


was no obvious tendency f o r  concent ra t ions  of any of t h e  phosphate 
f r a c t i o n s  t o  inc rease  through t h e  season. 

13-15. Inorganic combined n i t rogen.  The Aldabra pools  always 
c a r r i e d  moderate t o  very high l e v e l s  of ammonia (Table 4 ) .  I t  seems 
l i k e l y  t h a t  n i t r i t e  and n i t r a t e  l e v e l s  were low i n  comparison, but  due 
t o  t h e  problem of  i n t e r f e r e n c e  by reducing substances,  t h i s  i s  s t i l l  
uncer ta in .  For in s t ance ,  10 mg urea  1-1 causes an apparent  reduct ion  
o f  50% i n  a s o l u t i o n  of 0 . 5  mg KN03-N 1-l. The r e s u l t s  obtained f o r  
n i t r i t e  and n i t r a t e  have t h e r e f o r e  been omit ted from Tables 3, 4 and 
5,  but  a r e  summarized h e r e  a s  they  do provide some c l u e s  t o  t h e  
s i t u a t i o n  i n  the  pools .  Only 5 o u t  of 54 ana lyses  i n  programme A gave 
d e t e c t a b l e  va lues  f o r  t hese  ions .  The va lues  recorded were, f o r  
N02-N: minimum, < 0.003; maximum, 0.52, mean including W2, 0.008, mean 
excluding W2, < 0.003; f o r  N03-N: minimum, < 0.01, maximum, 0.56, mean 
including W2, 0.12, mean excluding W2, < 0.01 mg 1-l. In  one case  
(W2, Fig. 8 ) ,  however, t h e r e  was an apparent  d i u r n a l  cyc le  of  t hese  
ions ,  with t h e  oxidized forms reaching a peak i n  t h e  af ternoon.  Even 
then ,  t h e  ind ica t ed  n i t rogen  p resen t  i n  these  oxidized forms represen-  
t e d  only  3.5% t o t a l  inorganic  combined n i t rogen.  

A s  with orthophosphate,  t h e r e  was no tendency f o r  ammonia l e v e l s  
i n  p a r t i c u l a r  pools t o  inc rease  through t h e  season. 

Rock analyses  

Data f o r  t h e s e  a r e  summarized i n  Table 7 .  A s  only 28 analyses  
were c a r r i e d  ou t ,  and l i t t l e  a t tempt  made t o  sepa ra t e  r ecen t  sedimentary 
m a t e r i a l  from o lde r  rock, it i s  no t  poss ib l e  t o  make any d e t a i l e d  
comparison between chemis t r i e s  and rock analyses.  A few prel iminary 
observa t ions  do however suggest  t h a t  such a survey might prove o f  
cons iderable  i n t e r e s t .  Two rock samples from W 1  showed by f a r  t h e  
h ighes t  ~ g / ~ a  r a t i o .  S imi l a r ly  t h e  h ighes t  percentage P04-P was 
recorded from rock below W2, t h e  pool with t h e  h ighes t  P l e v e l s  i n  the  
water. 

GENERAL DISCUSSION 

Dynamics of  so lub le  phosphate and ni t rogenous compounds 

The most s t r i k i n g  f e a t u r e s  of  t h e  freshwater  pools  on Aldabra a r e  
the  high l e v e l s  of both d i s so lved  phosphate and inorganic combined 
n i t rogen o f t e n  p resen t ,  and t h e  f a c t  t h a t  t h e  l a t t e r  is  apparent ly  
represented  l a r g e l y  by ammonia-N. The main source of both phosphate 
and ammonia i s  presumably from t h e  exc re t a  of  animals such a s  c rabs ,  
b i r d s  and t o r t o i s e s .  The high l e v e l s  of organic phosphate i n d i c a t e  
t h e  importance of  such exc re t a .  A s  many o f  these  animals c a r r y  o u t  
t h e  bulk o f  t h e i r  feeding  away from t h e  pools ,  add i t ion  of  t h e i r  
exc re t a  t o  t h e  pools  w i l l  b r ing  about ,  dur ing  the  wet season,  a ne t  
t r a n s f e r  of  n u t r i e n t s  from surrounding ecosystems t o  t h e  water.  
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Table 2. Sampling programme for water chemistry. 

A samples, excluding repeats for 24 h surveys (see text) = 54 
B total samples = 136 

Analyses for individual ~arameters 

no. of pools sampled no. analyses in programme A no. analyses in programme B 



Table 3. Summary of d a t a  on phys i ca l  and chemical parameters  f o r  water  
i n  pools .  Mean va lues  a r e  based on programme A ,  minimum and maximum 
ones on programme B. Values added i n  b r a c k e t s  a r e  extremes found 
du r ing  s p o t  read ings  taken anywhere i n  f reshwaters  on Aldabra.  
Concent ra t ions  a r e  i n  mg 1-I- ( I n  c a l c u l a t i o n  of  means, non- 
d e t e c t a b l e  va lues  a r e  t r e a t e d  a s  z e r o ) .  

minimum maximum mean mean 
( i nc lud ing  (excluding 

w2 w2 

0. D.  
4 20 

0.021 0.273 0.084 0.088 

temperature  24.90(23.0°) 37.2'(41.2') 

PH 6.6 (6.2) 10 .8  (11.8) 

O2 ( % I  6 ( 5  255 

O2 (conc. 

Na 

K 

M9 

Ca 

C1 

orthophosphate-P 

"po1yphosphate"-P 

organic  
phosphate-P 

ammonia-N 



T a b l e  4 .  Summary o f  some o f  chemica l  d a t a  f o r  i n d i v i d u a l  p o o l s .  Mean v a l u e s  a r e  based  on programme A ,  minimum and maximum o n e s  on 

programme B. Numbers o f  samples  f o r  aach  proqramme i n  each pool  a r e  i n d i c a t e d .  (The t o t a l  f o r  a l l  p o o l s  i s  sometimes one  more t h a n  

t h a t  i n  T a b l e  2 ,  because  p o o l s  W5 and W6 were j o i n e d  t o g e t h e r  on one  d a t e .  and t h e  s i n g l e  r e s u l t s  a r e  used t w i c e  i n  T a b l e  4 ) .  

Na 

K 

M9 

Ca 

C1 

o r t h o  PO -P 
4 

"p0ly"PO4-P 

C o n c e n t r a t i o n s  a r e  i n  mg 1 - l .  

W1 W2 

no.B 1 7  1 9  
min. 34 .1  104 
max. 9 8 . 5  414 
no.A 3 3 
mean 73.9 277 

no.B 17 19 
min. 2 .4  1 8 . 1  
max. 1 1 . 9  6 4 . 0  
no.A 3 3 
mean 5 . 1  4 4 . 5  

no.B 1 7  1 9  
min. 6 . 7  24 .0  
max. 23.9 62 .8  
no.A 3 3 
mean 1 6 . 3  44.9 

no.B 1 7  19  
min. 26.3 6 5 . 3  
max. 59.2 112 
no.A 3 3 
mean 43 .6  90 .3  

no.8 1 7  1 9  
min. 62 182 
max. 201 880  
no.A 3 3 
mean 136 556 

no.B 11 11 
min. 0 .17 3.3 
max. 0 . 4 0  1 0 . 0  
no.A 7 6 
mean 0 .38  6 . 1  

n0.B 4 3 
min. <0.01 1 . 3  
max. 0 . 5 0  2.3 

mean 0.19 1 . 7 9  0 . 1 1  0 . 2 5  1 . 4 0  0 . 1 7  0.14 0 .32  



Table 4 (continued) 

organic PO -P n0.B 
min. 
max . 
no.A 
mean 

ammonia-N no.B 
min. 
max. 
no.A 
mean 

W10 W102 W103 T1 T2 CC2 CC5 CC8 CC9 CClO CCll CC12 



Table  5. Lower and upper  l i m i t s  f o r  pa ramete rs  found d u r i n g  24 h surveys  o f  poo l s ;  on ly  t h o s e  
paramete rs  showing an  obvious  d i u r n a l  c y c l e  a r e  inc luded .  A l l  c o n c e n t r a t i o n s  a r e  i n  mg 1-l. 

W 1  W2 
5/6 June 5/6 June 

w5 W7 WlO 
2/3 May 2/3 May 29/30 March 

lower upper  lower upper lower upper lower upper lower upper 

temp . 23.8 27.6 24.9 32.0  27.0 31.7 28.1 36.7 26.5 40.2 

MCJ 20.9 23.9 - c .  60, no c y c l e  - c .  15 ,  no c y c l e  18.9  22.5 

5.1 >14.0 

no d a t a  

Ca 50.0 58.0 . c .  108,  no c y c l e  - - c .  55, no c y c l e  73.4 90 .1  no d a t a  

o r t h o  P 0.17 0 .43 6 . 3  7 -0 0.43 1.0 c .  0 .03 ,  no c y c l e  - 0.05 0 .19 



Table 6. Changes i n  pool W 2  of v a r i o  s parameters over a 3-month per iod .  
Concentrat ions a r e  i n  rng 1 -It 

N 

W 
W 
W (D 

0 

-., max. depth Na K Mg C a 
z 

on 6.3.73 0 . 2 2  m 104 18.1 24.0 65.3 

on 20.5.73 0.23 332 55.0 51.0 98.0 

on 5.6.73 0.24 38 5 60.5 59.7 108 

change between 
f i rs t  and l a s t  +O . 0 2  +281 +42.4 +35.7 +33 

r a t i o  of  i nc rease  t o  
conc. i n  seawater -026 .11 -025 .09 



Table 7 .  Analyses of rock samples taken from sides of pools. 
Values given are for material soluble in 25% HC1 as a percentage of 
the total rock, including soluble component. 

min . max . mean 

0 .22  1 . 9 2  0 . 5 4 %  

2 7 . 6  3 3 . 1  29 .7% 

0.01 0 . 1 7  0 . 0 5 %  



Fig .  2 .  Pool W 1  a t  beginning o f  wet season. Note massive f l o c s  
of  f l o a t i n g  Oedogonium. 



Fig. 3 .  W 1  near end of wet season, showing i ts  s t e e  
,sed a s  pool dr ied  out .  Marker i n  t h i s  (and 
ires) is l m  long. 



Fig. 4. Pool W2, when almost f u l l .  The surrounding white, 
t e r r e s t r i a l  a reas  a r e  ones which lack  t h e  normal 
Tolypothrix byssoidea a l g a l  cover. 

Fig. 5. Pool W4. Note sharp boundary between the  t e r r e s t r i a l  rock 
which is  never submerged, and which appears dark due t o  
growths of Tolypothrix byssoidea, and t h e  now exposed upper 
p a r t  of t h e  pool which has a cover of Calothrix p a r i e t i n a .  



Fig. 6. Pool W7, when relatively low. Note flocs of Closterium 
floating on the surface, and the black mud already deposited 
as the pool dries out. 



Fig. 7. Relationship between various pairs of ions studied in 
programme A: 

a) log K v log Na, regression coefficient = 0.9, correlation 
coefficient = 0.9 

b) log CA v log Mg, regression coefficient = 3.4, correlation 
coefficient = 0.5 
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c )  log NH4-N v log t o t a l  inorganic PO4-P regression coef f i c ien t  
= 0.5 cor re la t ion  coef f i c ien t  = 0.7 

d) log N v log ortho P04-P, regression coef f i c ien t  = 1 .8 ,  
cor re la t ion  coef f i c ien t  = 0.8 



Fig.  8. Diurnal  c y c l e s  of va r ious  parameters  i n  poo l s  W 1  and W2 
(on 5/6 June 1973)  




