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INTRODUCTION 

During v i s i t s  t o  t h e  Chagos group of  i s l a n d s  by two of  t h e  
au tho r s  ( D.  J. B. i n  January 1973; D .  J. B . ,  C.  S. from January t o  
March 1975) ,  s e v e r a l  c o l l e c t i o n s  were made of  conspicuous a l g a l  growths 
from t e r r e s t r i a l  and swamp h a b i t a t s .  A s  t h e s e  growths provide  some 
i n t e r e s t i n g  s i m i l a r i t i e s  and d i f f e r e n c e s  from those  r epo r t ed  p rev ious ly  
from o t h e r  i s l a n d s  i n  t h e  Ind ian  Ocean (Donaldson & Whitton, 1976; 
Whitton & Donaldson, 1976) ,  a  b r i e f  account  of t h e i r  f l o r i s t i c  
composition i s  given here .  

The Chagos I s l a n d s  (6OS, 71°W) form p a r t  of  t h e  B r i t i s h  Ind ian  
Ocean T e r r i t o r y .  The samples desc r ibed  he re  were taken  from t h r e e  of  
t h e s e  i s l a n d s ,  Egmont, Eagle and Danger. Egmont Is. i s  one o f  t h e  
a t o l l s  which l i e  around t h e  pe r iphe ry  o f  t h e  Chagos a r ch ipe l ago ,  while  
Eagle  Is. and Danger Is. may be cons idered  as being p a r t  of  t h e  r i m  of  
a very  l a r g e  former a t o l l ,  now almost  e n t i r e l y  submerged. No r a i n f a l l  
r eco rds  e x i s t  f o r  any o f  t h e s e  t h r e e  i s l a n d s ,  b u t  s t a t i o n s  have a t  t imes  
e x i s t e d  on t h r e e  of  t h e  o t h e r  p e r i p h e r a l  i s l a n d s ,  Diego Garc ia ,  Salomon 
Is. and Peros Banhos, t h e  most r e c e n t  being those  from Peros  Banhos. 
H e r e  it i s  es t imated  t h a t  dur ing  1950-1966 t h e r e  occur red  a  mean annual  
r a i n f a l l  of  3999 mm (S todda r t ,  1971) .  Seasonal changes i n  
p r e c i p i t a t i o n  were r e l a t i v e l y  s m a l l ,  w i th  t h e  lowest  va lues  be ing  i n  
May and June. 

METHODS 

Samples were d r i e d  soon a f t e r  c o l l e c t i o n  and then  s e a l e d  i n  
i n d i v i d u a l  packe ts .  They were viewed a f t e r  re-wet t ing wi th  d i s t i l l e d  
water .  I n  c e r t a i n  c a s e s  s imple c u l t u r a l  t echniques  were used e i t h e r  
t o  h e l p  confirm i d e n t i f i c a t i o n s  o r  t o  demonstrate t h e  presence  of 
f u r t h e r  spec i e s .  Spec ies  noted only  a f t e r  c u l t u r e  a r e  noted below. 
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The s p e c i e s  c a t e g o r i e s  used i n  t h e  va r ious  t a b l e s  of  r e s u l t s  a r e  
based on t h e s e  used i n  an a l g a l  computer record ing  system he ld  a t  
Durham, and descr ibed  f u r t h e r  i n  Donaldson and Whitton (1976) .  The 
s i z e  ranges given a r e  s t anda rd  ranges used i n  our  system; t h e  f u l l  
range of  t h e s e  widths  have n o t  n e c e s s a r i l y  been found i n  t h e s e  samples 
from t h e  Chagos Is. 

RESULTS 

Eaa le  Is. 

Almost 50 d i f f e r e n t  samples were c o l l e c t e d  he re  dur ing  1975. 
Three q u i t e  d i f f e r e n t  types  o f  a l g a l  community were r ep re sen t ed ,  two 
from c l e a r i n g s  i n  t h e  coconut p l a n t a t i o n s ,  and two from Typha swamp 
reg ions .  The i r  spec i e s  compositions a r e  compared i n  Table  3. 

A.  Thin olive-brown s h e e t s  spreading ac ros s  d e b r i s  over ly ing  sand i n  
a c l e a r i n g ;  dominated by Nostoc commune. 

B. F l a t t ened  t o  hemispherical  lumps, reaching  a maximum h e i g h t  of  
9 mm, l y i n g  over  grey  o r  p a l e  brown sand i n  coconut c l e a r i n g s ;  
f r equen t .  The main blue-green a l g a l  l a y e r  i s  only  1 mm t h i c k ,  
t h e  remainder of  t h e  lumps being l a r g e l y  f i l l e d  wi th  sand. 
However t h e r e  i s  u s u a l l y  a zone about 2 mm t h i c k  below t h e  main 
blue-green a l g a l  l a y e r  which has  a f a i n t  green t i n g e ,  t h i s  being 
due t o  moss protonema and Lyngbya m a r t e n s i a n a .  Some of  t h e  
f i l amen t s  of  T o l y p o t h r i x  b y s s o i d e a  a r e  moderately c a l c i f i e d ,  
while  t hose  of  Lyngbya m a r t e n s i a n a  and S c h i z o t h r i x  a r e n a r i a  a r e  
a l s o  sometimes c a l c i f i e d .  

C .  Algal  l a y e r  forming pa t ches  i n  more o r  l e s s  open a r e a s  w i th in  a 
swamp community dominated by Typha sp .  and E l e o c h a r i s  sp.  These 
a l g a l  l a y e r s  a r e  probably completely submerged a f t e r  heavy 
r a i n f a l l ,  bu t  a t  t h e  t i m e  o f  c o l l e c t i o n  formed a da rk  grey  s l imy 
l a y e r  ove r ly ing  a dark humus; moss shoo t s  a r e  a l s o  mixed wi th  t h e  
a l g a l  l a y e r .  On d ry ing  o u t ,  t h e  a l g a l  l a y e r  t u r n s  t o  a grey- 
green co lou r ,  a s  a r e s u l t  of  t h e  h igh ly  c a l c i f i e d  l a y e r  around 
t h e  shea ths  of  t h e  dominant a l g a ,  T o l y p o t h r i x  b y s s o i d e a .  

D. + Continuous l a y e r  of  blue-green a l g a e  ove r ly ing  dense brown 
f i b r o u s  mass, near  a mangrove swamp. Alga l  l a y e r  about  3 mm 
t h i c k ,  g e l a t i n o u s ,  crumbly, i r r e g u l a r  on su r f ace .  Obvious 
v e r t i c a l  zonat ion (Table 4 ) .  Some, bu t  n o t  a l l ,  of t h e  dominant 
a l g a ,  T o l y p o t h r i x  b y s s o i d e a ,  i s  c a l c i f i e d .  

Egmont 

Samples of  mat were taken  from a barachois  community bo th  i n  1973 
and 1975. The water a s s o c i a t e d  wi th  t h i s  community presumably v a r i e s  
cons iderab ly  i n  s a l i n i t y  according t o  t h e  p a t t e r n  of  r a i n f a l l  i n  t h e  
prev ious  few weeks; a t  t h e  t ime of  s tudy i n  1975 it was s l i g h t l y  
b rack i sh  ( ~ a ,  236 mg 1-I ) . 



The d e t a i l e d  composition of t h e  mat i s  somewhat v a r i a b l e ,  but  
always had a l aye r  dominated by Osc i l l a to r i aceae  over ly ing  a l aye r  of 
purp le  photosynthe t ic  b a c t e r i a .  The s i n g l e  sample of mat re turned  i n  
1973 was much t h i c k e r  than any of t h e  10 samples re turned  i n  1975, t h e  
photosynthe t ic  l a y e r  reaching a depth of 10 mm and with obvious v e r t i c a l  
zonat ions of t h e  var ious  blue-green a lgae  p resen t .  D e t a i l s  of t h i s  
mat p r o f i l e  a r e  summarized i n  Table 1. The composition of t h i s  mat 
r a t h e r  c lose ly  resembles one a l ready descr ibed  f o r  rock pools  on t h e  
F l o r i d a  Keys, U.S.A., even though these  l a t t e r  a r e  i n t e r t i d a l  (F ischer  
and Golubie, i n  Ginsburg, 1967) and termed by Golubie (1973) a 
' s t r a t i f i e d  community mat i n  i n t e r t i d a l  rock p o o l ' .  

The samples re turned  i n  1975 were much t h i n n e r ,  with t h e  blue-  
green a l g a l  l a y e r  about 3-4 mm t h i c k .  A consol idated spec ie s  l is t  i s  
given i n  Table 2 .  

Danaer Is. 

A l l  t e r r e s t r i a l  a l g a l  c r u s t s  were dominated by Tolypothrix 
byssoidea. Other spec ie s  represented  a r e  l i s t e d  i n  Table 5.  

DISCUSSION 

A l l  these  t e r r e s t r i a l  and swamp a l g a l  communities a r e  dominated by 
blue-green a lgae ,  and only i n  the  Typha - Eleochar is  swamp on Eagle Is. 
a r e  eukaryotic  a lgae  represented by more than a few s c a t t e r e d  c e l l s .  
Three o u t  of t h e  s i x  d i f f e r e n t  types of a l g a l  community descr ibed  from 
these  t h r e e  i s l a n d s  a r e  dominated by Tolypothrix byssoidea, though t h e  
s t r u c t u r e  and composition of a l l  t h r e e  examples a r e  each r a t h e r  
d i f f e r e n t .  The e x t e n t  t o  which t h i s  a l g a  becomes c a l c i f i e d  v a r i e s  
markedly, with t h e  most highly c a l c i f i e d  ma te r i a l  occurr ing  i n  t h e  
Typha - Eleochar is  swamp. During t h e  more d e t a i l e d  s t u d i e s  of t h e  
au thor s  on Aldabra (Donaldson & Whitton, 1976; A.  D .  and B. A .  W . ,  
unpublished d a t a ) ,  no sample of Tolypothrix byssoidea has ever  been 
found which approaches t h i s  swamp community i n  e x t e n t  of c a l c i f i c a t i o n .  
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Table 1. Vertical zonation of thick barachois mat community, Egmont Is. Relative frequency of 
photosynthetic organisms in a particular zone of the profile is given on a (subjective logarithmic) 
scale of 1-5. 

depth rnm 0 - 0.05 0.05 - 1.5 1.5 - 6 6 - 9  9 - 1 0  
colour olive-brown olive dark blue-green pink 

010532 Aphanocapsa montana 

010632 Aphanothece  sp. > 2 < - 4 pm 

010902 C a l o t h r i x  b r a m i i  

010911 C. p a r i e t i n a  

011538 Chroococcus  m i n u t u s  

011534 C. t u r g i d u s  

014205 Lyngbya d i g u e t i  

015202 Nostoc commune 

015802 Pl ectonema bor yanum 

016631 S c h i z o t h r i x  sp. < - 1 pm 
016931 S p i r u l i n a  s u b t i l i s s i m a '  

purple photosynthetic 
bacteria 

(various species) 

4 (? dead) 



Table 2 .  C o n s o l i d a t e d  l i s t  of a lgalspecies  f r o m  barachois m a t  
c o m m u n i t y ,  E g m o n t  Is. 

Aphanocapsa f u s c o - l u t e a  H a n s g .  > 1 < 2 p m  - 
A. montana C r a m e r  > 2 < 4 p m  - 
Aphano thece  sp. > 2 - < 4 p m  

C a l o t h r i x  b r a u n i i  B o r n .  e t  F l a h .  

C .  p a r i e t i n a  T h u r e t  

Chroococcus  m i n u t u s  ( K U t z . 1  ~ s g .  > 4 < 6 p m ,  n o n - l a m e l l a t e  - 
sheath  

C .  t u r g i d u s  ( K U t z .  ) Nag. > 8 < 16 p m ,  l a m e l l a t e  sheath - 
C.  t u r i c e n s i s  ( N a g .  ) H a n s g .  8 < - 16 m ,  n o n - l a m e l l a t e  shea th  

E n t o p h y s a l i s  g r a n u l o s a  K i i t z .  

H y e l l a  f o n t a n a  H i i b e r  e t  J a d i n  

Lyngbya d i g u e t i  G o m .  

Nostoc commune V a u c h e r  

Phormidium a n g u s t i s s i m u m  W. e t  G . S .  W e s t  

P. f oveo larum Gom.  

P l  ec tonema boryanum G o m .  

Pleurocapsa  m i n o r  H a n s g .  < - 4 p m  

Pleurocapsa  sp. > 4 < 6 p m  - 
S c h i z o t h i x  sp. < 1 p m  - 

S p i r u l i n a  s u b t i l l i s s i m a  < - 1 p m  



Table 3. Species composition of four different algal communities, 
Eagle Is. The details given are generalizations based on a range of 
samples, and for composites where vertical zonation is apparent. 
Organisms seen only after cultures are indicated by +, rather than a 
frequency score. 

A B C D  

Aphanocapsa f u s c o - l u t e a  > 1 < - 2 pm 
C a l o t h r i x  b r a u n i i  
C a l o t h r i x  sp. 
Chroococcus  t u r g i d u s  > 8 < 16 pm, - 

lamellate sheath 
C .  s p e l a e u s  > 16 5 32 pm non-lamellate sheaths 
Gloeocapsa  dermachroa > 2 < - 4 pm sheaths 

yellow-brown 
Gloeocapsa  sp. > 2 < 4 ym, sheath violet 
Gloeothece p a l e a  > 5 < 4 ym 
G .  r u p e s t r i s  > 4 5 6 ym 
Hapa los iphon  we1 w i  tschii 
Lyngbya a l l o r g e i  
L. m a r t e n s i a n a  
Lyngbya sp. > 1 < 2 um 
Microcol e u s  c h t h & o p l a s t e s  
Nostoc commune 
N .  p i s c i n a l e  
N .  p u n c t i f o r m e  
Phormidium foveola turn 
O s c i l l a t o r i a  c l a r i c e n t r o s a  
Plec tonema boryanum 
P leurocapsa  sp. < 4 pm 
S c h i z o t h r i x  a r e n a r i a  
T o 1  y p o t h r i x  b y s s o i d e a  
T .  d i s t o r t a  
A k a n t h o c h l o r i s  sp. 
C l o s t e r i u m  sp. 
S p i r o g y r a  sp. 
palmelloid green alga (c.  13 pm diameter) 
Oedogonium sp. > 8 < 12 pm 
P i  t h o p h o r a  oedogon ia  
unknown moss (es) 



a, 
Table 4. Ver t i ca l  zonation of a l g a l  l aye r  from mangrove swamp (community D i n  Table 3 ) .  Rela t ive  
frequency of photosynthet ic  organisms i n  a p a r t i c u l a r  zone of the  p r o f i l e  is given on a (subjec t ive  
logari thmic)  s c a l e  of 1-5. 

0 - 0 . 5  0 . 5  - 2 . 0  2 . 0  - 2 . 5  2 . 5  - 3 . 0  Fibrous layer  
pa le  brown dark green dark green dark green brown 

Chroococcus t u r q i d u s  

Gloeothece pal ea 

Lynqbya a l l o r q e i  

Microcoleus  c h t h o n o p l a s t e s  

Nostoc commune 

Phormidium foveolarum 

Pleurocapsa sp.  - < 4 pm 

S c h i z o t h r i x  a r e n a r i a  

T o l y p o t h r i x  b y s s o i d e a  
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Table 5. Species  l is t  f o r  a l g a l  c r u s t s  from Danger Is. 

Aphanocapsa montana > 2 < - 4 pm 

Gloeocapsa dermochroa > 2 < - 4 pm, shea th  yellow-brown 

G .  k u t z i n g i a n a  > 4 < - 6 pm, shea th  yellow-brown 

Lyngbya martensiana 

Microco leus  c h t h o n o p l a s t e s  

~ o s t o c  commune 

~l ectonema boryanum 

P .  no ta tum 

Pleurocapsa sp. < 4 pm - 

S c h i z o t h r i x  sp.  ( c .  4.5 pm wide) 

~ o l  y p t h r i x  bysso idea  




