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was no obvious tendency for concentrations of any of the phosphate
fractions to increase through the season.

13-15. Inorganic combined nitrogen. The Aldabra pools always
carried moderate to very high levels of ammonia (Table 4). It seems
likely that nitrite and nitrate levels were low in comparison, but due
to the problem of interference by reducing substances, this is still
uncertain. For instance, 10 mg urea 17! causes an apparent reduction
of 50% in a solution of 0.5 mg KNO3-N 1L, The results obtained for
nitrite and nitrate have therefore been omitted from Tables 3, 4 and
5, but are summarized here as they do provide some clues to the
situation in the pools. Only 5 out of 54 analyses in programme A gave
detectable values for these ions. The values recorded were, for
NOy-N: minimum, < 0.003; maximum, O.52, mean including W2, 0.008, mean
excluding W2, < 0.003; for NO3-N: minimum, < 0.0l, maximum, 0.56, mean
including W2, 0.12, mean excluding W2, < 0.0l mg 171, In one case
(W2, Fig. 8), however, there was an apparent diurnal cycle of these
ions, with the oxidized forms reaching a peak in the afternoon. Even
then, the indicated nitrogen present in these oxidized forms represen-
ted only 3.5% total inorganic combined nitrogen.

As with orthophosphate, there was no tendency for ammonia levels
in particular poocls to increase through the season.

Rock analyses

Data for these are summarized in Table 7. As only 28 analyses
were carried out, and little attempt made to separate recent sedimentary
material from older rock, it is not possible to make any detailed
comparison between chemistries and rock analyses. A few preliminary
observations do however suggest that such a survey might prove of
considerable interest. Two rock samples from Wl showed by far the
highest Mg/Ca ratio. Similarly: the highest percentage POg4-P was
recorded from rock below W2, the pool with the highest P levels in the
water.

GENERAL DISCUSSION

Dynamics of soluble phosphate and nitrogenous compounds

The most striking features of the freshwater pools on Aldabra are
the high levels of both dissolved phosphate and inorganic combined
nitrogen often present, and the fact that the latter is apparently
represented largely by ammonia-N. The main source of both phosphate
and ammonia is presumably from the excreta of animals such as crabs,
birds and tortoises. The high levels of organic phosphate indicate
the importance of such excreta. As many of these animals carry out
the bulk of their feeding away from the pools, addition of their
excreta to the pools will bring about, during the wet season, a net
transfer of nutrients from surrounding ecosystems to the water.



Table 2. Sampling programme for water chemistry.

54
136

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

Analyses for individual parameters

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

KA

maximum possible 20 55 137
OD490nm 16 24 92
temperature 17 52 134
07 17 50 130
pH 20 54 135
Na 16 27 92
X 16 27 92
Mg 16 27 92
Ca 16 27 92 -
Cl 19 27 92
ortho POy-P 20 55 94
"poly" POy-P 11 25 25
organic POg4-P 11 24 24
ammonia-N 20 55 100
NOy-N 20 55 100

NO3-N 20 55 100
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Table 3. Summary of data on physical and chemical parameters for water
in pools. Mean values are based on programme A, minimum and maximum
ones on programme B. Values added in brackets are extremes found
during spot readings taken anywhere in freshwaters on Aldabra.
Concentrations are in mg 1-1, (In calculation of means, non-
detectable values are treated as zero).

minimum maximum mean mean

(including (excluding
W2) W2)

O.D.420 0.021 0.273 0.084 0.088

temperature 24.9°(23.0%)  37.2%(41.2°%)

pH 6.6 (6.2) 10.8 (11.8)

O2 (%) 6 (5) 255

O2 (conc.) 0.5 (0.4) 18.2

Na 7.2 696 186 128

K 0.82 59.0 16.6 12.0

Mg 2.6 86.6 22.5 19.7

Ca 26.4 156 59.7 55.8

Cl 20 1590 286 255

orthophosphate-p 0.01 12.3 1.13 0.53

'volyphosphate"-P <0.01 3.8 0.58 0.40

organic

phosphate-P 0.06 10.3 1.34 1.05

ammonia-N 0.2 45 3.46 1.47



Table 4. Summary of some of chemical data for individual pools. Mean values are based on programme A, minimum and maximum ones on
programme B. Numbers of samples for each programme in each pool are indicated. (The total for all pools is sometimes one more than
that in Table 2, because pools W5 and W6 were joined together on one date, and the single results are used twice in Table 4).
Concentrations are in mg 1-1.

Wl W2 W3 W4 W5 W6 W7 w9 wWlo Wl02 Wi03 Tl T2 CC2 CC5 cc8 CC9 CC10 CCly CCl2
Na no.B 17 19 1 3 10 2 10 1
min. 34.1 104 7.2 37.5 109 66
max. 98.5 414 22 102 222 118
no.A 3 3 1 3 3 2 3 1 1 1 1 1 1 1 1 1 1
mean 73.9 277 196 15.2 80.0 166 92.5 49.7 121 103 99.5 685 176 637 244 38.4 386
K no.B 17 19 1 3 10 2 10 1
min. 2.4 18.1 0.82 3.2 7.0 2.7
max. 11.9 64.0 3.9 8.0 13.3 21.5

no.A 3 3 3 2 3 1 1 1 1 1 1 1 1 1 1

mean 5.1 44.5 11.7 2.7 7.5 10.2 11.3 2.6 7.7 9.3 24.0 59.5 17.8 34.0 49.0 7.0 24.0
Mg no.B 17 19 1 3 10 2 10 1

min. 6.7 24.0 2.6 10.2 20.4 10.2

max. 23.9 62.8 4.7 18.7 28.0 24.3

no.A 3 3 1 3 3 2 3 1 1 1 1 1 1 1 1 1 1

mean 16.3 44.9 14.8 3.3 15.3 24.2 18.8 10.1 18.7 21.0 23.5 85.1 23.3 67.5 32.5 9.5 41.2
Ca no.B 17 19 1 3 10 2 10 1

min. 26.3 65.3 26.4 50.2 59.5 43.0

max. 59.2 112 32.9 55.6 79.0 83.2

no.A 3 3 1 3 3 2 3 1 1 1 1 1 1 1 1 1 1

mean 43.6 90.3 99.0 29.8 57.0 69.8 72.1 55.0 59.6 62.7 74.8 146 48.1 49.4 45.5 41.4 62.2
Ccl no.B 17 19 1 3 10 2 10 1

min. 62 182 20 58 176 82

max. 201 880 70 225 461 266 .

no.A 3 3 1 3 3 2 3 1 1 1 1 1 1 1 1 1 1

mean 136 556 490 43 158 319 174 78 49 144 182 1250 334 1260 454 80 766
ortho P04—P no.B 11 11 3 3 11 5 10 3 6 4 5 2

min. 0.17 3.3 0.13 0.05 0.23 0.07 0.03 0.10 0.05 0.17 0.9 0.30

max. 0.40 10.0 0.6 0.30 1.0 0.70 0.23 0.50 Q.20 0.23 12.3 1.90

no.A 7 6 6 5 5 6 3 1 1 1 1 2 1 2 1 1 1 1 1

mean 0.38 6.1 0.40 0.11 0.74 0.47 0.14 0.32 0.20 0.43 0. 30 0.17 3.5 0.20 1.1 0.97 0.10 0.33 0.27 0.43
"poly"POd-P no.B 4 3 3 2 3 3 3 2

min. <0.0l 1.3 <0.01 0.17 0.18 0.10 0.07 0.30

max. 0.50 2.3 0.17 0.33 3.80 0.23 0.20 0.33

no.A 4 3 3 2 3 3 3 2 1 1 1

mean 0.19 1.79 0.11 0.25 1.40 0.17 0.14 0.32 0.13 0.34 0.40



Table 4 (continued)

WL w2 W3 W4 W5 we w7 WS Wlo Wl02 w103 Tl T2 cc2 cc5 ccs cco CCl0 CClL1 CCl2

organic PO4—-P no.B 3 3 3 2 3 3 3 2

min. 0.10 2.3 0.06 0.23 0.17 0.17 0.17 0. 20

max. 0.23 2.7 0.3 0.30 0. 30 1.07 0.33 0.23

no.Aa 3 3 3 2 3 3 3 2 1 1 1

mean 0.17 2.34 0.22 0.26 1.20 0.46 0.23 0.22 6 0.3 1lo0.0 10.3
ammonia-N no.B 17 17 3 6 11 5 10 3 0.45 4 5 2

min. 0.2 0.6 0.6 0.4 0.7 0.8 0.07 0.50 0.65 6.0 0.7 0.60

max. 1.2 45.0 1.3 0.6 1.5 1.5 2.0 2.0 10.5 15.0 0.80

no.AaA 7 6 3 6 5 5 6 3 1 1 1 1 2 1 2 1 1 1 1

mean 0.52 19.2 1.1 0.50 1.1 1.1 1.9 2.9 0.5 0.90 0.90 10.5 7.8 0.40 0.70 0.80 0.50 1.4 2.3 1.



Table 5. Lower and upper limits for parameters found during 24 h surveys of pools; only those
parameters showing an obvious diurnal cycle are included. All concentrations are in mg 1-1.
Wl W2 W5 W7 W10
5/6 June 5/6 June 2/3 May 2/3 May 29/30 March

lower upper lower upper lower upper lower wupper lower upper
temp. 23.8 27.6 24.9 32.0 27.0 31.7 28.1 36.7 26.5 40.2
pH 7.1 8.7 7.5 8.0 7.4 9.7 .4 8.6 7.7 10.1
O2 2.8 11.4 0.4 10.6 0.9 15.4 0.8 9.8 5.1 >14.0
Mg 20.9 23.9 ¢. 60, no cycle c. 15, no cycle 18.9 22.5 no data
Ca 50.0 58.0 .c. 108, no cycle c. 55, no cycle 73.4 90.1 no data
ortho P 0.17 0.43 6.3 7.0 0.43 1.0 c. 0.03, no cycle 0.05 0.19
NH, -N 0.6 1.2 25 30 0.8 1.5 1.1 2.0 0.5 0.65

4

8T



01 - LL, - O 688-18%

Table 6. Changes in pool W2 of varioTs parameters over a 3-month period.
Concentrations are in mg 1

max. depth Na K Mg Ca Cl ortho-P
on 6.3.73 0.22 m 104 18.1 24.0 65.3 182
on 20.5.73 0.23 332 55.0 51.0 98.0 700
on 5.6.73 0.24 385 60.5 59.7 108 785

change between
first and last +0.02 +281 +42.4 +35.7 +33 +503

ratio of increase to
conc. in seawater .026 11 .025 .09 .026

6T
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Table 7. Analyses of rock samples taken from sides of pools.
Values given are for material soluble in 25% HCl as a percentage of
the total rock, including soluble component.

min. max. mean
Mg 0.22 1.92 0.54%
Ca 27.6 33.1 29.7%

P 0.01 0.17 0.05%




Fig.

2.

Pool Wl at beginning of wet season.
of floating Oedogonium.

Note massive flocs

21
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Fig. 3.

Pool Wl near end of wet season, showing its steep sides
exposed as pool dried out. Marker in this (and subsequent
figures) is lm long.



Pool W2, when almost full. The surrounding white,
terrestrial areas are ones which lack the normal
Tolypothrix byssoidea algal cover.

Pool W4.

Note sharp boundary between the terrestrial rock
which is never submerged, and which appears dark due to
growths of Tolypothrix byssoidea, and the now exposed upper
part of the pool which has a cover of Calothrix parietina.
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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:
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1000-0
€a mg 1!

a) log K ¥V log Na, regression coefficient = 0.9, correlation
coefficient = 0.9

b) 1log CA v log Mg, regression coefficient = 3.4, correlation
coefficient = 0.5
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c) log NHy-N v log total inorganic PO4-P regression coefficient
= 0.5 correlation coefficient = 0.7

d) log N v log ortho PO4-P, regression coefficient = 1.8,
correlation coefficient = 0.8



Fig. 8. Diurnal cycles of various parameters in pools Wl and W2

(on 5/6 June 1973)
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Diagrammatic illustration of some
to influence pool chemistry.
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