed  t h e  marked change i n  
topography ac ros s  t h e  a t o l l ,  from a predominance of champignon i n t h e  
north-west,  through pave, t o  p l a t i n  l imestone a r e a s  i n  t h e  south-east .  
Topography a l s o  changes from sea-coast  t o  lagoon, wi th  t h e  8 m r i d g e  
provid ing  a mosaic of smal l ,  s o i l - f i l l e d  pockets .  The c l a s s i f i c a t i o n  
emphasizes t h e  in f luence  of topography i n  t h e  d i f f e r e n c e s  between 
vege ta t ion  c l a s s e s  and subclasses  both wi th in  and between i s l a n d s  of  
t h e  a t o l l .  To specu la t e  any f u r t h e r  on t h e  reasons f o r  t h e  
d i f f e r e n c e s  i n  f l o r i s t i c  composition would be dangerous wi thout  
experimental  evidence on t h e  response of d i f f e r e n t  t r e e  t a x a  t o  
d i f f e r e n t  edaphic regimes. Two o t h e r  major f a c t o r s  change between t h e  
NW and SE of t h e  a t o l l :  , (i) There i s  a g r e a t e r  d e n s i t y  of  Aldabra ' s  
main herb ivores  ( t o r t o i s e s  and goa t s )  towards t h e  e a s t e r n  end and 
(ii) t h e r e  i s  g r e a t e r  exposure t o  SE t r a d e  winds i n  t h e  d ry  season 
along t h e  south  and south-eas t  c o a s t  compared wi th  t h e  more s h e l t e r e d  
i s l a n d s  i n  t h e  north-west (Hnatiuk and Merton, 1979).  There i s  some 
i n d i c a t i o n  t h a t  r a i n f a l l  may d i f f e r  ac ros s  t h e  i s l a n d ,  b u t  eva lua t ion  
of t h i s  awai t s  f u l l  a n a l y s i s  of d a t a  c o l l e c t e d  between 1975 and 1979. 

S i t e s  were chosen t o  be r e p r e s e n t a t i v e  of  d i f f e r e n t  vege ta t ion  
found i n  d i f f e r e n t  p a r t s  of t h e  a t o l l .  I t  i s  t h e r e f o r e  not  s u r p r i s i n g  
t h a t  t h e  c l a s s e s  i n  F ig .  2 a r e  so  we l l  def ined .  Had more s i t e s  been 
placed on t h e  borders  of d i f f e r e n t  vege ta t ion  types  ( i f  such types  
r e a l l y  e x i s t )  a l e s s  c l e a r  subdiv is ion  of  t h e  s i t e s  would have r e s u l t e d  
However, t h e  c l a s s i f i c a t i o n  d i d  permit  t h e  comparison between 30 s i t e s  
i n  c l a s s e s  A and B i n  t h e  north-west w i th  31 s i t e s  i n  c l a s s  C i n  t h e  
south-eas t ,  and i d e n t i f i e d  t h e  main d i f f e r e n c e s  i n  f l o r i s t i c  
composition. 

Ordinat ion of t h e  s i t e s  sugges ts  t h a t  t h e  mixed-scrub forms a 
continuum ac ros s  t h e  a t o l l  and exp la ins  t h e  d i f f i c u l t y  presented  t o  
previous workers t o  subdivide it beyond t h e  more obvious s p e c i a l i z e d  
subclasses  shown above (Hnatiuk and Merton 1979).  The o rd ina t io r .  
showed no d i s c r e t e  groups of s i t e s .  The f i r s t  t h r e e  axes removed 
only 40% of t h e  t o t a l  v a r i a t i o n ,  and t h i s  i n d i c a t e s  t h a t  s e v e r a l  
important  f a c t o r s  i n f luence  f l o r i s t i c  composition. Fu r the r  s t u d i e s  of 
mixed-scrub would be more e f f e c t i v e l y  analysed a s  a continuum r a t h e r  
than  by c l a s s i f i c a t i o n ,  which met our  r a t h e r  r e s t r i c t e d  aims i n  s tudying 
t h e  cocc id  d i s t r i b u t i o n .  

SUMMARY 

Sixty-one mixed-scrub s i t e s  on Aldabra A t o l l  have been numerical ly  
c l a s s i f i e d  i n t o  t h r e e  main c l a s s e s  and n ine  subc la s ses ,  and t h e s e  a r e  
a s soc i a t ed  with d i f f e r e n c e s  i n  topography and p o s i t i o n  on t h e  a t o l l .  
Ordinat ion of  t h e  s i t e s  sugges ts  t h a t  t h e  vege ta t ion  i s  more 
r e a l i s t i c a l l y  viewed a s  a continuum. 
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Table 1. Mean percentage cover of woody taxa in eight subclasses 
(Al-C3) that exceed 5% cover in any subclass. 
(for taxon authorities see Appendix) 

Taxa A1 A2 A3 B 1 B 2 C 1 C2 C3 

Maytenus s e n e g a l e n s i s  

Acal  ypha c l a o x y l o i d e s  

Pemphis a c i d u l a  

Pol y s p h a e r i a  mu1 ti f  l o r a  

Tarenna supra -ax i  11  a r i  s 

S i d e r o x y l o n  i n e r m e  

M y s t r o x y l o n  a e t h i o p i  cum 

T e n n i n a l i a  b o i v i n i i  

T r i  c a l  y s i  a  s o n d e r i  ana 6 .8  

A l l o p h y l u s  a l d a b r i c u s  5.1 

Casuar ina  e q u i s e t i f o l i a  

S c a e v o l a  t a c c a d a  

Euphorbia  p y r i f o l i a  

Dracaena r e f l e x a  

C o l  u b r i n a  a s i a t i c a  

Ochna c i l i a t a  

A p o d y t e s  d i m i d i a t a  

G u e t t a r d a  s p e c i o s a  

C a n t h i  urn b i b r a c t e a t u m  

Pandanus t e c t o r i u s  

T h e s p e s i a  p o p u l n e o i d e s  

L u m n i t z e r a  racemosa 



Table 2 .  Mean dens i ty ,  percentage of ground covered by l i v i n g  and dead 
vegetat ion and mean and maximum height  of woody vegetat ion i n  
9 subclasses of Aldabra mixed-scrub. 

Vegetation c l a s s  Density (400 m-2 ) 

% cover 

a l i v e  dead 

height  ( m )  

mean* max. + 

*mean of a l l  taxa i n  s i t e  

+ the  mean of t h e  t h r e e  t a l l e s t  taxa 



a3 
Appendix. Percentage cover of taxa averaged for the sites in each of the vegetation subclasses A1 to C4 
(C4 consists of 1 site and its values appear below the table) 

Acal ypa c l a o x y l o i d e s  Hutch. 
Achyran thes  aspera  L. 
A l l o p h y l u s  a l d a b r i c u s  Radlk. 
Apodytes  d i m i d i a t a  E. Mey. ex Arn. 

Asparagus urnbel lu la tus  Bresler 
Azima t e t r a c a n t h a  Lam. 
C a e s a l p i n i a  bonduc (L. ) Roxb. 
C a l l i a n d r a  a l t e r n a n s  Benth. 

Canthium b i b r a c t e a t u m  (Bak. ) Hiern 1.3 2.1 1.0 6.1 0.2 
Cappar i s  c a r t i l a g i n e a  Decne 1.7 1.0 0.6 0.3 0 .1  0.8 
Casuarina e q u i s e t i f o l i a  L. . 62.5 1.5 
Clerodendrum glabrum E. May. var. m i n u t i f l o r u m  1.3 1.4 1.6 1.0 

(Bak.) Fosb. 

Col ubr ina  a s i a t i c a  (L. ) Brongn . 
Deeringa pol ysperma (Roxb . ) Mog . 
Dichros tachys  microcepha la  Renvoize 
Dracaena ref 1 exa  Lam. var . a n g u s t i f o l i a  Baker 

E r y t h r o x y l o n  acranthum Hemsley 
Euphorbia p y r i f o l i a  Lam. 
F i c u s  a v i - a v i  B1. 
F i c u s  nautarum Baker 

F i c u s  ref 1 e x a  Thunb . 1.6 1.2 0.7 0.3 0.2 0 .1  
F l a c o u r t i a  r a m o n t c h i i  L'Her. var. r e n v o i z e i  Fosb. 2.9 4.9 2.3 
Guet tarda  s p e c i o s a  L. 0.5 4.8 6.5 3.7 
Grewia s a l i c i f o l i a  Schinz 0.1 



Appendix (continued) 

Jasminum e l e g a n s  Knob1 . 
Lumni t ze ra  racemosa Willd. va r .  racemosa 
Maerua t r i p h y l l a  A. Rich. va r .  pubescens  

(Klotzsch) De Wolf 
M a l l e a s t r u m  l e r o y i  Fosberg 

M a r g a r i t a r i a  anomala ( B a i l l . )  Fosb. var .  c h e l o n e p h o r b e  
(Hutch. ) Fosb . 

Maytenus s e n e g a l e n s i s  (Lam.) Exell  
M y s t r o x y l o n  a e t h i o p i c u m  (Thunb.) Loes. 
O p e r c u l i c a r y a  gummif e r a  (Srague ) Capuron 

Ochna c i l i a t a  Lam. 
Pandanus t e c t o r i u s  Park. 
P a r e t t a  v e r d c o u r t i a n a  Fosb. 
Pemphis a c i d u l a  Fors t .  

P h y l l a n t h u s  c a s t i c u m  Soy. W i l l .  
Plumbago a p h y l l a  Bojer ex Boiss. 
P o l  y s p h a e r i a  mu1 ti ford  Hiern 
Premna o b t u s i f o l i a  R . B r .  

S c a e v o l a  t a c c a d a  (Gaertn.) Roxb. 
S c u t i a  m y r t i n a  (Burm. f .  ) Kurz 
S i d e r o x y l o n  i n e r m e  L.ssp. c r y p t o p h l e b i u m  

(Baker) Hemsl . 
Solanum i n d i c u m  L .  var .  a l d a b r e n s e  (C .H.  Wright) Fosb. 

Sophora t o m e n t o s a  L. 
S t a c h y t a r p h e t a  j a m a i c e n s i s  ( L . )  Vahl 
Tarenna s u p r a - a x i l l a r i s  (Hemsl . ) Bremek. 
Tarenna t r i c a n t h a  (Baker) Bremek. 



Appendix (continued) 

T e r m i n a l i a  boivinii  Tul. 
T h e s p e s i a  populnea  (L. ) Sol. ex Correa 
T h e s p e s i a  p o p u l n e o i d e s  (Roxb.) Kostel 
T o u r n e f o r t i a  a r g e n t e a  L.f. 

T r y a i n o l e p i s  f r y e r i  (Hems1 . ) Bremek . 
T r i c a l y s i a  s o n d e r i a n a  Hiern 
v e r n o n i a  g r a n d i s  (DC. ) H. Hilmb. 

Subclass C4: 

C a l o p h y l l y u m  i n o p h y l l u m  L .  var. takamaka Fosb. 86.7 
Canth ium b i b r a c t e a t  um 5.0 
F l a c o u r t i a  r a m o n t c h i i  5.7 
Lud ia  maur i  t i a n a  Gmel . 5.7 

M y s t r o x y l o n  a e t h i o p i c u m  
Ochna c i l i a t a  



number 
of sites 9 

Fig. 2. Polythetic divisive classification of sixty-one mixed-scrub 
sites on Aldabra Atoll. 



Fig. 3. Principal components ordination of sixty-one mixed-scrub 
sites on Aldabra Atoll. 




