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"STUDIES ON THE THERRESTRIUAL-AND FRESHWATER ALGAE
OF ALDABRA ATOLL

by
Alan Donaldson (B.Sc. Dunelm)

ABSTEACT

A study was made of the tervestrial and freshwater algae of Aldabra
Atoll, Indian Ocean. Field work was carried out between September
1972 and June 1973. Wide ranging excursions were made to various
areas of the atoll in order to collect information on the species
present together with physico-chemical and descriptive data from
representative habitats. Data were collected in a standard manner
and stored in a computable form using a modified version of a
stream recording system devised in Durham, 1053 samples wer
collected during the field study, of which 521 were complete with
detailed taxonomic and envirommental data. The latter are stored
on computer file at Durham. The 521 samples constituted an
Aldabran data bank and a range of computer programmes facilitated
the rapid retrieval of information and the performing of statistical
analyses. An example of one such statistical analysis is included
in the present study. A taxonomic checklist is given of the 292
species together with descriptions of these species, cnmparisons
“with the descriptions given by other authors, the areas of Aldabra
from which they were reccrded, notes on distribution on Aldabra,
"habitats, abundance and compariscns with records of other workers.

Blue-green algae are the most abundant species present,
predominating in both terrestrial and freshwater habitats. 1In
terrestrial habitats they are often present almost to the exclusion
of other species, though in freshwater habitats this predominance
is less well-marked, It is probable that some species are restricted
to certain regions or habitats; the reasons for such restrictica are
discussed,

A study of one physiological process in biue-green algae is
presented, The nitrogen-fixing potential of Toliypothrix byssoidea
and several Nostoc species was investigated using the acetylene
reduction assay technique, The study includes rates measured
between 0930 and 1200 h, a 24 .h time course study for Nostoc
commeng and laboratory studies on the ouset of acetylene
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1 INTRODUCTION

1.1 aAlgal vegetation of atolls and related habitats

Although the literature on the ecology of terrestrial
and freshwater algae is large, only a small proportion of
it concerné_island habitats. Much of what exists was
written by early taxonomists (Treub( 1888; Fritsch, 1907;
West, 1916; Fritsch, 1945), often forming oniy a part of

larger vegetational surveys or simple floristic lists.

1.11 Coral islands and atolls

It ﬁas long been established that there exists a relation-
ship betw;én blue-green algae and carbonate deposits (Fritsch,
1945; Golubié, 1973). It is therefore not surprising that
blue—green'glgae predominate on coral islands and atolls.
0f the few accounts of atolls, Taylor (1950), though dealing
mainly Qith marine species, included a number of terrestrial
and freéhwéter algae in an annotated catalogue of the plants
of Bikiﬁi‘aﬁd other Northern Marshall Islands. He described
the blue-green algae as ‘'unexpectedly varied in character,
considering the appafent lack of diversity in environmental

conditibnsf. The most abundant species were: Hassallia

byssoides (Tolypothrix byssoidea), Gloeocapsa alpicola,

Scytonema ocellatum and Porphyrosiphon fuscus. Tolypothrix

byssoidea éonstituted the most important element of the
flora fdund on the surface of sandy soil inland, abundant
.crusts of the alga rolling up in the dry season, drifting
into héaps which gdve the appearance of a 'pile of cinders'
Other terrestr1al and freshwater species recorded were:

Plectonema golenkinianum in temporary rainwater pools,




‘stressed by Whitton (1971). Newhouse (1954) recorded blue-

I

Calothrix parietina from the surface of sandy soil,

Schizothrix calcicola on sand in openings in woodland,

S. longiarticulata forming a coarsely areolate crust on

sand in openings of the scrub woodland, Symploca muscorum

on sand in openings among trees and Microcoleus acutissimus
consolidating fine gand among-sca?tered bushes far above the
high tide line. Newhouse (1954) stressed the role of blue-
green algaé in fheir possible contribution to the nitrogen

budget 'on Raroia and Arno atolls. The latter point was also

‘green algae occupying a wide range of habitats: Anacystis

monfana on coral fragments and Cocos nucifera (coconut) husks

Fischerella ambigua on inland coral fragments and vegetable

fragments,‘Micfocoleus acutissimus from damp inland habitats,

M. chthonoplastes on.a 'thoroughly algalated' foundation of

a.village house, Nostoc commune forming thin, olive, membran-

~aceous sheets on the ground and on the trunks of trees in

COCO““% groves, Porphyrosiphon fuscus from coral fragments

and Cocoﬂmkﬁ stumps, Schizothrix giuseppei on heavily

'algalated' inlénd-coral fragments, Scytonema guyanense from

'rotten.debris, coral fragments and at the bases of coconut,

Scytonéma hofmanni from the bark and husks of coconut and

Symploca muralis from coconut trunks and the cement foundations

of houses. He agreed with Cloud (1954) ;haﬁ blue-green algae
méy aid the binding of sand ana coral prior to cementation
aﬁd that they may be actually ‘boring' into the calcareous
sﬁbstrata.- Preliminary algal floras were reported for the
atollstpf Astove and Fafquhar'and.the island of St Pierre

(Whitton and Donaldson, 19,77') (Table 6.2). These are approximately 60,
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750 and 650 km east of Aldabra respectively.

On Astove Tolypothrix byssoidea and Gloeocapsa sanguinea

formed a general cover over rocks. Occasionally Tolypothrix

byssoidea formed black patches.oﬁ bare sand; Schizothrix

arenaria was the principal associated alga on this occasion.

Nostoc commune was sometimes present on limestone, while

N. commune var. flagelliforme was frequent in the coconut

plantations. -Species found frequently on rocks at the edges

of pools were, Calothrix parieHnal Gongrosira sp. and

Oedogonidm spp. The plankton consisted of varying proportions

of blue-green and green algae.

Farquhar had an inconspicuous algal vegetation. This
was poséibly due to large areas being covered by coconut and
relativéi?ilittle standing water. Exposed rock surfaces

possessed a thin cover of Tolypothrix byssoidea and Gloeocapsa

sanguinea, ‘Oonly one area of freshwater was found in which

blue-green algae and purple photosynthetic bacteria pre-

dominated. Genera of blue-green algae included: Aphanocapsa,

_ Chroococcus, angbxa, Ssynechococcus.

st' ?ierre was sufficiently small to obtain an impression
of the whole island during the short visit. The visit occurred
a year"aftér guano mining had ceased on the island. High
levels of éhosphate were still availablg, however, in many
ﬁicrohagitats. Exposed parts of the rock were dominated by

Tolypothrik byssoidea and a thin film of Nostoc was common

in rock concavities. No large Nostoc commune colonies were

seen. At the time of the visit there was much standing

water. Small freshwater pools were sometimes completely
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filled with Rhizoclonium mixed with numerous small blue-

green algal colonies. In the Casuarina equisetifolia forest

Oscillatoria arimalis was abundant.

In a study of 50 samples from various algal communities
on the iglands of Egmont, Eagle and Danger in the Chagos
Archipelagb, Indian Ocean, Whitton et al. (1977) (Table 6.2) found that
'blue—greeh algae predominated on all three islands. In three

out of the_six different types of community described from

the three islands Tolypothrix byssoidea predominated.

Colonies .of Nostoc commune were abundant overlying sand,

Lyngbya martensiana and Schizothrix arenaria were frequently

noted binding the sand, occasionally forming flattened

hemispherical lumps which reached a maximum height of 9 mm.

1.12 Other types of tropical island

Thé.éigal vegetation of Heron Island, a sand cay on
the southern tip of the Great Barrier Reef was described by
Cribb (?964). Although'this paper deals mainly with marine
.algag, éoﬁe records of terrestrial species were included.
There was no natural freshwater on the island other than
seepagé from rainwater tanks and algae were restricted té
terrestﬁial and subaerial habitats. He described a blue-

"green algal crust on the bark of Pisonia grandis, where the

bark had become tessellated, thus retaining more water.

Phormidium corium was the dominant alga, Anacystis montana

was occasionally interspersed among the filaments. The
crust was better developed on the lower sides of the branches

where more water collected. Phormidium autumnale, P. molle
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and P. jadinianum were among the additional species found

in this better developed crust. Species of Chlorococcum,

Phormidium and Oscillatoria were found in sand compacted

by bird droppings.
In an extensive study of stromalitic mats on Eastern
Andros Islahd, Monty (1967) observed terrestrial algal mats

in which the dominant species were Scytonema myochrous and

Schizothrix calcicola. Associated species were: Lyngkya

- aestuarii, Plectonema sp., Entophysalis deusta, Johannesbaptistia

pellucida, Gloeocapsa, Aphanocapsa, green algae and diatoms.

He suggested that the relative abundance of each species was

controlled by local ecological conditions.

1.2 Envirohmental factors

Differences between tropical and temperate algal floras
have been noted by a number of authors (Fritsch, 1907 ; West,
1916; S§r¢ﬁ, 1924; Prescott, 1956). Climatic factors noted
as possible effecting these differences were temperature,
light, ra}nfall, wind, humidity, day length and desiccation
(Fritséh, 1907; West, 1916; Strém, 1924; Whitford, 1960 ;
Gana.pati'_,' 1960; Lund,1965; Fogg et al.,1973; Whitton and

Sinclair,.1975).

Tiffany (1951) suggested that many éf the ecological
factors-affecting algal distribution were identical with
those éffecting larger land plants but ;the degree of
intensity, the availability and distribution of such factors

are different, attention must be directed more and more to

the microenvironments of the algae'.
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1.21 Subaerial and terrestrial communities

Thevlﬁxurious devélopment of subaerial algal communities
in the tfopics has frequently been noted (Fritsch, 1907;
West, 1916; Strdm, 1924; Prescott, 1956; Cribb, 1964). High
temperaﬁures and rainfall leading to increased humidity
vcontribute-to a well developed subaerial flora on rocks, soil,
bark, and  leaves (Fritsch, 1907; West, 1916). Strgm (1924)
;uggestéd‘fhat blue—éreen algae often constituted a main
part of tﬂe;subaerial vegetation in tropical regions, but
were probably of little importance in similar situations in
temperate regions. West (1916) recognized a number of sub-
aerial plant 'formations' able to develop due to increased
humidity:

i) Protococcus - formation consisting of a bright green

encrustation of Protococcus viridis

cbvering the windward side of tree-trunks and walls

ii) leaf - bark epiphytes

iii) miscellaneous - formations and associations on rocks and

damp ground

The abundance of Trentepohlia as a leaf - and bark epiphyte

was notéd.by West (1916) and Strdm (1924). West (1916)
suggested that its abundance ‘depends entirely on rainfall’

~and ‘this genus attains its greatest luxuriance-in damp
.tropicai forests', Blue-green algae were also regarded by

West (1916) as frequent epiphytes on leaves and bark, the genera

including: Chroococcus, Gloeocapsa, Hapalosiphon, Phormidium,
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Schizothrix, Scytonema and Stigonema. Blue-green algae

were described as pioneer species in the colonization of
rock (Mishustin and Shil'nikova, 1971). Treub (1888) noted
the early development of blue-green algae on the igneous rocks
of Krakatoa. S£r¢m (1924) regarded species of Gloeocapsa as
common oﬁ wet rocks. He suggested that the differences
betweén rocks which were only occasionally wetted and those
which weré more or less regularly inundafed could not be
sharplyAdefined.
The high light intensities agd arid conditions often

encouhteréd in tropical regions may favour the growth of
blue—gre¢n~algal communities (Fritsch, 1?07; Prescott, 1956;
Shields.énd Durrell, 1964; Friedmann et al., 1967; Stewart,
1970; Mishdétin and Shil'nikova, 1971; Castenholz, 1973;
Whitton and Sinclair, 1975) .

g Misﬁﬁstin and Shil'niko;a (1971) noted that algae may
différ considerably in their tolerance ofllight and shade.
Although'blue-green algae were less exacting in their require-

ments than green algae, Cylindrospermum licheniforme existed

in moré“shady conditions than other blue-green algae and
NoStoc‘developed vigorously in soil shaded by forest vegetation.
Fritsch (1907) suggested that the phycocyanin present in the
celis of blue-green algae may prevent damage to the cell
contenté and was the reason for the deep blue colour of the
heterocysts, especially in species of Rivularia. Shields

and Durréll (1964) noted that the sheaths of blue-green algae
were inclined to become pigmented when exposed to strong

sunlight and frequent desiccation. Certain green algae may be




excluded at high light intensities and the success of certain

green algae such as Trentepohlia which can grow under such

conditions may be due to the presence of protective pigments

such as haematochrome (Fritsch, 1907). Fritsch (1935) described

Pleurococcus and Trentepohlia growing on soft dry rocks in
'*full isolation'. Rocks in the shade supported growths of

Gloeocapsa. Tolypothrix byssoidea and Stigonema.

When high temperature is combined with lack of moisture,
arid conditioné result. In the slightly arid, slightly

alkaline soils of the south-west U.S.A., Microcoleus and

Nostoc were found to be consistently present and often

abundant (Shields and Durrell, 1964). Phormidium, Schizothrix,
and Plectonema were other genera fouhd in this habitat.

Species réported from Death Valley soils by Shields and

Du:rell (1964) were Anabaena variabilis, Phormidium tenue and

Microcoleus vaginatus. In the soils of the southern Nevada

Desert they recorded Scytonema hofmanni and Nostoc commune

in varidus stages of parasitism by fungi. 1In the same area

they found that Anacystis montana developed rapidly after

precipitation. Stewart (1973) stated that blue-green algae
may formlaﬁ important part of the microbial population in
arid deée;t soils, often forming distinct crusts on soil
surfacés,-alone or in lichen associations. They also
occurred beneath pebbles and sténes where light penetrateq
but where.the desiccating effect of the sun's rays was

less seQéfe (Stewart, 1970). The ability of blue-green
algae to withstand desiccation and thus to favour their

growth in 'arid regions, has been stressed (Fritsch, 1907;
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Shields and Durrell, 1964; Fogg et al., 1973). Fritsch
(1945) sﬁggested that the sheath possessed by blue-green
algae protected them from desiccation, but that the
'peculiar‘éharacteristics of their protoplasts' must also
be important; since not all strongly resistant types were
provided with well defined sheaths. The size and structure
of blue-green algal sheathé may vary with environmental
conditions (shields and Durrell, 1964) and they may retain
water during periods of drought (Fritsch, 1922). The sheath
may absorbbup to 13 times itsAown volume within six minutes
on rewepting (Durrell and Shields, 1961). ~In general,

vegetative cells of species of the Oscillatoriaceae which

have no perennating cells survive desiccation better than

do fhe Vegetative'cells of Calothrix, Nostoc and Scytonema
(Fogg g£~él., 1973). The spores and hormocysts of the latter
may show gtéat resisitance to desiccation, though growth does
not takebpléce at humidities of less than 80% (Fogg et al.,

1973). 5tund (1965) listed three groups of algae in relation

"to perennation:

i) Those producing no known resting stage e.g. Microcystis,

Gomphosphaeria, Oscillatoria and some desmids

ii) thése,occasionally producing a perennating organ

e.g. Aphanizonenon

iii) those producing an organ of perennation annually

e.g. Anabaena,

1.22 Freshwater communities

Fritsch (1907) noted a predominance of blue-green algae

in tropical waters. He suggested that this may have been due
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to higher temperature and the resulting decrease in
dissolved gases, the smaller size of blue-green algae
facilitating efficient diffusion of gases, ﬁhus favouring
their growth. He claimed that this view was supported by
the predoﬁinance of narrow forms of Oedogonium, though
his argument is éomewhat weakened by his comments on
‘the imppr;ance of Spirogyra in the tropics, noting

that wiQer‘forms predominated in stagnant, pooriy

aerated waters. He also stresses the scarcity of

Cladophora and Rhizoclonium in the tropics, and he

explained their 'replacement' by Pithophora as being

due to the relatively thinner membrane possessed by

I

Pithophora and its ability to produce a perennating organ.

Strgm (1924) suggested that aeration and stagnation as well
as having the direct effect of altering the proportions of
dissolved gases would also have the indirect effect of

altering ionic concentrations.

1.23 Algae and carbonate deposits

Alfhough the literature on the relationships between
algae éﬁdAcarbonate deposits is large, much of it deals with
marine or ancient deposits. This accoﬁpt deals only with
terresfriél and freshwater situations.

Many authors have noted that certain algae may show a
preferéﬁce'for carbonate habitats (Strém} 1924; Koster, 1939;
Fritsch, 1945; Jaag, 1945; Golubié, 1969). The practice of
species‘distinction in blue-green algaé based on carbonate en-
crustati;h still persists throughout the taxonomic literature

(Desikachary, 1959; Starmach, 1966; Bourrelly, 1970). The
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relationships between blue-green algae and carbonate deposits
have been reviewed by Fritsch (1945) and Golubié (1973); both
authora ingluded some mention of other gréups of algae. The
review of n;n—vascular plants associated with carbonate deposits

by Pia (1934) remains one of the most comprehensive.

1.231 Chemistry of carbonate

A clear account of the role of carbonate in the CO2
cycle can be found in Hutchinson (1957) and Ruttner (1963).
Chemical equilibria for carbonate solution -and deposition
were quoted by Golterman (1975).

The equations for carbonate in contact with water are:

CaCOé(splid) < - ca++ + co3" I

coz(éir; respiration) + H,0 £&—— H,CO, IT
H,CO, % = w1 +Heo ™ IT1
Hco; = : ~ 2 L co, Iv

It can be seen therefore that the solution of carbonate depends

on the solubility of CO2 in water, the solubility product of

CacCo and upon the degree to which the solution becomes

3

+ +
charged with H . The sources of H may be:

2 in the atmosphere dissociating in rain water

i) frqm C0
(équations II, III)
ii) from CO2 in the soil dissﬁciating in soil water
(equations II, III)
iii) ffom acid metabolic products dissociating in soil water

iv) from acid decay products dissociating in soil water

Using data on the solubility of calcite, Smith and Mead (1962)

calculaﬁéd_that‘rain water in equilibrium with the CO2 in the
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atmospheré would have a solution potential for CaCO3 of
-1
75 mg 1 . Rainwater runoff collected from a clean
N ’ A
corrugated zinc roof on Ile Picard Aldabra had a mean

solution potential for CaCO, of 90 mg l-1 (Trudgill 1971).

3

Soil water contains much more dissolved CO2 than rainwater,
consequently it has a much higher solution potential for
CaCO3. A solution potential for CaCO3 of 175 mg l-1 has

been calculated by Hem (1970)-for soil water at 25°C
containing 1% C02.

A decrease in dissolved CO2 due to photosynthesis or
a rise in temperature may cause precipitation of CaCO3
(equations I, II, III, IV). Initial deposition is rapid,
but as lésé CaCO3 remains in solution the process becomes
much slbwér and many streams and lakes may become super-
saturatéd (Ruttner 1963). A supersaturated bicarbonate-
monocarbonate solution may result due to a CO2 deficit
resulting from less CO2 being returned a£ night than was
removed during the day, removal of bicarbonate being more
rapid th;n the precipitation of CaC03.

The regulation of pH by CaCO3 was stressed by Ruttner
(1963) and Golterman (1975). The ability of some groups of
plants to utilise bicarbonate may lead to an excess of OH ,
this in furn leading to an increase in pH (Ruttner 1963).

The decrease in free CO2 followed by a decrease in Ca(HCO3)

is followed by more CaCO3 coming into solution.

— t + HCO + Ca +
Ca(H¢Q3)2 s Coz(to plant) 3
o .+t - -
caco + H.0 &=Ca + HCO, + OH VI

3 2

2
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In exceptional cases where growth of vegetation is luxuriant
the pH may rise to 11.0 (Ruttner 1963). Ruttner (1963)
stated that the pH cannot rise above this value even whete
there is complete breakdown of CaCO3, as CaCO3 is always
precipitated before OH reaches a very high level.

The buffering role of carbonate-carbonic acid systems
has also been discussed by Ruttner (1963). On addition of
acidlto a bicarbonate, part of the bicarbonate is split off
combining.with the H+. The CO2 released is only weakly
dissociated and the overall increase in H+ is only slight
equatidn‘ViI).

. P S
Ca(HCO3)2 + HC1 —,Cacl2 + 2C02 + 2H20 VII

On the addition of alkali a similar reaction takes place

(equation VIII).

Ca(HCO,), + Kom £=5caco, + KHCO; + H,O0 VIII

The importance of these reactions to species with narrow pH

tolerances was stressed by Ruttner (1963).

It is of interest to note that though Ruttner (1963)

stated that the maximum pH attainable in carbonate systems

is ll.d,‘Baas—Becking et al. (1960) stated that the pH limit

for nafura; waters was 10.55, which is the equilibrium of

Na2CO3 injéontact with atmosphe}ic C02. They suggested
howeverithét theré may be.exceptions to this rule where
there»%ére small "ponds" filled with a mass of growing plants.
They cited the work of Schutte and Elsworth (1954) who,

studying a growth of Potamogeton in a pond recorded a pH of

12.6 inlthe late afternoon.
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1.232 Deposition of carbonate

Two &auses‘of carbonate deposition are recognised
in the literature, inorganié and biogenic.  Inorganic
deposition occurs when water supersaturated with C02,
which has brought Ca003 into solution, retufns to
equilibrium with the atmospheric C02. Such occurrences
have. been described in springs by Jaag (1945) and Irion and
Mueller (1968). The deposition.is termed travertine and
is common around calcareous springs and water falls
(Goluﬁié, L973). Subsequent bacterial decomposition of
thg entrapped algae leads to increased C02, resulting in
the solution of the travertine. The dissolved CaCO3 is
transpd:tea downwards and is reprecipitated as a compéct
deposit known as sinter. Biogenic deposition occurs
yhere water is approaching equilibrium with the atmospheric
CO2 and the ability to encrust may become species specific
(Golubié; 1973). 1In freshwater the deposit is generally
éalcite while in seawater it is aragonite (Monty, 1965) .
In reviewing deposition by blue-green algae Fritsch (1945)

stated that the crystals were always deposited within

the sheath of the alga. The form of the deposit depends

on the environmental conditions and whether the deposit is

allocthonous or autocthonous.
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Calcareous nodules may be formed by autocthonous
deposition by algae colonizing pebbles, shells or other
debris rolling over a river bed (Roddy, 1915; Howe, 1932;
Fritsch, 1945).' Sections of the concretions described by
Roddy (1915) showed that their formation was due to a

community containing Gongrosira incrustans, Phormidium

incrustatum and Homoeothrix janthina (Golubié 1973). Other
species associated with the formation of such concretions

are Lithomyxa calcigena (Howe 1932) and Rivularia haematites

(Geitler 1932).

In lacustrine environments a substantial part of the

caco precipitation occurs biogenically due to the phyto-

3
plankton (Golubié 1973)., 1Its presence in crusts produced
by benthic blue-green algae must therefore be suspected of
being largely allocthonous. Soft and hard crusts from a

'littoral environment have been described by Kann (1941).

She found. that the soft crust was formed by Schizothrix

lacustris and the hard crust formed by Rivularia haematites.

She found also that in.eutrophic waters the crust was
restricted to parts of rocks projecting above the water

level where Cladophora cannot grow.

1.233 Erosion of carbonate

Erésion of limestone may take place indirectly due to

retention of waterorpassive release of acidsand chelating
7’/

agents by epilithic and chasmolithic algae (Golubic 1973).

Direct erosion of the limestone takes place when endolithic
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algae actively penetrate the rock (Golubi6‘1973). The
species of penetrating algae have been reviewed by Fréﬁy
(1936). Of the 67 spécies, 53 were restricted.to saline
environments, nine to freshwater and five species neither to
saline nor freshwater. Blue-green algae were represented

by 38 species, green 51gae by 17 species, red algae by 11
species aﬁdLbrown algae one species.

Limestone erosion on Aldabra has been studied in detail
by Trudgill (1972). Analysis of rainwater pools immediately
after réinfall showed that by the time the water had run
over the surfaces of rocks to pools its CaCO3 solution
potential had been used up. Notches around.the edges of
pools showed however that further solution must have occurred.
Pools containing the blue-green alga Nostoc, decaying litter

and faecal material had their solution potential restored.

1.3 Aldabra

The aﬁoll of Aldabra (lat. 9° 24's, long. 46° 20'E) has
in recent years received mucﬁ scientific attention (Stoddart
1967a; 1971a). Much of the background to Aldabra was discussed in
~detail "in Westoll ;nd Stoddart (1971) ; only points of major

relevance to this thesis' are reviewed here.

1.31 éeograghz

Aléébra is one of a group of slightly elevated coral
islands'460 km north-west of Madagascar and 650 km east of
the Africén mainland. It has a maximum length of 34 km and a
maximum.width of 14.5 km. The atoll occupies a total area

of 365 km2, 155 km2 of which are occupied by land. The land
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rim consists of four main islands (Fig. 1.1) varying in
width from 0.2 km to 5_km. The place names on Aldabra
have' been reviewed by Stoddart (1971b). Places often bear
two names, one Creole and one English. Where poésible the
Creole names are used in the text. The main islands are

2 A 2 A ,
Grande Terre (110 km~), Ile Malabar (26.4 km ), Ile Picard

2 A . 2
(9.3 km~) and Ile Polymnie (1.8 km").

1.32 Climate

Thé climate of Aldabra has been reviewed by Farrow
(1971) and Stoddart and Mole (1977). The atoll experiences
two main climatic seasons, each of approximately six months
duration. Aldabra experiences a monsoon or rainy season
which lasts from approximately December to April, and a dry
season from approximately May to October. Meteoroloéical
data prqviéed by the Roval Society synoptic observation

station for the period 1967-74 are included in Appendix

(Tables Al.1- Al.6).

1.33 Geomorphology

The geomorphology of Aldabra has been reviewed by Fryer

and Stoddart et al. (1971). The depositional and erosional

history has been reviewed byBraithwaite et al. (1973). Fryer

(1911) first introduced the terms champignon and platin to

describe certain types of land forms on Aldabra. Champignon

describés deéply pitted, dissected, solution-fretted
limestone (Fig. 1.2), often forming pinnacles several metres
high. Platin describes smooth-surfaced, vaving-stone like
slabs of.limestohe (Fig. 1.3), which is at times slightly

rounded but always with very little relief. Stoddart et al.

(1911)
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Fig. 1.1 Aldabra Atoll showing major localities and

landmarks.
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Fig. 1.2 Champignon, Cing Cases region, Grande Terre

Fig. 1.3 Platin, Cing Cases region, Grande Terre







Fig. 1.4 Pavé, Cing Cases region, Grande Terre
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(1971) introducedla third term, pavé, to describe an inter-'
medliate form. Pavé describes large areas of rough limestone
with a relief of not more than 0.5 m, with points rubbed
dull, or rounded (Fig. 1.4). These three rock surfaces
accounts for much of the total land area of the atoll and
these terﬁs'will be used throughout the text. Champignon
occupies much of fle Picard, ?lé Malabar, most of Grande
Terre from West Channels to a point just west of Dune Jean
Louils and éccupies the whole width of Grande Terre near Passe
lHoureau. . Small areas of platin exists near Settlement on
?le Picard but on Grande Terre it occupies the whole eastern
end from Tékamaka towards Passe Houareau, in all covering
about a qqarter of the total land area of the atoll. Much of
the rest Qf‘the land area other than coastal areas are - occupied
by intermediates of champignon and platin here generally termed
pavé.

 Little work has been carried out on the soils of Aldabra.
Braithwaité et al. (19725 stated that thére were no true soils
on Aldabra. Trudgill (1972) was the only person to attempt to
describe the 'soils' in any detail. He described the parent
materials as being limestone rock, leaf litter, phosphate
deposité.and calcareous sand, the soils arising from the
interaction phosphatic guano, acid mor humus (from litter)
and limestone (disso}ved by rain water). He suggested that
there Qere two main types of soil, organic and calcareous,
further subdividing the calcareous soil into sandy calcareous,
brown caicareous and phosphatic, comménting that they were

not unlike those described by Fosberg (1954) from the Northern

Marshall Islands. He also suggested that the algal "sludge"

1
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in shallow solution basins was possibly the first stage in
soil fo;mation. Both he and Fryer (1911) commented that
there was very little continuous soil cover on the atoll.

The coastal morphology has been described by Stoddart
et al. (19?1). Aldabra possesses rarely interrupted
perched beach running along the south coast from Point Houdoul
to Dune Blanc. The beach consists of coarse sand with some
gravel occasionally extending some metres inland where it is
only réached by the sea during storms and at the equinoxes,
though_it is normally drenched with spray at high tide during
the trade wind season. In several places it develops into
large isolated dunes up to 18 m above sea level as at Dune
Jean Louis. Cliffs in various stages of erosion occupy much
of the.rest of the coastal land rim where cliff retreat has
been uneven. There are small pocket begches locally known

as "anses". The lagoonal shores are formed by undercut

limestones.

1;34 Flora and fauna

1.341 Flora

A vegetational survey of the atoll has not been published.
Fosberg (1971) carried out a preliminary survey and his
/
A brief resume of the

vegetational categories are used here.

vegetation types is given here.

Cocos nucifera L. groves are found in a few sandy areas such

as settlement,’?le Michel! and Anse Mais, with scattered shrubs,

grasses and herbs as ground vegetation.

Mixed-sérub and scrub forest was 1 - 7 m tall. The main

vegetation consists of twelve species but up to 39 species
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have been recorded in this category. It has several species
of sedge as ground cover with other herbs. It is possible
that this category may be further subdivided on completion

of the vegetation survey.

Guettarda speciosa L. scrub forest is found on the coastal
ridge champignon and sandy ridges and dunes, occasionally
with Pandanus cf. tectorius Park.

Mangrove swamp occupies tidally inundated areas of various

types of substrata, frequently on mud and marl on lagoonal

shores.

Ephemeral herb meadows occurs in areas that are wunavailable

for other vegetation being submerged or too dry for part of
the year. Immediately after heavy rain or dew seed germination

takes place of such annuals as Mollugo spergula L., Bacopa

monnieri (L.) Wettst., Panicum sp. and Sporobolus sp. on mud

or marl along the lagoonal shores.

Pemphis acidula Forst. scrub is generally found on rough low

"lying champignon; the rougher the champignon, the denser the

Pemphis scrub becomes, It formed a belt between the lagoonal
mangrove fringe and the mixed scrub scrub-forest.

Casuarina equisetifolia L. forest often occurs with an

admixture of Cocos nucifera. It has a sparse shrub layer

with few other species.

Mixed herb vegetation is described as open stands of low

herbs including Boerhavia elegans Choisy, Asystasia bojeriana

Nees, Portulaca oleracea and Solanum nigrum L.

Sedge meadows occurs on open platin where there has been an

appreciable accumulation of soil; species include Cyperus




ligularis L., Fimbristylis ferruginea Vahl arnd F. cymosa R.fBr.

Sporobolus virginicus L. meadows are a common feature of

the south-coastal sandy ridges and dunes. This species fomms a dense
sod of matted underground rhizomes and above ground stolons.

It occurs usually as pure stands.

Sclerodactylon macrostachyum (Benth.) Camus (bunch grass)

: . |
occupies large areas of sandy ridges and dunes. Though they

occupy identical sites Sporobolus and Sclerodactylon rarely

mix.

Mixed orthophyll "tortoise pastures" occurs on silty very

flat soil which fill depressions in the platin and in
. , A ‘
poorly developed champignon and pave areas, mainly at the

eastern end of the atoll. It forms a closely cropped sod of

grasses and sedges including Panicum sp. Dactyloctenium pilosum

Stapf and Sida parvifolia DC.

Submerged meadows in fresh water or brackish pools are formed

by growths of Naias graminea Del. and Chara zeylanica Kl. ex

willd. var. diaphana (Meyen) R.D.W.

1.342 Fauna

The fauna of Aldabra was reviewed by Stoddart (1967b) and
detailed accounts of particular groups can be found in Westoll

and Stoddart (1971).

Mammais are represented only by bats of which there are
four species (Hill 1971).

Théré are about 21 species of land bird resident on
Aldabra and 20 migratory species have been recorded; these

have been reviewed by Benson and Penny (1971). Ten species
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of resident sea bird have been recorded for Aldabra (Diamond,
1971) and in 1967/68 Penny (1971) recorded 17 species of

migrant waders.
Land reptiles are represented by the giant tortoise

Geochelone gigantea, two geckos Hemidactylus mercatorius and

Phelsuma abbotti abbotti and a skink Ablepharus boutonii

personii..

The land invertebrates are represented by insects, (of
which thefeAmay be over a thousand species) (Cogan et al.,
1971), molluscs, spiders, scorpions and eleven species of

land crabs. The latter have been reviewed by Grubb (1971).

Cardisoma carniflex and Birgus latro are the only species

which range far from shore. Grubb (1971) noted that Cardisoma
carnifléx occurred in large numbers around freshwater pools.
The freshwater invertebrates on Aldabra have been investi-
gated; the only published data at present are those of McKenzie

(1971) on the Entomostraca and of Wright (1971) on the genus

Bulinus.

There are a number of introduced animal species on

Aldabra (1.35).

1.35 Influence of man on Aldabra

The-iﬁfluence of man on Aldabra has been reviewed by
Stoddart (i967; 1971c) and McKenzie (1971). Major structures
include éorrugated iron buildings, wood and concrete houses,
as well as a numbex of concrete reservoirs and golar stills
on ?le Piéard. McKenzie (1971) noted enclosures built of
wood and boulders on Grande Terre, tracks cleared thréugh

scrub, covered rock holes to conserve potable water and
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with reference to covered rock holes suggested human con-
tamination of local niches with regards to the local
Entomostrocan fauna. Stoddart (1971¢) noted the Introduction

of cats, dogs, goats, mice and rats..

1.4 Taxondmyﬁof blue-green algae

Many authors have commented on the special difficulties
involved in the identification of blue-green qlgae (Papenfuss,
1955; Desikachary, 1970; Bourrelly, 1969; Stanier et al., 197&;
Komgrek,’1973). The problem may be discussed briefly here;
Many difficuities arise due to the lack of easily identifiable
cha?actefs:(Papenfuss, 1955; Desikachary, 1970).

This is‘more evident in groups where infrageneric taxa
are based merely on dimensions such as is the case in the
coccoid fbrms of blue-green algae (Desikachary, 1967).
Populations taken from the field may often show great variation
(Jaag, 1940; Desikachary, 1967) leading to what various workers
have described as 'polymorphisms' (Pringsheim, 1966) and
'morphological plasticity' (Prud'homme van Reine and van den
Hoek, 1966) within genera and individual species.

The ‘casual worker has no means of knowing how much this
is a respdnse to the environment or how much it reflects
genetiC’aifferences. It has been shown from labopatory studies
that sometimes a single strain can show the features of 3 or 4
different genera depending on the mineral composition of the
medium. The taxonomy of the blue-green algae is still based
on a number of classical works (Desikachary, 1973) but various

authors have suggested the adoption of modern techniques

(Whitton, 1970; Stanier et al., 1971).
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For>many purposes this approach is undoubtedly more
sound, it is however much too time consuming for routine
monitoringAand often involves a great deal of specialized
equipment;‘ Whitton (1969) and Desikachary (1973) suggested
thét fgr the present, workers in the field would have to
rely on the present manuals.

Bounk&ly (1969) recognised three types of classical
épproacﬁ. -The 'tendance a la pulverisation' of the school
of Elenkiniwho divided the group into 12 orders and 49
families;l‘the 'tendance au rassembiements' of Drouet and
Daily who advocated a great reduction in the numbers of
orders and4families; and, the moderate, conservative apprqach
of Geitler.

Of_the earlier accounts of the blue-green algae (Kﬂtzing,
1849; Thuret, 1875; Bornet and Flahault, 1886-1888; Gomont,
1892-93; Lemmermann, 1907; Forii, 1907; Tilden, 1910) the
International Code for Botanical Nomenclature has recommended
that the starting points for the filamentous forms should
be Bornet and Flahault (1886-1888) and Gomont (1892), although
none have been designated for the coccoid forms. Desikachary
(1973)-pr0posed that Lemmermann (1907) be declared as the
starting point for the nomenclature of the coccoid forms.
Stanier,_e_tAﬂ. (1971) proposed Nageli (1849). Koster (1960)
'suggestéd that the increased material over the years had
given wbrkers a chance to reconsider their conception of
species and that later works would reflect this in the
varyiné tfeatment of the groups within them. Whitton (1969)
suggested.that Starﬁach (1966) included the results of much.

modern research but that its use might be limited due to it
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being written in Polish. This would probably be true of

Elenkin (1936-49) and Hollerbach et al. (1953), both

written in -Russian. The works of Dréuet and Daily (1956)

and Drouet (1963) have gained criticism from Bourrelly

(1957; 1969)'andetanier et al. (1971). Their revision of
the order Chroococcalgg and the families Oscillatoriaceae

and Nostocaceae gfeatly reduced the number of genera, uniting
species which they regarded as 'ecophenes' (morphological
variatioﬁs produced by varying environmental factors). 1In

the Hyellaceae Drouet and Daily (1956) reduced the five genera

into one species Entophysalis deusta. Experimental support

for this was produced by Prud'homme van Reine and van den Hoek
(1966) . Nielsen (1973) demonstrated marked differences in

culture of two species Gloeocapsa crepidinium and Hyella

balani listed as synonyms of Entophysalis deusta by Drouet
and Daiiy (1956) . Stanier et al. (1971) reject their methods

on the grounds that they did not embody any extension of the

knowledge df the properties of the group. The view that they
reliedvtoo much on dried material was voiced by Padmaja and
Desikacﬁa:f (1967) .

Iﬁ.addition to works on the whole group some authors
have pub}ished accounts on sections within the group:
Calothfix (Fan, 1956-57); Chroococcaceae (Zehndef, 1960) ;

Gloeocqpsa-(Golubié, 1965) ; Chroococcales (Starmach, 1967);

Homoeothrix (Komarek and Kann, 1973).

Koﬁgrek (1973) discussed‘the prospects for taxonomic
developﬁents within the blue-green algae. He suggested that
studies thch are to support taxonomic evaluation should be

as comprehensive as possible, but that the bases should be
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investigation of living material both from nature and from
cultures. The importance of studying the development of
populatioﬁs in given localities over a period of time in
order to ascertain changes in morphology of whole populations
e.g. formatién of 'stati' reproductive processes and hiber-
nating stagéé, is stressed by Komarek (1973). He suggested
that such eéological studies make it possible to state the
range of ecological factors which a species may tolerage and
that in this sense 'ecology becomes not only the complement of
taxonomic characterization, but directly it's constituent.'

The éhief disadvantage of a taxonomy based on field
material is that it is not possible to measure the extent of
variationuﬁifhin a whole taxon and of relatiﬁg such variation
preciseiy:to particular environmental conditions (Komgrek,
1973).

Obser§ations of field material must be supported by
cultural stﬁdies in order to assess what variation may take
place under a variety of environmental cénditions (Komérek,
1973). The variability of blue~green algae due to the
influence of external factors has been studied by a number of
authors (Padmaja and Desikachary, 1967; Komérek, 1970; Zenhder,
1970). Such methods however are extremely time-consuming and
require £ﬁe application of precise methods (Komérek, 1970).

DeSikaéhary (1973) stated 'Blue-green algal taxonomy
knows nd other taxonomy than the classical one.' 1In the
absenceIOf a modern approach which would allow field workers
to make relatively rapid decisions relating to species present,
it seems that present workers follow the suggestions of Whitton

(1969) éndlDesikachary (1973) and rely on the present manuals.
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1.5 Nitrogen fixation

Biologicél nitrogen fixation is a characteristic of
certain pfokaryotes including many blue-green algae; these
are the only group of algae in which nitrogen-fixing species
are known to occur. Stewart (1973) divided this phylum into
three grqupsiwith regard to nitrogen fixation: heterocystous
filamentous, non-heterocystous filamentous, unicellular. He
concluded - that heterocystous N2-fixing species are more
abundant in tropical and subtropical areas than in temperate
regions. AWafanabe and Yamamoto (1971) reported that nitrogen-
fixing bluefgreen algae were more abundant south of the 30°
north lafitude. Such algae have been reported from a wide
range of habitats (Stewart, 1969; Stewart, 1973). In tropical
and_subtropical reéions most attention has been paid to
nitrogeﬁ:fixation in rice paddy soils (Watanabe and Yamamoto,

1971). Ambng six heterocystous genera, Tolypothrix tenuis

showed the highest fixation rates. The earlier literature on
nitrogen fixation by blue-green algae in paddy-fields was

reviewed at length by Singh (1961).

Renaut et al. (1975) carried out detailed investigations
into niﬁrogen fixation by blue-green algae in Morocco. They
recordea ni;rogen fixing potential in 22 species isoclated
from habitats which were neutral or slightly alkaline. There
was no évidénce of nitrogen‘fixation in arid and semi-arid
soils eQCept in a feﬁ habitats after the rainy season. 1In
coaStal}dune areas there were good'growths of Nostoc species
which did ﬁot reduce acetylene during the dry season excépt

during the morning when the algae were wet with dew, the

temperature was below 38°C and the light intensity below




40,000 1x. 1In untréated samples activity decreased from
that found in the morning to a negligible level in the early
evening. If samples were wetted with distilled water rates
of acetyleﬁe reduction were higher, suggesting that desiccation
was an important regulatory factor. The samples treated with
distilled water however showed a decrease around midday and
the authors suggested that high temperatures and/or light
intensity may also have inhibitory effects on nitrogen fixation.
In aquétic ecosystems blue-green élgae are abundant in
many neutrai and alkaline freshwaters, and may comprise an
importantxcomponent of the freshwater phytoplankton. Few
accounts exist from tropical lakes, though Horne and Viner
(1971) sﬁggested that the nitrogen fixation by blue-green
algae in.Léke George, Uganda may account for 30% of the
total particulate nitrogen present. The dominant blue-green

algae present were Microcystis aeruginosa, M. flos-aquae and

Anabaenopsis spp., together constituting 80% of the phyto-
plankton (Burgis et al., 1973). 1In their study of Moroccan
lakes'Rénaut et al. (1975) found that rates of acetylene

reduction by planktonic blue-green algae varied with time

of day.
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1.6 Aims of project

Aldabra, an isolated atoll in the Western Indian Ocean
(1.3 ) has long attracted the interest of scientists,
being one of the least disturbed elevated limestone ecosystems
and due to it possessing a particularly varied island flora
and fauna.

In-phe mid 1960's attention was drawn to the atoll when
it became khown that Aldabra was being considered as a possible
site for a strategic airbase. Stoddart (1968) outlined the
possible éffects that this might have on Aldabra, suggesting
that the human influence had already disrupted the ecosystems
of othervIﬁdian Ocean islands. 1In 1967 The Royal Society
decided to launch an immediate scientific expedition to make
what records it could before development began. The plans for
the airba#e'were eventually shelved and in 1969 The Royal
Society established a research station on ?le Picard in order
to facilitate continued research on the atoll. This present
study forms part of this research programme.

Aldabra appeared pgrticularly suitable for the study of
terrestfial and freshwater algae. The land rim is composed
entirelyiof limestone, much of which is exposed due to the
paucity of soil (1.33) and there are a large number of fresh-
water pools formed by rainwater collecting in hollows in the
limestone. Many authors have commented on the luxuriant
growthé of blue-green algae on limestone (1.23) and thé rich
algal fiofas often possessed by tropical pools (1.22).

Aldabra is sufficiently small (1.31) to present the
possibiiity of obtaining a complete floristic list of the

terrestrial and freshwater algae, data on physics and chemistry
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of habitats and a possible insight into the role pléyed by
terrestrial and freshwater algae in the primary productivity
of a relatively undisturbéd, closed ecosysten.

Many'spécies of blue-green algae have been shown to fix
atmosphéric nitrogen (1.5 . A number of authors
haye commented on the possible contribution such species may
make to nitrogen budget'of atolis (1.5).- The acetylene
reduction assay method of assesging nitrogen fixing potential
requires little in the way of sophisticated equipment in the
field, although final estimation of ethylene could be done
only on return to Durham. It was therefore decided to assess
the nitrége# fixing potential of certain blue-green algal
species on Aldabra.

Such possibilities had to be modified in the light of
difficulﬁies presented by the atoll itself. The extreme
isolation of:Aldabra (it can be reached only By chartered
ship) and the general inaccessibility of certain areas of the
atoll placéd limitations on the initial aims; The laboratory
on ?le Picard (FigJ.i) possessed basic laboratory facilities
bpt it Wasvnot possible to use complex and sensitive equipment

on the atoll.

It'had_been intended that field stuaies would last up to
12 months dﬁriﬁg which time large amounts of partially un-
assimilétéd date would accumulate. As there would be no
opportunity.to return to Aldabfa to check data it was decided
to store fhe data in computable form to facilitate retrieval
and analysié of data on return to Durham. -

The following aims were selected:




a)

b)

c)

d)

Preparation of a computer data storage and retrieval

system,

Collection and examination of material from various
areas of the atoll for the compilation of a species
list.

Measurement of physical and chemical parameters in
selected algél habitats.

Use of acetylene reduction technique to assess the

nitrogen fixing potential of selected algal species.




2 MATERIALS AND METHODS

2.1 List of abbreviations and symbols

A = absorbance
Amax = maximum absorbance
chl a = chlorophyll a
cm = centimetre

°c = degrees Celsius
g = gfém

h = hour

kts =’knoté

KN . = Kilonewton

1 = litre

1x = lux

m - = metre

M = mole

mb . = millibar

mg - milligram

ml = millilitre

mm = millimetre
max = maximum

min - = minimum

‘nm ‘= nannometre

nM = nannomole

S = second

Kg = microgram

hm = micrometre

A = versus

% = percent

%0 = per thousand




2.2 Collection, preservation and examination of specimens

2.21 Collection

In order to produce a complete floristic list of
terrestrial and freshwafer algae it was necessary to visit
as many-areés of the atoll as possible. The areas visited
are shown in Fig. 2.1. The choice of areas'visited was
governed.td a considerable extent by ease of accessibility,
availability of natural landing stages, tides and, to a
lesser extent, weather. In addition visits were made to

obtain representative samples from a variety of environments:

é) vafious geological types e.g. various rock and soil
types -

b) various types of vegetation e.g. Casuarina forest,
mixed ;crub

c) where there were obvious influences from the flora and
fauna‘e.g. dense shade created by trees, presence of ‘
large numbers of tortoises, pools visited by large
numbers of birds

d) areas where there were marked effects of climate e.gq.
strong S E winds in ﬁhe Ciﬁq Cases area of Grande Terre

e) areas influenced by man e.g. settlement and research
station, Ile Picard

f) any other areas where there may have been some local

influence on algal communities e.g. possible effect of
sea spray in Cing Cases and Dune Jean Louis areas of

Grande Terre.

To ease the recording of data the atoll was divided into

various sampling areas each of which was designated with an
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Fig. 2.1 Areas of Aldabra visited during the present survey

(:;; areas sampled extensively

A areas visited for localized collecting

_0 samples obtained but area not visited

personally
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'island code' Fig. 2.2 Each sample number was prefixed

by the island code of the area from which it was collected.
Major pooléAwere allocated numbers 1 - 100 and less important
pools 101 —:200 and were prefixed with the island code of
their location, thus pool W9 is major pool number 9 on gle
Picard. Typical pools are illustrated in Figs. 2.3 - 2.12.

All pools and terrestrial sampling points were allocated
grid references devised by the following method:

Either the pool itself, or the nearest obvious landmark,
was located on the reduced lay-down of the June 1960 aerial
photographs (D.0.S. (P.M. SEY) Aldabra West, Aldabra East,
1969)). The position on these photographs was then related
to the two ﬁearest points (such as sites with bench-markéL
wﬂich could be found both on the aerial photographs and the
outline ﬁap of Aldabra which includes both grid lines and
bench-marks (D.0.S. 304 - series ¥YB52, 1964). Using these
marker points, the position of the pool was determined on
the outline map, thus giving the grid reference. Pools
studied'in.this survey are described in Table 2.1.

At each site sampling was broken down into two major
processés,A Terrestrial samples were collected first,
followed by aquatic samples if present. Macroscopic growths
were collected first and examined with the aid of a Cooke
McArthur portable field microscope (Vickers Instruments Ltd.).
The result of this preliminary examination determined what
further detailed sampling would be required. Representative
substrata were then collected for detailed examination of

microscopic algal growths on return to the research station.




Fig.

2.2

(|
™

Aldabra showing areas, divisions and associated

"island codes'
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"Pool Wl at beginning of wet season. Note

.massive floces of fleating Oedogonium.

Marker in this {and subsegueni figures) i

1 m leng.

s






Fig. 2.4 Pool Wl near end of wet season, showing its

steep sides exposed as pool dried out.
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Fig. 2.5 Pool W7 after heavy rain.

Fig. 2.6 Pool W7, when relatively low. Note flocs of

Closterium floating on the surface, and the

black mud already deposited as the pool dries out.
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Fig. 2.7 Pool W2, when almost full. The surrounding

.white, terrestrial areas are ones which lack

the normal Tolypothrix bvssoidea algal cover.

Fig. 2.8 Pool W4 when full. The floating flocs are

Closterium acerosum and Oedogonium spp.







Fig. 2.9 Pool
Note
rock

dark

W4 towards the end of the dry season.
sharp boundary between the terrestrial
which is never submerged, and which appears

due to growths of Tolypothrix byssoidea, and

- the now exposed upper part of the pool which has

a cover of Calothrix parietina.

Fig. 2.10 Pool W3. A shallow pool lying on platin.

This pool could dry out within 48 h.






Fig. 2.11

Fig. 2.12

64

Pool CC 107. A pool heavily grazed by

tortoises.

An Aldabran giant tortoise (Geochelone gigantea)

'grazing on Spirogyra mirabilis in pool CC 107.

This tortoise was seen to remain in the pool
for at least 6 h. During this period it was

seen to mictruate and defaecate into the pool.







‘Table 2.

1

Aldabran pools included

1o,
w1
W2
w3
wa
w5
w6
w7

.WS..
| wo

- W10

wiol -

Wwio2

. w103

. W104

| W105

w106

W107

w108

gr‘d redf,

Ile Picard

- 0677,+1197

0630, +099 7

0620, +0990

- 0593, +0961

©.0565,+1015

0565,+1016

~ 0580,+0957

. .0579,+0958 .
0579,+0956

. .0590, +0917

0625,+0995
0574,f1022

0576, +1032

0594, +0962

0560, +0990

0676, +1198

' 0593,+0962

10590, +0961

- Settlcment:

" behind research station

" to Bassin Cabri:

Bassin Cabri:

in the present survoy

location/description

approx.

66

Size m

perched cliff champignon 10 m
South Anse Var: linear pool 3.5 x

in open platin near Ba551n
Cabri; linear pool

in open platln near Bassin
Cabri: shallow transient pool

in open area of scrub along
track to Bassin Cabri
deep relatively permanent

in Casuarina forest east of
deep steep sided
poocl

in Casuarina forest east of
settlement: shallower bowl
shaped pool

in scrub just off the track

‘running behind research

station large elongate pool

in scrub just off the track
running behind research
station smallest pool in the
group

in scrub just off the track
running behind research station
sccond largest of the three
pools

in scrub just off the track

1.0 x

' 3.0 x
in platin near Bassin Cabri:
small pool deeply undercut

on track east of settlement:
formed by fallen Casuarina

0.3 x

1.0 x

on edge of Casuarina forest
east of settlement: formed by

fallen Casuarina 0.75 x

in open area of scrub on track
linear undercut -
pool clouse to W4 0.8

in Casuarina forest ecast of
settlement: smallest pool in the

W3 group: shallow bowl shaped 0.5

in north west of W1l: small shallow
transient pool o 0.5

in open area of scrub on track to
Bassin Cabri: shallow bowl shaped
pool just north w4

in open area of scrub on track to
3 m west of W4:

very shallow transi

1.5

0.5

2.0

1.2

1.3

1.0

4.3

ma X

[92]

0.2 x 0.2

0.5 x O.A




w109

Wilo

W1lll

w1lli2

W1ll3

wll4

W115

W1l6

W1il7
w118
W1ll9
w120
Wlz21
w122

w123

wl24

w125

0588, +0961

0594, +0956

1 0575,+1035

0630, +0972

0590, +0960

0595, +0962

© 0596,+0960

10596,+0961

0605, +0962
0606, +0963

- 0607,+0965

064G, +0980

‘.0590,+0957

0640, +0972

0575,+1015

0562, +1055

- 0602,+1120

Casuarina,

in open arca of scrub on track

o PBassin Cabri 5 m west of W4
deep narrow cylindrical hole

in open area of scrub on track
to Bassin Cabri 5 m south of
W4: large linear pool

circular pool on edge of track
due east of settlement: formed
by fallen Casuarina

20 m north west of lagoonal
landing stage at Bassin Cabri:
circular bowl. shaped pool

at very beginning of track to
Bassin Cabri just off track
running behind settlement:
circular shallow pool

20 m along track to Bassin Cabri

east of W4: shallow bowl-shaped
pcol

30 m along track to Bassin Cabri
east of W4 on top of large brown
residual

on track to Bassin Cabri 3 m

north of W115: shallow basin in

chanmpignon

150 m along track to Bassin Cabri

10 m east of W117:
steep sided

at edge of dense scrub along
track to Bassin Cabri. Shallow
bowl-shaped pool

in platin at beginning of
lagoonal champignon near Bassin
Cabri: deep with very black
bottom mud

in scrub just off track behind
research station: north of W7

circular pocol

in lagoonal champignon near
path to Bassin Cabri lagoonal
landing stage

almost due east of settlement
on track: formed by fallen

on top of tall residual at north
edge of Casuarina forest north
of settlement on track to Anse
Var.

on south edge of Casuarina forest

on track to Anse Var: large
shallow pool '

0.2 x

1.5 x

1.5 x

0.5 x
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WL26 0610,+1132 near rirst pandanusi grove along
: : Lyack Lo Anse Var north of
settlement: shallow transient

pool 0.7 x 0.5
W1l27 05705+1023 Small shallow round pool in
- platin 0.4 x 0.4
- 'gle Malabar
MW1 1396,+1235 large pool in complex on top
: of hill behind hut at Anse
Coco 1.0 x 0.5

‘MWIOl 1392,+1247 pool in raised pavé between
4 landing stage Passe Gionnet

and in Casuarina forest
2-0 x 1.0

MW102  1392,+1250 pool in Casuarina forest
between landing stage in
Passe Gionnet and that at
Aanse Coco 0.5 x 0.5

MW103 | 1397,+1235 2nd largest pool in complex
B at top of hill behind hut;

at Anse Coco
1.0 x 0.5

MW104 1394,+1233  well at top of hill behind
. Anse Coco further inland
from MW103 0.5 x 0.5

MW105 .1398,+1235 smaller pool in complex at
' : top of hill behind hut at
Anse Coco 0.5 x 0.5

MW106 i499,+1235 smallest pool in complex at
o top of hill behind hut at
Anse Coco 0.75 x 0.25

MW107 1395,+1250 small pool in pools complex
at bottom of hill behind
hut at Anse Coco 0.7 x 0.4,

MW108 1398,+1233 shallow bowl shaped pool
o inland from MW103 0.5 x 0.5




ME1O1
ME102

ME103
ME104
MEL10S

ME106

ME107
ME108

ME109
'ME110

ME11ll

2525,+1275
2523, +1275

2524,1280
2525,1280
2529,1284

2526, +1282

2524,+1280 -

2522,1281

3142,+1185

3137,+1215

3150, +1212

. :
Anse Cedres _

AC1
AC2

AC3
AC4

AClol

ACl02

AC103

ACl0o4
ACl05

ACl06

3585, +0901
3672, +0980

3670, +0975
3652, +0952

3640, +1075

13641,+1074

3651,+1052
3587, +0904
3670,+1087

3671, +1086
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weli‘at Anse Malabar

. s P e
round pool in raised paveée
near well

pool in raised pavé near ME1l02

shallow pool under deep shade

open pool in raised pavé
inland from Anse

cylindrical hole in residual
with sandy bottom mud

pool in raised pavé near well

pool in raised pavé, shallow
basin-like pool :

0il drum at Middle Camp

. Casuarina forest north of

Middle Camp;formed by fallen
Casuarina tree

pool in coastal champignon on
path between Casuarina forest
and Middle Camp

Frigate Pool

pool in open white platin

on track between Anse Cédres
and Frigate Pool: bordered
by Pandanus

pool in open white platin
south of AC2

very large open expanse
surrounded by Pandanus

pool 10 m south of
Macphersonia zone on track
between Anse Cédres and

‘Frigate Pool

pool adjacent to AClOl in
open platin

pool further south along
track to Frigate Pool in
open platin '

pccl 30 m north of Frigate ,
Pool in low residual in pave

pool in pave south df»
Macphersonia zone

cylindrical hole near
ACl05 '

10.

15.

100.

0.25 x 0.25

0.6

0.3
0.4

1.0
0.8

0.8

0.5

x 0.2

X 0.3
X 0.3

x 0.5
x 0.8

x 0.25

15.0

5.0
10.0

50.0




AC107 3587,+0906
AC108 " 3589,+0911
' ACl09  3598,+1115
AC110 3598,+1122
AC11l 3592,+1130
AC112  3597,+1122
F:Ciﬁﬂ Cases ‘
CCl . 3800, +0635
€C2  3800,+0625
cC3 '3817,+0620
cC4 282540617
CC5  3850,+0612
CC6 : 3914,+08615
CC7  3912,+0615
cc8  3960,+0595
CCO . 3902,+0792
CCl0  3965,+0620
CCll 3930, +0787
cCl2 3912, +0601
. CC13. 3922, +0667
ccl4  3895,40772 -

. further inland

/0

rool in pavé north of Frigate

Pool

baSin-shapod pool in raised
pavC north of ACl07

pool in scrub inland from

Ansc Cédres behind Casuarina -

forest

shallow pool in scrub behind
Casuarina forest Anse Cédres

pooi formed by fallen
Casuarina in Casuarina forest
Anse Cedres

‘well behind Casuarina forest

Anse Cédres

“in scrub near lagoonal canmp

on track to coast
from CCl on

track to coast in open platin

from CC2 along
in raised pavé

further inland
track to coast

in open platin along track
between lagoon and coast

almost halfway along track
between Cing Cases lagoonal
camp and the coast

in open platin Cing Cases
old camp

well at Cinq Cases old camp

at edge of coastal champignon
rockhole used as well

Bassin Flamant

" in cecastal champignon north

of Cing Cases coastal camp

on track between Cinq Cases
old camp and Bassin Flamant

in platin near Cing Cases old
camp: well defined pool

along track between Cing Cases

0ld camp and Ba551n Flamant
large pool in pavé surrounded
by Ficus

sunken into pavé west of
Bassin Flamant steep sided

' pool bordered by Ficus

20.0 x

10.0 x

20.0 x

1.0 x 0.5

1.5 x 0.8

1.5 x 1.0

0.5 x 0.5

0.8 x 0.5

0.8 x 1.0

2,0 x 2.0
5.0 x 2.0
5.0 x 4.0

0.75 x 0.5

6.0 x 5.0

80.0 x 90.0

5.0 x 4.0

10.0

15.0 x 7.0




ccls

. CCl6
cCc17
cc1s

CClo1l

. cclo2

-CC103
CCl04
CCl05

. CC106
CC107

CClo8

CC109

CCl10

" CcClll

CC112

3805, +0620
3810, +0625
3947,+0677

3875, +0607

3960, +0580 .

3842, 40622

3935, +0590

13895, +0790

3955, +0593

3897, +0772

3975, +0625
3742,+0660
3962, +0581

3760, +0623

3931, +0789

3942, +0637
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in scrub west of CC2 shallow
pool over platin

north-east of CC2: narrow .
pool bordered by Pandanus

in platin on track between
Cina Cases old camp and
Bassin Flamant

near CCSH: laige shallow
expanse on platin

'in coastal champignon south of

Cinq Cases coastal camp

near CC5: ill defined large
shallow basin

on track.between Cing Cases
old camp and Bassin Flanmant:
small pool in platin

north-west of Bassin Flamant
ill-defined: shallow pool
bordered by Ficus

on northern edge of coastal
champignon track from Cing
Cases old camp to coastal camp

near CCl4 pool in champignon
residual

north-east of CCl0 pool in

‘platin: bordered by Pandanus

in champignon at Cingq Cases
lagoonal camp

in coastal champignon south
of Cing Cases coastal camp

in platin near and south of
CC2: shallow undercut pool

along track ‘between Cing
Cases old camp and Bassin
Flamant near CCl1

on track between Cing
Cases old camp and Bassin
Flamant

0.8

1.0

'x 0.8 .

x 10.0

3.0 x 4.0




Takamaka

Tl
‘ '1\.2 )

T3

‘T101

T102
T103
T104
T105
T106
- T107
T108
7109
' T110
T111
T112
.T113
" T114
T115

7116
o T117
7118

T119

T120

3342, +0590

3345, +0550

3372,+0525

3413, +0390

3374,+0524

3376,+0526

3377, +0527

'3370, +0507

3362,+4990

3380,+0480

3415, +0372

3440,+0347

3447, +0355

3303, +0580
3414,+0391

33.47,+0549
3347,+0550
3344,+0550

- 5344,+0592

3344,+0594

3367,+0632

3375,+0526

3367,+0655

/2

Bassin Ibis south of camp
Takamaka

Bassin Takamaka

south~east of Bassin Takamaka:
large brackish pool

in scrub northern edge of
coastal champignon near
Anse Takamaka

‘very rear T3: probably joined
at hign water levels

in pavé east of T3: well-
defined steep-sided pool

in pav€ east of T3

in scrub south of T3 on track
to Anse Takamaka shaded by
Macphersonia

in open area of Macphersonia
south of T3 along track to
Anse Takamaka

in large open area of platin
south of Macphersonia zone

at edge of scrub almost at
beginning of coastal champignon
on track to Anse Takamaka

in coastal'champignon north of
Anse Takamaka

in coastal champignon at Anse
Takamaka

south of Bassin Takamaka in pavé

adjaccent to T101l: may be joined
at high water levels

south of T2;
in pavé

near T2: shallow bowl-shaped
pool in pavé

on pavé shelf west of T2: may
Jjoined at high water levels

large open pool

in pavé north of Bassin Ibis

in pavé north of Bassin Ibis

in scrub south of Takamaka camp:

small circular pool

near T103: may be joined at high

water levels , '
north of Takamaka camp: small

~pool in champignon residual

20.0 x 35
20.0 x 15.0
40.0 x 30.0

0.8 x 0.5
1.0x 1.0

2,.0x 1.0
3.0x 1.0

1.0 x 0.5

1.5 x 1.0

1.5 x 0.8

1.0 x 0.8
2.0 x 0.8

0.8 x 0.5

1.0 x 0.8
0.5 x 0.5
9.0 x 3.0
1.0 x 0.8

2.0 x 0.8
0.8 x 0.5
1.5 x 0.7

0.5 x 0.5
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T121  3368,+0652 in scrub near camp Takamaka 1.0 x 0.5

T122-  3369,+0650 in scrub south of camp Takamaka
in pavé: well-defined steep-

‘ sided pool. 2,0 x 1.0
T123 3367,+0649 . near T122 may be joined at hlgh
water levels _ 0.5 x 0.5

T124 3367,+OGSO in Maytenus scrub south of camp
o Takamaka 1.5 x 1.0

Grande Terre Central

S5Ci0l 2652,+0377 in champignon halfway along
' track between lagoonal
- stage and camp at lune Jean
Louis: U-shaped pocl 1.5 x 0.4

SC102 2653,+0378 near SC1Ol: smaller oval pool 0.8 x 0.6




/4

After collection of terrestrial samples, representative
pools in the area were chosen for sampling in a standard

manner:

a) obvious macroscopic algal grdwths

b) rock sample from side of pool such that it included
a éﬁﬁmerged poftion and a dry portion from above the
water level (up to 0.05 m). The submerged portion
provided the epilithic, endolithic and associated
species present at the time of sampling and the dry
portion provided naturally dried material (2.2) which
Qould‘in turn provide viable species for culture

purposes on return to Durham

c) surface layer of bottom mud from the deepest point in
the pool
d) aquatic macrophytes for associated epiphytes and
';ufwuchs' species
e) biahkton sample from a depth of 0.1 m; if the pool was
less. . than 0.1 m in depﬁh the sample was collected from
a depth halfway between the surface and the deepest
pdiﬁﬁ within the pool
At the time of collection each sample was coded with temporal
and envifdnmehtal data summarized below:
a) time (4 - digit)
b) date (6 - digit)
c) gria referehce (10 - digit)
d).island code (Fig. 2.2) (2 - digit)

e) pool number (including terrestrial identifier) (4 - digit)




‘As well asléeneral sampling, a set of samples was collected
with accompanying detailed environmental data (Table 2.2).
These were termed 'l cm2 samples' and each consisted of all
the plant maferial removed from an area of the substrate
approximatgiy 1 cm2. Though the actual area was never
measured aCcurately, care was made to ensure that it was
sufficientlyvhomogeneous that all the material present was
subject to the same environmental categories (Table 2.2).
As well as the sampling criteria listed above the following

were used in the selection of 1 cm2 samples:

a) representative of the main physiognomic forms listed
in”Téble 2.2 |

b) représéntative of any species, locally dominant,
cove#ing any considerable area, but not included.with (a)

c) pairg of samples whose environment differs wifh respect
only in one parameter

d) inciusion of species of special interest, but not

represented in any of the other categories

2.22 Preservation

Metﬁéds of preservation were chosen after microscopic
examination of the state of preservation of samples brought
back bytﬁ; A. Whitton from.his visit to Aldabra in January
1969. S%ﬁp;es of blue-green algae were presérved best in
Abuffered'glutaraldehyde, green algae and flagellates in
formaldehyde. As most aquatic and.damp ﬁud‘samples contained
represehtétives of both of these groups samples Qere divided

into three and preserved as follows:
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Table. 2.2 Physiognomic and environmental categories recorded

for each sample. (The numbers of categories are

not sequential due to their being adapted from the
Durham river analysis system (2.383)). Computer

‘codes for each category are given in brackets.

a) Physiognomic (PHY)

lo0.

12.

13.

14.

15.

41.

Not known

Film

Filaments or filamentous floc, + horizontal

Filameﬁts, predominantly vertical away from substratum
Totaiiy encrusting

Partiaily encrusting

"Félt"; inter&oven filaﬁents or other small thalli
(t'pf0strate, without soft mﬁcilage, often lifting as
sheet{

Attachéd subspherical or hemisphefical colonies, without
obvioqé surface film

Attaéhed subspherical or hemispherical colonies, with
obvious surface film or other closely associated surface
qréwth

(th‘applicable)

Larger gelatinous colonies

Variéﬁs larger plant growths, % .vertical

"Lébse" colonies, greater than 4 mm diameter
Algaé_dispersed among loose non-livipg particles
Planktonic, whole "standing crop"

th "étanding crop", only subsample of data recorded

elsewhere: see notebooks held in Durham.
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42. Not "standing crop", floating at or near surface, data
not recorded elsewhere

43. Not "standing crop", plankton sampled c¢. 20 mm below
surféce, data not recorded elsewhere

60. "Aufwuéhs" on larger plant: general microenvironment
(squeezings etc.)

61. "Aufwuchs' on larger plant: film

62. "Aufwuchs" on larger plant: filaments or filamentous floc

63. "Aufwgchs" on larger-plant: filaments, predominantly
vertical

64. "Aufwﬁéhs" on larger piant: partially encrusting

65. "Aufwuchs" on larger plant:

66. "Aufwuchs” on larger plant: attached subspherical or

hemispherical colonies, without obvious surface film
67. "Aufwuchs" on larger plant: attached subspherical or

hemispherical colonies, with obvious surface film

b) Proportion of substratum (living + non-living) contributed

by same. physiognomic forms as the sample unit (PRO)

0. No£ known
1. 0 - 0.1%
2. 0.1 - 13
3. 1 - 10%
4. 10 - 100%

9. Not applicable

c) Thickness scale (THI)
0. Not known
1. Very thin

2. Thiﬂ'
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3. Moderate
4. Thick (5 - 10 mm)
5. Very thick (10 mm+)

9. Not applicable

d) Substrate (SUB)
0. Not‘kﬁown
3. Othef'limestone
9. Not appliéable,including ‘obviously mixed'
15. Plastic
l6. Dead plant, species not recognizable, not peat
17. Humic soil (humus content > 50%)

18. Limeétone soil (> 50% degraded limestone)

19. Sand -

20. Livevbérk
21. Other plant

22. Bone

e) Subst?aié size (S;SI)

 0; Not known

1. Sheéijkor totally immoveable)
2. Lafge boulder

3. Medium boulder

4. Lafge'pebble or small boulder
5. Sm§11 §ebble

6. Sand-size particles

7. CoérSe or medium silt

8. Vgryffine silt

9. Not applicable
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f) Substrate microtopogfaphy {TOP)

O. Not known

1. Markédly emergent.above average level
2. Plane

3. Holiows (+ round)

4. Crackt

g) Surface inclination (INC)

0. Not knowh
1. None
2. Just detectable, visually 10°

3. 10 - 45°

4. 45 - 85°

5. Approximately vartical

©. MoréAEhan vertical

h) Surface aspect (asp)

0. Not known

5. Nortaffacing
6. Squth'facing
7. Eaét:facing

8. West facing

i) Water depth at posifion of sample (DEP)

0. Nofﬁknbwn
1. DQQ_

2. Moist, or very thin film (2 mm)
3. 2 - 20 mm
4. 20 -:lOO mm
5. 0ye:'ioo mm

9. Not applicable
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j) Exposure to‘light at actual sample point (LI)

O. Not known

1. More or less open through year
2. Moderate cover through year

3. Heavy.éhade through year

4. Moderate shade in summer

5. Heavy shade in summer

6. Inge;mittent daily shade

9. Not applicable
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a) 2 to 3% glutaraldehyde in distilled water
b) 4% formaldehyde saturated with CaCO}

c) drying in the shade

Preserved liquid samples were stored in 10, 30 or 250 ml
polyethylgng bottles and sealed by dipping the tops in

molten paraffin wax. Small air dried samples were sealed

by staples in gfease—proof bags, larger samples were sealed
by.staples in heavy gauge polyethylene bags. B. A. Whitton
(pers. commﬁ) had added silica gel to his dried samples.

On return to Durham he found that many of these samples

wodld not. grow when placed in culture media. It was thought
that thé présence of silica gel might have killed these samples
and it wés therefore not included with dried samples collected

during my visit.

2.23 Examination

P#éliminary examinations were carried out in the field
using the portable field microscope (2.21). Every attempt was
made to‘egamine samples in detail as soén as possible after
collectibn. On extended excursions however samples had to
be stored for up to two days before detailed examination
could take place (2.21). Such samples were compared with
éortioﬁé of the sample which had been preserved at the time
of colleb#ion (2.21; 2.22). Very few samples seemed affected
by sto;age. Oon return to the laboratory however the samples
most lifeiy to deteriorate were examined first: The

order of examination was:




a)
b)
c)
a)
e)

f)
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.aquatic macrophytes for epiphytic and aufwuchs species

plankton samples

mud samples

subgtrates other than soil and rock
soil samples

rocks

Samples were examined using a dissecting microscope and a

transmitted light microscope (Wild M11), fitted with screw

micrometet measuring eyepiece. This latter attachment

permitted very accurate measurement of even very small forms.

For each sample two slides were prepared with 22 x 44 mm

coverslips and each was systemafically scanned over its whole.

area.

Dry material was soaked in rain water for 2 h prior to

examination. Rock samples were examined for associated

epilithic and endolithic species by the following treatment:

a)

b)

c)

d)

e)

réwetkﬂfbrtwo hours in rain water if dry

observation with dissecting microscope

observation of surface scrape

a small chip of rock was immersed in 10% HC1 for
ld_-'ZO s; this normally caused the release (usually
és é'sheet) of encrusting and associated species

é%tér the release of encrusting species the chip of
rqcklwas transferred to fresh 10% HC1 and immersed for

a longer period in order to release endolithic species

'Where_pbssible binomials were allocated to species using the

taxonomic conventions discussed in (1.4).
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2.3 Physical and chemical techniques

2.31 Meteorological

The Royal Society research station on ?le Picard was
also a synoptic observation station, where the following
daily readings were taken: cloud cover, wind direction,
wind speed, barometric pressure, dry bulb temperature, wet
bulb temperature, relative humidity, rain fall, maximum
tempefature, minimum temperatdre, earth éurface grass
4temperature_and one foot earth temperature. Data collected
- at thasynoptic observation station has been included in the
present study for comparative purposes (3.1). Some
individ#al temperature and relative humidity measurements
were takeﬁ'from a range of algal habitafs on gle Picard.

Temperature measurements were taken using a thermistor
thErmométér produced specially for use in this research
project'by the electronic¢s workshops, Durham University.
This thermémeter had a probg with a diameter of 1 cm which
" permitted access to extremely confined spaces. A shroud
around the probe prevented air movements affecting readings.
Response‘éf the thermometer was rapid (about 10 s); cooling‘
of the.aréa under the probe due to shading was therefore
negligiﬁle. Two'measurements were made du?ing the day, the
first between 0515 h and 0715 h to obtain an indication of
minimumntémperatures. The second measurement was made between
1530 h'and 1600 h‘to obtain an indication of maximum temperatures.

Relaﬁive humidity data were collected in the field using
an Atkins‘90023 portable psychrometer (Atkins Technical Inc.,

Florida, U.S.A.), which gave wet and dry air temperatures.
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The psychrometer had a 'gun' type probe with an aperture of
1 cm which permitted access to confined sbaces. Actual
values of‘relative humidity were calculated from psychro-
metric tables (Marvin, 1973). Readings were taken with the
probe at ground level and at a height of 1 m. Fourteen
sites which ;epfesent a range of algal habitats on the atoll
were choéeh for comparison. BAll the sites were measured
twice duri@é the day. The first measurement was taken between
0615 h ahdv0715 h to ébtain an indication of maximum values,
the second reading between 1330 h and 1430 h to obtain an
indiéatiqn of minimum values. The synoptic observation
station yas chosen as the referencé point, the first and
last readings being taken there to obtain an indication of
any changes which took place during the ﬁéur it took to take

the readings.

2.32 Analysis of water

The location of the pools studied is shown in Fig. 2.13,

Aexamples are illustrated in Figs 2.3 - 2.12 and the environmental

details.sdmmarized in Table 2.1 and Appendix II. All the pools
studied‘@ere free from tidal influence. The pools were sampled
for theif-water chemistry bu£ for practical reasons (2.21) it
was not possible to adopt a rigorous programme of visits to
pools,‘fiﬁe of day sampling, or measurements of.all parameters
for ali-samples. A summary of individual analyses carcried
out is given in Table 2.3. Two main programmes of sampling
and analyﬁis were adopted.

Pfogrémme A was used to establish £he main features of

pools and possible correlations between individual ions.
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Aldabra showing the location of the 20 pools

studied for water chemistry. (Pools situated

"within 5 m of each other are represented by

only one saquare.) The atoll is shown in inset
to demonstrate the relevant positions of the

two sampling areas.
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This consisted of 54 samples from 19 different pools.
Samples taken from a single pool on more than one occasion,
were in all cases separated by at least two weeks. In most
cases thére-were about 17 weeks between the first and last
saﬂple. AMost samples in programme A were collected between
0800 h and 1100 h.

Programme B yas‘used to establish the changes in
individual parameters over a period of 24 h. It involved a
further482‘samples in addition to those in programme A.
Pools W},vWZ, W4, W5 and W10 were all sfudied over full 24 h
cycles, While T! and T2 were studied from early morning to
late evéning.

In addition to these sampling programmes, individual
measurements for temperature, pH and dissolved oxygen were
made onAéther occasions, in these same pools and also in
other pobl;; Where results from these are included this is
mentioned é?ecifically.

whérévé pool was deep encugh, water was collected with
a glass beaker at 20 cm depth; if the pool was shallow the
sample was taken from a point half-way between the surface
and the boftom of the pool. The sample was immediately
filtered‘through a No. 2 Sinta funnel (Gallenkamp, Stockton,
England)._'fhe pore size quoted by the mAnufécturer for this
filter i$:40 - 50 um. This funnel removed the bulk of any
algal sfanding crop prior to storage or analysis. The bulk
of the samples (usually 250 ml) were stored in 250 ml screw-
top polythene bottles. Prior to storage the rubber liners of

the botﬁles were removed, as it has been shown that they leak
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zinc (B;AA} Whitton, pers. comm.). ‘The tops were then
dipped inAmolten wax and the bottles storgd in a deep
'freeze at.— 100C (except for the time spent in transit
between Aldabra and Durham). The remainder of the samples

were used for in situ analysis (2.326, 2.327).

1 2.321 Conductivity

Conducfivity measuremeﬁts from representative pools
~were made_where.possible, using a type M.C.5 National
Institute of Oceanography conductivity meter. The limits
of the staﬁdard model used were O - 38% (i.e. 0 - 38 g_l)
and 0 - 31§C. Little use could be made of the instrument
as.it wasAheavy, cumbersome and was supplied with an
extremely iong, heavy, cable. As the probe was cylindrical

with a volume of 72 cm3 it was far too largé to be used in

the smaller pools.

2.322 oOptical density

Optical density was read on a Hilger and Watts Uvispec
at 240, 254 and 420 nm using high precision 4 x 1 cm optical

cells (Tﬁefmal Syndicate Ltd.).

2.323 Temperature

Tempefature of representative pools and some terrestrial

habitatsAwere measured by one or more of the following methods:

a) mercury in glass thermometers
b) the.thermistor probe associated with the oxygen meter

(2.325)
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c) the probe associated with the psychrometer (2.31)
d) the thermistor probe produced by the Electronics

Department, Durham University (2.31)

Where mercury iq glass thermometers were used the temperature
taken was the average of the readings given by three
thermometers. Temperature readings in pools were always
taken simultaneously with conductivity, pH and dissolved
oxygen.
2-‘.3'2"{_1 pH |

Measﬁrements of pH were made using a Pye Unicam model
293 portabie meter combined with a glass electrodé (sinta
plug, 450 E,7) and a 1 M KC1 reference electrode. The
probes weré calibrated using pH buffers made up at pH 4.0,
7.0 and 9:2 using 'Soloid' buffer tablets (Burroughs-
Wellcomé_&‘Co.) in distilled water at 20°C. 1In the field
pH valuesgﬁgre obtained by placing the electrode into the
water vértically as carefully as possible to avoid distur-
bance. Vaiues were normally ob£ained from a depth of 0.1 m.
Where the.pool or stretch of. water was shallower than this
the value was obtained from a point halfway between the
surface.and the bottom of the pool. Readings were obtained
from more than one point in order to check for variations

within the pool.

12.325 Dissolved oxygen

- Dissolved oxygen measurements were made using a Lakelands
Instruﬁent Company portable meter, with accessory cable and

a Mackereth type electrode. When not in use the electrode




was storedlin saturated sodium sulphite solution to prevent
unnecessary oxidation of the electrolyte. Dissolved oxygen
was read on a scale of 0 ~ 100% saturation. When values
- eXxceeded 100% saturation and refrigeration was available
{i.e. on ?le Picard) an airtight container was completely
filled with a sample of the water under test and cooled to
4°C. At this temperature the oxygen saturation could be read
on the scale of the meter. From this value the saturation
of oxygen present at the time of sampling could be calculated.
Readings were taken at 10 cm intervals between the surface
and the'deepest point in the pool.. If the bottom mud was
deep enough'readings were also taken into the mud.

2;326 Cations

Na;lK,-Mg, Ca were all measured after return to the U.K.
Hydrochloric acid ('Analar’ Grade, B.D.H. Ltd.) was added to
the samples and measurements were made by atomic absorption

spectroscopy (Perkin-Elemer 403).

2.327 Anions

Chloride was measured on return to U.K. using an
argentometfic technique (Strickland & Parsons, 1968; Standard
Methods}'1971). Orthophosphate, polyphosphate, organic

phosphate, ((NH, + NH4) - N, NO, - N, NO, - N) were all

3 2 3

measured at the time of sampling using HACH portable kits
(Hach éheﬁical Co., Iowa, U.S.A.). Each kit consisted of dry,
powderéd‘réagents packed in indiviaual, pre-measured amounts
in sealed polyethylene: 'powder-pillows™. Each 'pillow'

contained the exact amount of reagent required for one test,
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this being édded to a standard volume of watef sample in a
glass tubé3 On mixing the chemical with the water sample
a colour reaction occurred, the intensity of which was
compared with a comparator disc using an unreacted sample
of water .as a blank. The concentrations could then be

calculated in mg 17! from the reading on the comparator disc.

2.33 Analysis of photopigments

2.331 Introduction

The chlorophyll a content of algae was used to estimate
standing érop per unit area of algal population and to
quantify écétylene reduction experiments (5). The results
§f acetYléne reduction experiments were inen as ug C2H4
ng chl_g_l;min-l. It was not possible to estimate chlorophyll
i on the‘étoll and therefore a detailed discussion is included
here tdAjﬁstify the methods adopted.

The determination of photosynthetic pigments for
estimatﬁon of algal standing crop is a widely used method in
fhe study of algal communities (Moss, 1967a). Strickland
(1960);55; outlined the many problems which may be associated
with this méthod. The more important problems which weare

associated with determining photosynthetic pigments in

Aldabran material are outlined below:

a) Algal material for pigment estimation had to be stored
fér long periods. It was hypothesised that as the
éigal material on Aldabra was subjected to frequent
.drying and rewetting there would beno significant

lbés‘of chlorophyll on drying down and subsequent




b)

c)

-d)

e)

f)
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rewetting. Evidence supporting this hypothesis was
obtdined by experiment (2,334)

Due‘téAthe often small size of samples and their tough
nature the most widely used technique of breaking down
co;onies by grinding with sand proved ineffective and
open to the introduction of errors

Only a certain percentage of the total pigments may be

obtained using certain solvents. The widely used solvent

acetone proved ineffective in the extraction of the_
pigments of the blue-green algae investigated in the
present study

Absorption coefficients®are only partly kpown for some
éigments (Lorenzen, 1967). These vary from solvent to
soiyent (Marker, 1972), and some have only been
calculated for particular solvents. When small
experimental errors occur in conjunction with errors
ih the absorption coefficients, large inaccuracies

in estimated chlorophyll a result (Marker, 1972).

Light scattering and loss of definition of absorptibn

bands, enhanced absorption values and long wavelength
Shift in the band of chlorophyll a, are all errors
associated with spectrophotometric light cells (Thomas
& Nagaraja, 1973). These are overcome if ground-glass
face cells are used.

Algal communities may sometimes cbntain chlorophyll

degradation products, which in some instances can

'constitute a significant fraction of the total green

pigmented materials present (Yentsch & Menzel, 1963;.

Lorenzen, 1967). These breakdown products can give
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larqe errors in estimated chlorophyll a when

.‘".‘pl}(:"l‘.rnplml‘.omvl‘ry i used, as they absorb in the
red part of the spectrum (Lorenzen, 1967). They
may also be associated with local sediments com-

bined with the communities.

On acidification, a chlorophyll a molecule loses a
magnesium atom and is converted to phaeophytin (Moss,
1967a) .. Lorenzen (1967) advocated this as a method of
determining chlorophyll a in samples containing phaeo-
pigménfs,idiscriminating between chlorophyllous magnesium
containiﬁg.compounds and those which are magnesium free
by the addition of 1 N HCl and the resulting change in
absorbaﬁce; The calculation assumes that all this pigment
is phaéopﬁytin, when in fact a small proportion will be
6ther products (Patterson & Parsons, 1963). The calculation
of‘the chlorophyll a: phaeophytin a rat;o "was discussed by
Moss (1965;) and he later used this to derive equations for
~estimating absolute concentrations of pigments (Moss; 1967b) .
Lorengen”k1967) based his method on the absorption at 665 nm;
he assﬁmed'that the spectrum of phaeophytin a was not
affected-by pH. Vernon (1960) had not been able to demon-
strate any effect of pH using oxalic acid and Moss (1967a)
had only peen able to demonstrate very small effects he
could attribute to pH.

Marker (1972) applied the principles of Lorenzen (1967)
and Moss (1967a, 1967b) to fhe use of methanol for the

extraction of algal pigments; he showed that methanol was
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more efficient than acetone in the extraction of
chlorophyil a from a range of algae which included some
blue—greenialgal species. He attempted to compensate for
spectral changes on acidification by the addition of
magnesium carbonate solution, but found that poor repli-
;ation:was obtained due to precipitation of pigments upon
neutralization.

Pfelimingry extractions of chlorophyll a from Aldabran
material suggested that hot methanol was more efficient
than acétone though attempts to neutralize using magnesium
carbonate proved tedious and time-consuming due to the large
number oflsamples requiring extraction.A Talling & Driver
(1969) had suggested that chlorophyll a extracted in
methaan degrades rapidly and it was deEided to determine
the raté.of degradation experiments by experiment (Table
2.4).  Tﬁe results suggested that the errors introduced by
the timehconsuming process of neutralization would be far
greater than estimating the pigment concentrations as soon
as possibie after extraction and omitting the neutralization
procéésﬂ

All material requiring pigment estimation had been
dried,in a standard manner (2.37), the assumption being that
algaé‘éubjected to frequent drying and rewetting would show
littlé change in pigment composition on rewetting. This was
demongtréted by experiment (2.334). It was not possible
howevef to extract.;igments directly f;om dried material and
reweftihg was required (2.331). It was hypothesised that

too short a period of rewetting might result in incomplete
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Table 2.4 The degradation of chlorophyll a extracts in

a)

COWONOOTUN B WN -

—

b)

W OO WN -

—
o
.

(ng)
“sample species before - after % decrease
storage storage
Nostoc commune 188.6 157.2 16.67
Nostoc commune 106.1 82.5 22,2
Nostoc commune 110.0 82.5 25.0
Nostoc commune 168.9 125.8 25.6
Nostoc commune 129.6 - 98.2 24.2
Nostoc commune 157.2 125.8 20.0
Nosto¢c commune " 137.6 110.0 20.0
Nostoc commune 121.8 _ 94.3 22.6
Nostoc 'sp. 451.9 373.4 17.4
Tolypothrix 235.8 196.5 16.7
byssoidea % = 21.0 + 3.4
Stored 48 h in the dark in refrigerator —4OC
Ug chlorophyll
sample species before after % decrease
storage storage
Nostoc commune 216.2 216.2 0
Nostoc commune 149.3 145.4 2.6
Nostoc commune 137.6 137.6 0
Nostoc commune 58.9 58.9 0
Nostoc commune 110.0 110.0 0
Nostoc commune 66.81 58.9 11.7
Nostoc sp. 314.4 314.4 0
Nostoc sp. 373.4 373.4 0
Tolypothrix 294.8 294.8 0
byssoidea
Tolypothrix 235.8 235.8 0
byssoidea % = 1.4 + 3.5

methanol when stored under different conditions

Stored on a laboratory bench for 12 h at 20% in
artificial light (500 1x)

chlorophyll a

It should be noted that the number of zero
decrease values in section b) are simply a
product of the -limits of accuracy of measuring
the heights of peaks produced on the
spectrophotometer, rather than an actual value
of zero decrease in chlorophyll a.




Table 2.5

,9;7

Effect of drying and rewetting on the amount of

chlorophyll a extracted from colonies of Nostoc

commune. The twenty colonies chosen all appeared

similar visually.

:Samples 1 - 10 were rewetted only
Samples 11 - 20 were rewetted,
again

Samples rewetted only

No.

—

O WO IO WD WN -

dried and rewetted

Wet weight (g) chl a (ug) chl a/wet weight

0.34 65.6
0.41 56.3
0.37 €5.6
0.46 65.6
- D.51 28.1
0.36 65.6
- 0.39 . 84.4
0.49 '150.0
"~ 0.53 93.8
0.38 65.6

Samples rewetted, dri=d, rewetted

Z
(o}

—

CWOVDUD U H WN =

Wet weight (g) chl a (ug)
0.51 46.9
'0.46 103.13
0.39 93.8
0.37 46.9
0.47 75.0
0.27 84.4
0.50 93.8
0.31 65.6
0.41 65.6
0.32 84.4

X

i

1.92
1.37
1.80
1.40
0.56
1.82
2.16
3.06
1.77
1.73

= 1.76 x 1074

KoM XX X X M X XX

-2

+ 0.63 x 107"

chl i/wet weight

1.51
2.24
2.41
1.27
1.60
3.13
1.88
2.12

1.60
2.64

E - I A

- -4
= 2.04 x 10 4 + 0.58 x 10
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chlorophyll release, and that too long a period might reassult
in abnormal pigment ratios due to tHe conditions of rewetting.
The length of time chosen for rewetting was determined by

considering two factors:

a) the time taken to reach maximum water content
b) the time taken for the onset of metabolic processes,
in this case the fixation of atmospheric nitrogen

determined by acetylene reduction assay. (Fig. 5.3)

Experiments on watér'uptake (2.34, Fig.5.2) and the
onset of acetylene reduction on three rewetted Nostoc
species suggested that a rewetting time of 8 h would be
suitablé,Aby which time all the species had achieved over
80% moisturé conten£ and had shown detectable acetylene
reductién.  The above considerations led:to the adoption of

‘the foilbWing standard method for the extraction of chlorophyll

a from Aldabran samples.

2.332 Extraction of chiorophyll a
Saﬁples were rewetted in disﬁilled water for 8 h at 32°%
and 3060 1x. They were then introduced into 30 ml McCartney
bottles.céntaining 10 m1 of 95% methanol. The caps with
rubber liners were screwed down tightly and the bottles stood
in a wg;er‘bath maintained at 70°C. The bath was covered
Qith a:hood so that the extraction took place in darkness.

Extraction was complete within 5 to 10 mins. However, up

to two ektréctions were required for some of the Tolypothrix
byssoidea samples. Extracts were filtered immediately through

24 mm G/FC filter discs (Whatman), under reduced pressure.
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The extraété were then made up to known volume (usually 50 ml)
using 95% methanol. Aliquots were transferred to ground
glass sidéd, high precision 1 cm optical cells (Thermal
Syndiéate Ltd.). .Absorption spectra were read at 665 nm
using a Perkin Elmer Model 403 Ultraviolet spectrophotometer.
Extracts were then acidified by adding one drop of 1 N'Analar’
"HC1 (B.DfH.'Ltd.), and the absorbance at 665 nm read one
minute lafgs. This method enabled up to 40 extractions an
hour to bé.made, samples were stored in a refrigerator in

the dark prior to estimation, and all were estimated within

2 h of extraction.

2;333 Estimation of chlorophyll a

The fprmulae used to calculate chlorophyll a and
phaeoph?tin a are essentially those used by Marker {(1972) with
the exception that a different 'acid factor' constant has been
used. _The 'acid-factor' denotes the ratio of the absorbance

before acidification to that after acidification.

acid factor = A665(before acidification)
A665(after acidification)

The 'acid-factor' of 1.5 used by Marker (1972) was calculated
from the chlorophyll a extracts of four eukaryotic algae, all
of which contained accessory pigments (chlorophyll b and ¢).

He did hbtistudy any extracts from blue-green algae which

lack these:accessory pigments (Myers & Kratz, 1955). He also

assumed ‘that breakdown products of pigments were absent. It

seémed.deSirable therefore to calculate a new ‘acid factor'

using-Aidabran blue-green algal material. The mean vcid factor'
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calculated from 300 samples of blue-green algae was 1.85,
though a slight degree of variation was noticed between
species.  C. Sinclair (pers. comm.) found a similar ‘'acid-
factor' forllaboratory grown cultures of species of the
blue-green,aiga Calothrix (; = 1.9). Using the ‘'acid-
factor' of 1.85 a constant of 2.17 was derived for use in

the equations of Marker. This figure is the calculated ratio
of the abéorbance of the ghlorophyll a solution before acid-

ification, £o the reduction in the absorbance due to the

formation of phaeophytin a on acidification.

absorbance before acidification _ 1.85

acid factor =

absorbance after acidification

Constaﬁt =_—§_T— . Where R = 1.85 (ratio shown above)
' 1.85°
Constant =185 - 1 = 2.17

Thus the final equation would become:

chl a = 2.17(Ab—Aa) x (v/1) x 13.1

Ab = absbrbance at 665 nm before acidification

Aa =}a§sorbance at 665 nm after acidification

v =~§olume of solvent used in making up extract

1 = light path = width of optical cell = 1 cm

0.973 ; correction factor to compensate for loss of Mg on
acidification

13.1; =lconstant, assuming a specific absorption coefficient

: -1 -1
of chl a in 95% methanol of 76.07 1 g cm

2.17 = constant, derived from an tacid-factor' of 1.85
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2.334 Uptake of moisture in three types of Nostoc colony

The rates of moisture uptake in three types of Nostoc

colony'uséd:in acetylene reduction assays (5) are illustrated
in Fig. ,5;2. Dry colonies were brushed to remove any
inorganic debris and weighed. They were then placed in
pneumatic troughs and immersed in AAD - N medium. Colonies

" were removed at various time intervals, excess moisture
femoved by glotting on filter paper and weighed. At the
éompletidn,of the time course the dry weights of the colonies

were obtained (2.35). The percentage moisture content was

obtained using the formula of Showman and Rudolph (1971):

Wt - wd
$ moisture content = —mm—
. Ws — wa x 100

_where: Wt = weight (g) at time t

wd dry weight of the colony

Ws final weight of the colony

2.335 Effect of drying and rewetting on the

chlorophyll a content of Nostoc commune

Dried Nostoc commune colonies were spread in thin layers

in pneumatic troughs and covered with AAD - N medium (2.365).
The troﬁghs were placed in a culture room maintained at 32%
and 300041x. Care was taken to ensure that the colonies were
always-éompletely covered with medium. The colonies were re-
wetted for 8 h (2.331) after which time 10 healthy colonies
were remdvéd and washed in distilled water to remove any
debris present. Excess moisture was removed by blotting on
filter papér. The wet weight and chlorophyll a content (2.332)
of each:colony'were then deggrm}ned. A.further ten colonies
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were then removed fér drying and subsequent rewetting. The
colonies weré removed from the troughs and allowed to dry
under the ééme conditioﬁs of 1light and temperature. These
colonieé were left overnight to ensure complete dryness.
When completely dry the colonies were rewetted and their
chlorophyll é and wet weights determined as above.

ChlorOphyll a to wet weight ratios are compared in Table 2.5.

2.34 Estimation of total nitrogen

A s£ahaard solution containing 1000 mg l_1 N was
prepared by drying ‘'Analar’ NH4SO4 (B.D.H. Ltd.) for 2 h at
105°¢ and dissolving 4.7162 g in 1 litre of double distilled
water. 4Dilutions of this were used to produce a calibration
curve. 10. ml of acid reagent (130 ml H2P04: 2500 ml N-free
H2804) énd.B g of anhydrous KZSO4 were added to éach standard
prior té the final addition of distilled water.

All giassware was soaked overnight in 10% HC1l and
-thoroughly-rinsed in double distilled water. Crucibles were
treaﬁed with aqua regia to remove any organic contaminant
and thoroughly rinsed in double distilled water. Having
determinpdlthe,dry weights of the sampleé (2.35) they were
initialiy.digested in the crucibles by adding 5 ml of acid
reagent. The partially digested sample was then completely
t:ansferféd into Kjeldahl flasks and 3 ml of 100 volumes
.Analar:'.ﬁ__zo2 (B.D.H. Ltd.) added in a fgme cupboard. A
'Kjeltab' kThompson and Capper Ltd.) catalyst tablet was
added (1.5'g K_.SO., 0.0075 g selenium) and the samples

2774

boiled till clear. The sample was then cqbled and diluted

rlo Erba

to a suitable concentration for analysis on a Ca
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autométic nitrogen analyser. Hypochlorite solution was
prepared by mixing two parts of filtered 'Chlorosan' (Boots
Ltd_) to one part double distilled water. Alkaline phenate
was prepargd»by dissolving 136 g NaOH and 240 g of phenol
separately in a minimum of;kmblé distilled water. The two
solutions7we;e then mixed with continuous cooling. When
fully hiXeGmand cool the mixtures wére made up to 1000 ml
‘with doublé distilled water. The solution is unstable and

was kept for a maximum of. 24 h in a darkened polythene bottle.

2.35 Dry weight determinations

Where élready dry, algal material was rewetted overnight
in culturé medium (2.365). The material was then washed in
distilled water tHoroughly and then t;ansferred to 'Vit?ebsil'
crucihlps which had been previously dried at 105°C for 24 h
and weighuq; The algal material was then dried in the
.crucibles'ét 1050C for 24 h, cooled in a dessicator and

weighed.  The process was repeated to constant weight.

2.36>i501ation and culture

2.361 Apparatus for the growth of cultures

Cultures were maintained in 100 ml or 250 ml conical
flasks:or }DO mm petri disheéu

On Aidabra, cultures were maintained on a window ledge.
In Durhém; cultures were grown initially in growth rooms
maintaiﬁed at temperatures of 329C or 25°C. The rooms were
illuminéted from above by a bank of fluorescent warm white

tubes (Thofn Lighting Ltd ). The manufacturers quote these

tubes as having a low output in the ultraviolet, (c. 350 nm)
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region of the spectrum and a high output in the yellow-
orange regioﬂ of the spectrum, (c. 550—650 nm). Light
intensity ¢dpld be varied by changing the position of flasks
on the sheivés or by coveringAthém with fine mesh black
muslin. When more rapid growth of cultures was required,
cultures were incubated in water-filled tanks maintained

at 32°C or 25°C, illuminated from below by a bank of warm
white flﬁofescent tubes. L;ght intensity could be regulated
by varyinétthe number of tubes.switched on, or by coverihg
‘thg flasks witﬁ fine mesh black muslin. The flasks were

shaken 64 times per minute thrdugh a horizontal distance of

30 mm.

2.362 Measurement of physical features

Liqhtfintensity was measured using an EEL light master
photometer (Evans Electroselenium Ltd ). Temperature was
‘"measured using mercury in glass thermometers inside separate

culturegf155ks placed among the cultures.

2;363 Cleaning of glassware

on Aldabra, flasks and petri'dishes were cleaned in dilute
'Teepol’ gélution and scrubbed with test tube brushes. They
were rinséd three times in tap water and given a final rinse
in disﬁiiled water. In Durham, flasks and petri dishes were

cleaned by soaking overnight in a hot 2% solution (w/v) of

'‘Quadralene’' laboratory detergent. After soaking they were

scrubbed and rinsed thoroughly in hot water. They were
given«fiﬁal rinses in distilled water. Pipettes used for

algal inoculation were cleaned by soaking overnight in a
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mixture of one volume of saturated NaNO3 to six volumes

of concentrated H2504.» They were rinsed thoroughly in
tap water and given a final rinse in glass-distilled water.
Both on Aldabra and in Dutham, pipettes used for mineral

media were soaked overnight in 10% HCl, rinsed thoroughly

in tap water and rinsed finally in glass-distilled water.

-2.364 Sterilisation

Media, pipettes, flasks and Millipore filter apparatus
were stérilised by autoclaving at 121°c and 10.35 KNm_2
(15 1b iﬁfzf for 15 min. The phosphate was autoclaved
separateiy.from the rest of thé medium and added aseptically
after coblihg to prevent pfecipitation. :Thé ammonium salt
was stefiiized by filtering thfough a stérile Millipore
filter,iéére diameter 0.45 um. Innoculation was carried out
in a-rooﬁ'partia11y sterilised by ultraviolet irradiation.
Benéheslﬁére cleaned down with absolute ethanol and the room

sprayed with absolute ethanol to remove suspended material
! [

from thé‘aﬁmosphere.

2.365'Media

Table'2.6 shows the composition of the media used, in
.mg 1_1 ofAéach element; the salts are shown in Table 2.75
All cuitufé work was carried out using tﬁb types of media;
AAD - N___ém,d AAD + N. Both were modified from that of Allen
and Arn@n-(1955). AAD - N was used for:routine isolation
of all hétéfocystous strains of blue-greéﬁ algae, and as a
COntroi1@ééium for experiments with these §trains. AAD + N

was usea for the isolation and as a control medium for all

other strains.
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Table 2.6

Composition of media

(Eg‘],_1 of elements)

Element =~ AAD - N AAD + N  Medium of Allen &
—_— Arnon_ (1955)

- 0.144 -
44.5 44.5 | 61.9
26.0 26.0 . 32.0
c1 171.8 171.8 C177.3
Na 90.5 90.5 92.0
K 112.2 112.2 156.0
ca . 18.1 18.1 20.0
Mg o 19.7 19.7 24.3
si - . - - _
Fe | 4.0 4.0 4.0
Mn - 0.12 0.12 0.5
Mo 0.08 0.08 0.1
Zn - 0.01 0.01 0.05
Cu 0.005 0.005 0.02
co 0.0005 0.0005 0.01
0.09 ©0.09 0.5
- - 0.01
, 0.005 0.005 0.01
Ni : 0.002 0.002 0.01
ce 0.001 0.001 0.01
' 0.01
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Table 2.7
Composition of media
(mg 1-1 salt)
Salt : AAD - N AAD + N  Medium of Allen &
' o Arnon (1955)
K, HPO,, 250.0 250.0 348.4
MgsO, 200.0 2C€0.0 246.5
NacCl - 230.0 230.0 233.8
Cac12‘2H20' 66.2 : 66.2 73.5
FeCl,.6H,0 - 0.97 ©0.97 A ?
Na EDTA.2H 0 12.7 12.7 ?
ratio EDTA:Fe(g) 13.1 13.1
MnSO4.4H29. - 2.03 2.03
Na2M00472H20 0.25 0.25
AM003 : - -
Znso, . 7H,0 - 0.22 ) 0.22
Cus0,.5H,0 0.079 0.079
COC12.6H29 0.04 0.04
H3Bo3 - A 2.86 2.86
NH,C1 . - 500.0
NH, VO, - _ -
Na,WO, . 2H,0 0.018 0.018
N1504.6H20 . - -
Niso,.7H,0 0.04785 0.04785

Cr(SO4?3.KZSO4.24H20
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Media were made up as required from stock solutions
stored iq a refrigerator. 1Iron and EDTA (ethylenediaminetetra-
acetic aéid) were made up as one solution. Glass-distilled
water wég used for both media. Aliquots of 50 ml or 100 ml
lof medium yére used in 100 ml or 250 ml conical flasks.
For solid media, 1.0% (w/v) agar (Davis Standard Agar:
Davis Gelatin Ltd., Leamington Spa) was used in 100 mm
petri dishés. Media Qere used without buffers, relying on
the natural buffering prbpérties of the phosphate to maintain

a fairly.cdhstant pH.

2.37'Nitrogen fixation

Fof.i£4§££E and laboratory studies the general method
of acetylene reduction assay proposed by Hardy and Knight
(1967) ‘and Stewart et al., (1967, 1971) was followed. Field
assays dna.most laboratory aéséysrwere carried out in 7 ml
serum bbtties fitted with rubber stopperAliners. 4 replicates
‘were used fof most assays, but where no standard deviation
is shown_in Table 5.1 only 1-2 bottles were used. 1In each case
apéroximaéely 1 ml of alga was ust in the incubation.
AlthouéH-every attempt was made to introduce this amount as
accuratelyAas possible it was found by experiment that the
volume'§f é1ga had little effect upon tﬁe composition of the
fiﬁal Qéslphase. Only whole algal colonies were used to
eliminété'any inaccuracies which might occur due to injuries
caused by'the disfuption of colonies. All the standard field
assays'wére carried out on sunny aays usually commencing at

10.00 h with cloud cover never exceeding 50% except for very

short peribds. Laboratory assays were,cérried out in 250 ml
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conical fiasks with 25 ml of medium, pC,H, = 0.17 atm,
and usually 3 colonies; the fIasks»ﬁere sealed with Suba--
seal closures and incubated under contineous illumination
(warm white fluorescent source, 3000 1lx) and a constant
temperature of 32%.

Eéch éample was allowed to preincubate for 15 min in
1 ml of'acefylene gas (East African Oxygen ‘Ltd). The
acetylene'ﬁas injected through the rubber stopper liner
using Gillette Scimitar disposable syringes. 1 ml of
acetylene, gas gave a pC2 9 = d,17 atm. Using this concen-
tration of ecetylene eliminated_the need to flush any N2

from the bettles prior to incubation. Stewart et al. (1971)

have shown. that there was no appreciable difference in the

rate of C2H2 reduction in four genera of blue-green algae

under a pC2 9 near 0.2 atm, whether or not air was removed

from'the systen.

After-fhe addition of acetylene the tubes were shaken to
aid the dissolving of the gases and the algal colonies re-
positioned by gently tapéing the tubes such that they received
maximumiiight. Assays were incubated for 1-2 h and pime course
experiments were sampled at 0.5 h intervals. Zero time and
da;k cdnf;ols were included in all assays. For dark incubation
bottles‘Wefe tightly wrapped with aluminium foil. 1In the
field,essays were incubated in the required environment in
the veffical position. It was decided thet although maximum
light éould be obtained by incubating the bottles in the
horlzontal position it was possible that the alga might be

,scorched due to the lens effect produced by the cylindrical
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shape of the bottle. Throughout the incubation periods
atmospheric temperature and the temperature within serum
bottles were recorded. Temperature within serum bottles
was measured by using four serum bottles fiﬁted with mercury
in glass thermometers and bulbs of which were immersed in
2 m; of réih»water. At the end of the incubation period
éas samplés were removed with multiple-sample vacutainer
needles (Becton and Dickinson Ltd.) and stored in 'Vacutainers'
(Becton and.Dickinson, 3206U, formula 134). These were then
further»seéled by dipping the rubber stoppers in molten
paraffin-yax, though Schnell and Alexander (1971) and M. Potts
(pers. coﬁm;) found no leakage from such tubes over a period
of weeks. Chemical methods of terminating experiments were
avoided és_Thake and Rawle (1972) have demonstrated that
non-biolodically produced ethylene may be released into the
gas phase}”‘After the removal of the gas phase the algal
colonies Qere removed from the bottles and dried in the shade
with thé;aid of an electric fan.

Oh return to Durham, 1 ml aliquots of the gas sample
from thg:vacutainers (at 20°C) were analysed for acetylene
and ethy;ene using gas chromatography. Analyses were carried
out on éjVérian Aerograph series 1200 gas chromatograph,
fitted“with a stainless steel column (1800 mm x 3.2 mm)
packed.wiéh Poropak R and maintained at lOOOC and a hydrogen
ion flaﬁé-aetector maintained at 150°c. Nitrogen was used
as a carrier gas, at a flow rate of 24 ml min—l. The machine
was ca1$b£éted using dilutions of high purity ethylene (Air

Products Ltd.) prepared using a Hamilton Gas Syringe in a
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constant»temperafure enﬁironmeht (200). In éll experiments
syrinqes; rubber stopper liners and foothall bladders (used
for carrying gases in fhe field) were all aired for at least
a week prior to use, as Kavanagh and Postgate (1970) have
shown‘thgt such maFerials may absorb and release ethylene.

It had o;iginally been intended to quantify acetylene
';eductidﬁ:éssays using total nitrogen (nM C2H4 mg N-1 min_l).
However p;eliminary observations of the colonies used in
assays shﬁwed that they often possessed a great deal of
foreign érganic material or dead algal material. Comparisons
of chlqrophyll a content to dry weights of colonies and

total hitrogén to dry weights of colonies (Fig. 2.14) showed
a closér cérrelation'of chlorophyll a té dry weight than
total niﬁxogen to dry weight. It was thought also that the
chlorothll a content of colohies would give a more accurate
represeﬁtation of the living material present. Acetylene

reduction assays were therefore quantified using the

. -1 .
chlorophyll a content of colonies (nM C2H4 Lg chl a min 7).

2.38 Statistics and computing

'2;381 Parametric tests

Tﬁé'mean (x) and standard deviation (s) were calculated
using é&?émetric tests for comparisons between samples where
n was équal to or greater than 4 (Elliot, 1971). For tésting
“the sigﬁificanee of difference between sets of feplicate data
a modifiéd version of Student's 't test was‘used (Bailey, 1959).

The mea_hs of two small samples (n « 30) from normal populations
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Comparisons of total nitrogen to dry weight (Fig.2.14.

and chlorophyll a to dry weight (Fig.2.14b) for |

Aldabran algal colonies (Nostoc spp. and Tolypothrix
byssoidea). Solid circles (® ) are colonies which

héd both chlorophyll a and total nitrogen estimated.
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and unknown variances (S

1 and 52) were compared. A 5% level

of siqnificanbe was taken for the rejection of ho.

the formula used was as follows: .

where: t: = modified Student's t
 §1; mean of the first sample
§2= mean of the second sample
AﬁhI; numbér of obsérvationé in the first sample
'Ané= number of observations in the second sample
s = estimate of the standard deViétion based on-

boﬁh samples

2.382 Non-parametric tests

The Mann-Whitney U test was used to test for significance
of différence'between sets of replicate data in acetylene
radnctidn aésays. . This test is particularly useful for

analysin of data with small sample numbers (replicates) and

has the advéntage of not depending on the parent distribution

being normal or that the parameters of the distribution (e.g.

mean W And;the variances) are the same for each sample. The
formula;quéted by Elliot (1971) was used‘and the probabilities
were takéﬁAfrom the table of Mann and Whitney reproduced in
Siegel (1956). A 5% level of significanée.was taken for the

rejection_éf.ho.
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the formula used was as follows:

U1 = n_n + n2(n1 1) - R2
2
U2 = nn + nl(n2 il - R1
2
where: ql = numper of counts in the first sample
ﬁ2.= number of counts in the second sample
vé1:= sum of the ranks of sample 1
.Ré = gsum of the ranks of sample é
 ﬁi and U2 = test statistics

A2;383 Recordina, storage and analysis of data

A total of 1053 samples were collected of which 521

were used‘for detailed study. The 521 samples represented

5962 ihdividual algal records, all corresponded to ! cm

samples (2.21). The fate of the remainder was as follows:

a) 31 lost due to degradation during delays before
examination at base camp or subsequent damage

during transit.

b) 100 not brought back to Durham due to limited
-transport space.
c) 400 returned with full environmental and biological

data, but not analysed due to lack of time.




Data concerning the 521 samples examined in detail were
stored on computer following a system devised in Durham
(Whitton et al., 1976). This system is briefly described

below.

The_Dugham recording system required that every type
of photoéynﬁhetic organism present in a 1 cm2 sample bé
codaerd in some manner. Immature stages and.small fragments
of coloqiés had to be given a taxonomic code, although it
was impassibie at times to recognize them to the specific
or even_ﬁhé generic levels. This permittea the use of
various ’dﬁmping grounds' for material oﬁly partially
identified;’ As a result, a single species could sometimes
be coded in two or even more ways. This meant that before
certain'types of question could be asked about the data
collected, such as phytosociological analysis, it was
nmsgnridj”£6 convert the raw data to a form aﬁplicable to

-

the question. Data From 1L cm” samples were recorded as

follows:
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a) Speéicn {(rable 4.1)

b) relative abundance of the spoﬁinn, hoth as live and
dead cells

c) whether ‘live morphological forms of the species were
present in addition to that typical for it

d) thé.piesence of firmly attached epiphytes on living
méterial of a'particular species

e) notes, collector

Relative abundance

(i) This was recorded as 0, 1, 2, 3, 4 or 5. These

correspond to the 'widely used absent, present, occasional,

frequeﬁt;'abundant, very abundant, and were thus highly
subjectiVei As these values are simp1y>the relative amounts
of the whdie standing croé in the 1 cm2 séﬁple, they give no
indication of the absolute amounts unless combined with (C)
and evehA£hen they are only a very rough guide. If abundance
could bé.QQantified, it would be related to biomass of species

(and not nﬁmber of cells).

(ii’ Abundance scores were given fo? both live and dead
,matnriél.v Alldcation of a score for deéd material of a
specieé wés based on the amount of dead material in relation
to the-iiﬁe materiai present of that species. Dead material
of a speéiés was scored eVen if no live material was present.
When céhéidering the relative amount of live material only
the tofailliving biomass was considered,lbut when similarly
consideriﬁg the dead material, the total living and non-

living. material was considered.




iii) The practical technique for scoring was as follows:

(i) Reco;d data for anv organisms macroscopically
visibleti- |

(2) Take a sample of remaining material for inspection
on slide (using large cover-glass). If moss sample, this
may be a squeezing. Make a rough score; allowance was
made.for_the biomass of any large organisms in the original

samples

(3):Repeat (2) amending séore where necessary. If (2)
and (3) differ markedly, repeat with a still further
micrdséoﬁic sample

(4) inspect any larger organisms omitted from (2) and

(3) fOr'epiphytes

(SXfCheck list obtained for possible omission of near

ubiquitous or very small .organisms e.g. Chlorella,

Ifionly the typical growth-form was present, then no

specific note of morph was made. If any other form than the

typical.ohe was present then this was coded together with the

typical one if this was also present. The present recdrding

system mékes no allowance for the relative abundance of the

various morphs present for a particular species, but this

data was recorded and stored in note form. The relative

abundance of a species in the records refers to the total

amount of that species, irrespective of morphs.

Morpholbgical forms (morphs) 0-9

0 Not known
1 Normal growth form

2  Zoospore, if not normal form
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Palmelloid, if not normal form-.

'"Juvenilef'stage, if not normal form
Asekually-produced spore, gemma or similar structure,
non-motile |

Sexually produced spore, non-motile, detached from
réprbductive structure |

Obvious ffﬁifing structure present

éex organs (or:fldyer)'present

cher structure: see notes

Epiphytes’

(a)

(b)

(¢)

(d)

(e)

Aliil'cmz samples were checked for epiphytes.
E%cﬂ p1aﬁt with epiphytes was checked separately. It
was thus pbssible for 1 cm2 sample to.have informatios
éboﬁ; the ;biphytes on many species.

Onli?those orgaﬁisms.whidh were firmly attached to a
Sgrface werébconsidered as epiphytes.

Parasites were treated as epiphytes, even though the

"host plant was quite dead, When it was not possible to

show the relationshiop between the species of parasite
and- the host species this was included in the notes.
Thé'following semi-quantitative data were collected for
epiphytes on a species:

thickness scale, on 1-3 scale

relative ébdndance, on 1-5 scale

‘AAvery rough guide to the application of the thickness

scale is:

1 1% very thin
2 1-10% thin

"3 10% moderate and +




121
usad for any species wilthin the genus, whereas l‘.'hf' latter
was ugnd'onjy if it was cecrtain that the organism was not
one.of the listed binomials.

Bindmials were included in Table 4.1 wherever it was
thoughtAfhéﬁ a competent taxonomist coﬁld name the organism
on the majority-  of occasions he encouﬁtered it without having
"to use time—consuming téchniques such as culture to produce
spores. In most cases it should be posgible to name the
organism directly, or at‘least after some simple treatment
such as dissolving away the limestonearound endoliths.
Binomialé were allocated aftgr étudy of specimens by light
microséopé‘and consultation of the taxonomic literature
(1.4). . :Wheré it was impossible to allocate a suitable
binomial a species was placed in the mos£ suitable 'species'
humber éétegory of the Durham recording éYstem. In most
cases thislwas a width category. It wés possible that
severaiibiﬁomials fell Qithin one 'species' number category.
'This'wés-ﬁfue for genera within the order of blue-green algde,
Chroococcales. In this case the most suitable name was
attributed to the size range cétegory. Provided the
desériptién fitted, the binomial attributed was usually the
earliest, whether or not this was a marine or freshwater
specieé.' Binomials included under a particular 'species'

number afe includedin the floristic list (Table 4.2).

Wwidth category numbers

These were used where binomials were difficult or

impossible to allocate. In most cases they represent an
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General principles used in allocation of species numbers

The basic unit of biological information in the Durham
recording system is termed the 'species number', and consists
of 6 digits. In many, but-not all, cases the species number
corresponds to a binomial.

The- left-hand two digits-of the 6 digit species number are

‘called thé:'phylum pair' and specify a phylum or other broad

taxon intb‘which the organism'may be put.

The ﬁidd1c pair of digits, the 'genus pair', identifies
the genus.“For instance, the genﬁs pair 02 following the
phylum pqir 01 (i.e. the four digits 0102 refer vto the
Myxophyté genus éggggggé). Genera are placed, as far as
possible, ih alphabetical order within the phylum or broad
taxon.

Tﬁéliast pair of digits, the 'species pair', identifie§
the speciés and/or subspecies or special taxonomic category.

For instance, the whole species number 010215 refers to the .

Myxophytﬁ,Anabaena variabilis. The species are placed, as

Far ﬂﬁAPQSSiblC, in alphabectical order within the genus.
Cértain pairs of digits have a similar meaning wherever

they océﬁr. There is only one such genus pair, the genus

pair 99;‘which indicates either that no identification beyond

the ph&lum-or broad taxon could be made, or that the species

belongg tola genus not coded for in thg phylum or broad taxon.

Hence tﬁe-genus pair 99 following the phylum pair 01 (i.e. the

four digits 0199) refers to the Myxophyta as a group. |
Various species pairs or blocks of'species pairs are used

in theféame way wherever they occur. Thé distinction between

50 'sp"and 49 'sp , not above' is important. The former was
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aggregate of .a number of possible binomials; In almost all
cases a‘ﬁidth or length category is added to the genus, but
in some cases further rnformationbsuch as the nature of a
sheath is'also included.

There are two halves to this group of special numbers,
one beingAan expanded version of the species pair 49 and the
other of the species pair.SO. The numbers 31-48 inclusive
were used'for the former, and the numbers 51-68 inclusive
for the latter. The width categories used for 51-68 correspond
exactly,tg those used for 31-48. For instance, 014234>refers

to an alga which is definitely not Lyngbya allorgei or any

of theléthgr Lyngbya species in Table 4.1, but one which fifs.
intp thevwidth category Lyngbya sp. not ébove >4 £ 6 um
and 014254:re£ers to any clearly recognizable Lyngbya which
fits int§ the width category Lyngbya sp. > 4 < 6 um.
Although a particular species pair does not correspond to
the»samevﬁidth category in every genus for which it is used,
nevefthelgss similar width categoriés are as far as posgible
used thfoughout the recording system. These are based on

the geémé?ric series 1, 2, 4, 8, 16, 32, 64 um. In some
casesithé higher width categqries are subdivided arithmetically,
but thesévwidth categories can if necessary be amalgamated
togethé}}to permit easy comparison with other genera where
the suédiVision is not used. 1In a few genera size criteria
other:thap width were used. For instance, length categories
were ?éed for some flagellates and length/breadth ratios

for somgigenera in the Chlorococcales»where a single cell

differed greatly in size according to age e.g. Characium.




. In some cases the use simply of a width range would
pérmit too many conventional binomials to fall within a single
category, yet nevertheless the variation in width found within

. e :
a single populationCOuMKso great that it was unsatisfactory
to split the broad width category into smaller ones. 1In these
cases width criteria were combined with one or more

morphological criteria widely used within the particular genus

e.9g. chloroplast number and method of cell divdsion in Spirogyra.

L]

Private numbers

Spécies which are only likely to be used by one person
operating the Durham system are allocated private numbers.
In this case the phylum pair and genus pair are the same

as used in the common system but the species pair allocated

. are 69 onwards. If a particular 'species cannot be given a

binomial it is generally identified by the generic name
followed by a letter. In either case the initials of the
user are also included. Private numbers were allocated to

10 Aldabran algae and two angiosperms (4).

The expansion of the 1 cm  sample to include further data

’

Though the data described have been concerned mainly
with plant species composition the 1 cm2 saﬁple was also
used as a framework for .collecting quite different data.

Data frbm Aldabran samples included:

‘a) Records of animals e.g. protozoa, rotifers, nematodes.
Data on grazing were also collected here

b) Records of changes taking place over a period of time
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Summary of -digit allocation

V+hv phylum (or major taxon) pair may be'any pair 01 to
98 inclusive. 99 is reserved for 'phylum unidentified’.

Thetgehus pair may be ény pair 01-98 inclusive. 99 is
reserved for 'genus unidentified"'. |

The species pairs are:

01 —.36 for normal binomials
31 —‘48'for normal binomials
- 49 spécies 'not above'
50 - . sp. i.e. any organism definitely in that genus

51 --68 for width categories 'sp'

09 —584 for private numbers
15 < 98 overflow block for normal binomials
99 - for special use

Within the genus pair 99 the species pairs:

01 = 30 not used

31 .- 48 for width categories genus 'not above'

49 genus 'not above'

SQf sp. i.e. any organism definitely in the phylum
51 —:68 for width categories 'sp'

69 - 84 for private genus and specie; numbers

85 - 98 not used

99 - for special use

All field and laborétory data were punched onto computer
cards ahd:processed by the Northumbrian Universities Multiple
Access Computers (NUMAC), based on IBM 360 and 370 main frames

and running under the Michigan Terminal System (MTS). From
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this-érocéséing a data bank was produced for furthér analysis.
Using a number of different computer programmes it was
possible to perform a range of different types of statistical
analyses on this data bank. The basis of these computer
programmes was a retrieval system which allowed the'preparation
of subséfs of data for further analysis. A retrieval consisted
of a claﬁSé which could contain one or a number of the 23‘
variables listed in Table 2.8, Examplgs of a range of query

clauses. are listed below:

a) RETRIEVE ALL, SPECIES = 014202 (this is an indexed

search for all the information from all samples con-

faining the species 014202 (Lyngbya allorgei)

b) RE;I‘RIEVE SPECIES LIVES = 4 & LIVES = 5 (this is a
seqﬁeﬁtial search for all samples where there is at
least one species at lives level 4 and a least one
speéies at lives level 5)

c) RETRIEVE ALL PHY \<3 & THI OR LI = 4 (this query
demonstrates the free format nature of the query
system. It consists of a sequential search for all
'tﬁe'data of samples which had the physiognomic form 3
(filaments, predominantly vertically away from the
substratum), 2 (filaments or filamentous floc %
ﬁo%izontal),l (film) and thickness = 4 (thickness

5 - 10 mm) or samples which received moderate shqde

in summer
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Table 2.8 Simple variables for the Aldabra data set

computer

SPECIES.
LIVES
DEADS
DAY
MONTH
YEAR
HOUR
GRID REF
SERAL

IC

PNOS

PHY
PRO

THI
SUB
S.SI
TOP
INC
ASP
DEP
LI

code

six digit number with size range or binomial

level 0-5 at which the species was recorded live
level 0-5 at which the species was recorded dead
1-31 day on which sample was collected

1-12 month during which sample was collected

2-3 year during which sample was recorded

00 01-12 00 time of day when sample was collected
grid reference from where sample was collected
serial number allocated to the sample on the Aldabra
island code of area of atoll from where sample

was collected (Fig. 2.2)

pool number from pool where sample was collected
(terrestrial samples = ) '

physiognomic form of sample when collected {Table 2.2)
proportion of substratum (living + non-living) -
contributed by the same physiognomic form as the
sample (Table 2”$>

thickness of sample (Table 2.2)

- ... substrate (Table 2.2)

... substrate size (Table 2.2)

substrate microtopography (Table 2.2)

surface inclination of sample (Table 2.2)

aspect of sample (Table 2.2)

depth of water at position of sample (Table 2.2)
exposure to light at actual sample point (Table 2.2)
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3 ENVTRONMENTAL DATA

3.1 Meteorolggical

 Mete6rological data were collecﬁed by Royal Society
Research Station staff at the‘synoptic observation statioﬁ
on ?le Picard. Although none of these déta were collected
personally it is felt that for comparative pufposes they
should be included ﬁeré.

The meteorological data obtained at the synoptic
observation station %le Picard during the period of this
study (Oct 1972 - July 1973) are listed in Table 3.1. For
comparative purposes data obtained between 1967 and 1974
are listed'in Appendix I. The total rainfall for 1973
{(1220.9 mm) was the third highest on record 53% of this
fell between January and JuLy.' The total rainfall for the
period of the survey was 1250.6_mm. The totals for similar
periods.in other yearé are compared in Table 3.2,

Some.ipdividual measurements of temperature and relative
humidity were made on a range of algal habitats on ?le Picard
(2.31).

All_témperatures were measured within one hour of each
other on 9.4.73. The maximum and minimum temperatures
recorded at.the synoptic observation station on ?le Picard
on that da& weré 31.OOC and 26.1°C respeétively. The results
of the measurements from the 14 sites are listed in Table 3.3.
The maximgm temperature recorded was 39.6°C (site 10) and the
minimum-£éﬁperature recorded 24.7°C (site 3). The greatest

o .
temperature range recorded was 13.60C, (24.7 - 38.3°C, site 3),

the minimﬁm range 5.0 (25.9 - 30.9OC, site 9).




Table 3.1

Meteorological data collected at the synoptic
. . A

observation Ile Picard during the period of
this survey (Oct 1972 - June 1973 inclusive).

(The data were collected by staff at the Royal

‘Society Synoptic Observation station and

are included here for comparative purposes.)
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Table 3.2 Rainfall totals for periods October - June
inclusive 1967 - 1974 '

e

year ' rainfall (mm)

oct. . July

1967 - 1968 . 459.6
1968 - 1969 1207.5
1969 - 1970 667.5
1970 - 1971 970.5
1971 - 1972 939.8
1972 - 1973 1250.6

1973 - 1974 1332.6
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Relative humidity readings were taken at ground level
and 1 m vertically above the ground measurement. All read-
ings were taken within 1.25 h of each other (Table.3.4).

‘At groﬁhd~level the maximum value recorded was 100% fsite

RH 16) and the minimum 36.6% (site RH 7). The maximum

range was 58.4% (36.6 - 95.0%, site RH 7) and the minimum
range 0.9% (98.5 - 99.4%, site RH8). At a height of 1 m
the.maximum value recorded was 96% (site RH 16), the minimum
vaiue,56.6% {(site RH 6), the maximum range 28.2% (56.6 -

84.8%, site RH 6) and the minimum range 16.8% (67.2 - 84.0%,

site RH 9).

3.2 Analysis of water

For reasons discussed in Section 2.32 data are somewhat
fragmentary and éome diécussion is occasionally included
hére'in order to‘clarify certain aspgcts of the analyses.

Data concerning iadividual pools (Programme A, 2.32)
| are summarized in Table 3.6 and Table 3.7. Examples of 24 h
studies (Programme B, 2.32) from pools on ele Picard are |
illustrated in fig. 3.1. Upper and lower limits'for para-
meters showing obvious diurnal cycles are shown in Table 3.8,
and changes over a three month period in pool W2 are shown
iﬁ Table 3.9. Relationships between various parts of ions
are illustrated in Fig. 3.2 A summary of the physical and

chemical data is given in Table 3.10.

3.21 Conductiviﬁl

The data on conductivity are very much fragmentary

(2.321). Values obtained ranged from 16.5 - 0.5% . No
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Table 3.5 Conductivity measured in three pools at
- Takamaka over a period of 7 h 5.3.73 (all
values were measured within 1 h of each

other at 20 cm depth)

Conductivity (%)

Time T1 : T2 T3
1055 - 1150 h 2.0 2.0 16.5
1500 - 1530 h 2.0 2.0 16.5

1800 - 1830 h 2.0 2.0 16.3




Table 3.6 Total physical and chemical data collected

for 20 pools on Aldabra
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Table 3.7
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Summary of some chemical data for individual

pools. Mean values are based on Programme

A (2.32), minimum and maximum values on

Programme B (2.32). Numbers of samples for
each programme in eacﬁ pool are indicated.
(The total for all pools is sometimes one
more than.in Table 2.2, because pools W5
and W6 were joined together on one date and
the single results are used twice in Table

3.7). Concentrations are in mg l_l.
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.1 Diurnal cycles of various parameters in

A
six pools on Ile Picard.




Pig. 3.1

142

r 878 L2 B
- 0} [ O
wt 0o 4
b o0 0 4
oM > o
b 10 *7 4
0 4
F r0 s o
i f i 1 1 Il 1 L L ) 1 1 1 4 Il Il 1 1 i L i i s A -
“% 124 [1] 10 1 16 22 [ 1] 1"
-1 10 -
we
- '°° 100
499 oM *o .
\ .
- - - o \ -
. ~ 80 0 -~
-~
~ee
{ { ] 1 H 1 1 ! A 1 1 1 10 70 i 1 I 1 A A i ! 1 . 1 1 L
- 02 7] u ”n 20 ” o8 " 20
o "e "
\. wi1o w7
.
RN 4100 1)
hS
\\
.
. -190 [ 2 ]
., ”
L)
‘\
- -
AN Sead dse Py RN
\ -
e
' 2 i i L [l 1 1 [ i 1 i k2 ] 7-0LL 1 [l 1 [\ i 1 L i 1 i i N
2 "0 ¢ 20 ” (1] " 20
r 04e 8 9
. , .
v o I oe0 "4\
b)Y - \ .
. - Wt Loss rnd W
. ‘,c-’ 4 \
~ P I oos L] \
e I ona Osthophosphats 4 \\ P
. -p s \
’ F one o8 \ P \
P o -g 1V \ , \
e - o'so 08 - \ L7 \
o \ s \
} 010 o 1 \ ’ \
N 3 i i 1 1 i A ] 4 | I )| 1 1 1 -l 1 | L 1 1 L L
— " n o » " " 22 o 0
\\ ' -10'!. (Bl &
02 .0 —-—————-—
AR we 4028 ol e ‘
‘\\ So021 Yy .
N Hon o8l '
A Y
4013 Orthophosphateg gl
: ) oo =P 08 .
. N mg i-?
‘s,_. - - - 008 08h
~—~ .
-~ -
1 4 i I Il [ | A i L A —_ LA o4 i A i i I ’. Il i " i J . 4
— 02 [1] [ [] 20 02 o8 7] 20
. - 0200 029
L[]
AN o118 o5t
. .
. . wY  Joise o2l W?
N .
‘.‘ 10428 [ B
. .
\.‘ . - 0190 Orthaphaaphste o 431
-
. ~ -
. ~ 4oom P en
" S, mg -1
) R W © {0080 0-054
\\ O ———— AP —— - - —
e 0028 s
Y Iy 1 1 § 1 1 L L i & 1 ] 1 1 i L L i I 1 I )
o 28 22 » 20 (1] [ " 20




Pig. 3.1

r 880

Ll LY S

-

[}

143

Tamperature

%

Gre 3

974




{44

Fig. 3.1

T —— r 10 8 -
il 81 4
L w2
w1 10 80 4 <
~ ~
b o [T .
~
L og Ammonis—N 20 ~ A
——iaes
Lor motd .7
R - oo 00 <
\
ad 20 4
s 1 1 3 2 i 1 b 1 1 i L. i L 1 1 . )] L 1 1 1 1 ) B W
19 22 [ 1] 1] 1 18 22 [ 1] 1)
b 5 r /' .
e o ’ ~
e . o8 +4 ) S,
- .
. ~\we 13 We / S
’l ~ 407 'l N
,’ r2f , ~
/
’ 4 ¢-8 Ammania—-N K.
-~ . [ 4 ] 11 ’
-~ ’ . K ’
Se V4 . mol o} /
ol — <495 7
09} —-———— - ’
\/
o4 [ 1
o 1 1 i i A 1 I J i L 4 1 1 1 i i 1 1 A, 1 -l 1 l
02 [1] 1* 20 0 02 (1] " 20
*"? e}
B R 20 -
-
wio J.o ol W? S~
{09 Ammonie~N gl
400 wot? (%18
“07 e .
- - "
- —o0s (51 -7
pr e .
oy e -
- O — e cv— . 4 =
P Lhntaidd 14
: 1 1 i 'l 1 1 1 3 i i 1 i ] 1 1 1 . 1 1 ] 1 1 4 1
2 10 - 20 02 0 " 2
o-—-—-o——o'of“ mgi-?
w1
g NOF-N mgi-t
o—a——aCit mot?
ovmaaa M mpt-?
A A 1 L L. 1 I i n i




145

S9°0

‘popniodour a8aae

.ﬂl

S°0 0°¢ T°1 "1 8°0 o€ ST A 9°0
6170 S0°0 1242 ou ‘gQ°Q "D 0°1 £EV°0 0L €79 €EV°0 L1°0
ejep ou 1°06 v gL 21040 ou ‘gg ">  @2124&d> ou ‘gQl "o 0°85  0°0%
e3lep Ou A 6°81 81240 ou ‘gy °> 210&o ou ‘09 o 6°€C 6°0¢
07T 1°s 8°6 8°0 v°G1 6°0 9°01 v°0 i 8°¢
1701 LoL 9°8 VoL L"6 VoL 0°8 S L L"8 1°L
z°0v  §°92 L°9¢ 1°8¢ LT 1€ 0° LT 0°C¢ 6°vC 9° LT 8- €2
x9ddn a9mMmOTI - x3ddn " a8mOT asddn xamoOT aaddn 19MOT x2ddn axamoT

YoxeW 0¢/6¢ Aenw ¢/¢ Len €/¢ aung 9/¢g sung 9/§

0IM LM oM A M

1 Hw uUT 91 SUOT3RIJUIDUCD TIVY

912405 TeuanTIp snoTago ue bBbuitmoys siasjzsuered 3asoylz Afuo

ts1ood jo s&9oaans Yy pg PuTanp punol sasjzswexed 103 s3itmil 1addn pue I9MmMOT

lemz

d oyazxo
eD
bu
NO
ad

dusgy

8"€ 919qelL




146

N-

L+
1¢

av

HN

9¢0°

v+ £t0S9+

L®L S8L
‘8" ¢ 00L
£€°s . Z81

d-oy3zxo 1D

60"

"portaad yjuow-¢ ®

SCOo- Ii1- 9¢0°
L°SE+ voZv+ 18C+
L*°6S S°09 98¢
0" 18 0°S9 zee
0°ve 1°81 vo1
bw X . - .exn

.ﬂl

4No.o+
ve-o
€C"0
¢e°0

yjdep - xeu

I971eMEDS UT °"DUO0D 03
8Se9IODUT JO OTI3ex

1SeT] pue 3ISITI
us9mlsq abueyo

€L°9°G uo
. gL"S'0z uo

gL"e€"9 uo

T Buw UT ®I1® SUOT3BIZFUD2DUOD

I2A0 si23sueaed snorTIea Jo zM Tood ut sabuey)d e6°¢ °2T19el




Fig. 3.2 Relationship between various pairs of ions

studied in programme A:

a) log K_g-log Na, regression coefficient = 0.9,
correlation coefficient = 0.9)l\=2%

b) log Ca v. log Mg, regression coefficient = 3.4,
correlation coefficient = 0.5) n=2%

c) log NH4—N v. log total inorganic PO4—P regression
coefficient = 0.5, correlation coefficient = 0.7 ﬂ=29.

d) log N v. log ortho PO,-P, regression coefficient

4

= 1.8, correlation coefficient = 0.8) n=%0




-

mg -1

01

100-0

Mo
mg -1

1

148

10

=

1-0

10-0




100

NH—N
4
mg -}
10 -
0-1 | 1 —
0-1 10 10-0 100-0
4 Total lnorganic P04—'P mg
" 100-0
10-0 |-
NH—N
4 mg i=1
10 ~ .
o
. .
0-1 i | |
0:01 0-1 1-0 10-0

Orthophosphate POz—P mg -1




Ly 1 9v " ¢ sy - c°0

N-eTUuOwmeE

"S0°1 ve* 1 £€°01 90°0 d-93eydsoyd oTuebao
ov-o0 _ 8G°0 8°¢ 10°0 d-,?3eydsoyditod,
€G5°0 €11 €721 . 10°0 d-a3eydsoydoyjzao

SS¢ 98¢ 06G1 0c 10
8°6¢ _ L* 65 951 ¥4 ®d
L 61 _ s-zz 9°98 9°¢ bw
0° ¢t 9°91 0°6S z8°0 !
8Z1 981 969 z°L eN
281 (°0) S0 (-ouoo) %o
=2 ss2 (s) 9 (%) %o
= (8°11) 8°071 (2°9) 9°9 ud
hombﬁvv ol LE (,07€2) ,6°PC musuwwwmamu
880°0 ¥80° 0 €LZ°0 | 120°0 ‘a-o
(¢m burpniox®) (gM Hurpniour)
uesuw ueau unmwixew ) WNWITUTW
| . (*ox9z se pe3jed13 sie sanyea
wanmuuwuwvtnoc ‘sSueaw JO UOTJIRTNOTED UI) .ﬁlH buw ul 81 sSuOTI3zRIZUBDOUOD ‘exqepiy uo
sa33emyssazy utr saxaymiAur usdel sbuipesi jods HuTInp punocy sawaI}xXd 2Iv S39yoeIq UT poppe

ssniea g Pwwexboxd uo S’UOC WNWTXePW pue WNWIUTW ‘ (Zg-z) V¥ 2wmeiboad uo peseq aae

s@niea uedw s700d utr x93em 103 siojswexed TeoTwayo pue TedTsAyd uo ejep jo Kiewwns

01°¢ 31q9eyq




191

significant variation was found with increasing depth. Of
the three pools studied at Takamaka no significant change

was found when measured over a period of 7 h (Table 3.5).

3.22 Optical density

-Water .in pools containing decaying leaves sometimes

appeared brown in colour, this being especially evident if

Casuarina "needles" were.p{esent, This is well illustrated

-in two pools, W4 and W7. Both pools had water samples

collected within a few minutes of each other on 3 May 73 at

2000 h. Pool W4 is a pool well away from Casuarina forest,

in an'open platin area, with Pemphis acidula scrub nearby,
péol W7 is in Casuarina forest. The optical density
ieﬁorded for W4 was 0.020, the minimum recorded during the
survey. The optical density recorded for W7 was 0.273, the
maximum recorded during the surVey. The ranée of values

even after storage from pools .in or near Casuarina forest

}was-clearly different from pools away from Casuarina forest,

-(0.146 + 0.055, n = 9 y, 0.048 + 0.025, n = 15).

.3.23 Temperature

v

;TgmpefatUre curves for pools measured over a period of
24 h (Fig. 3.1) show similar rises between 1000 h and 1600 h
with a decrease between 1600 h and 0800 h; the minimum being
reached by 0800 h. Depth profiles were cafried out in the

A : . .
deeper pools on Ile Picard on various dates and at various

times of day. The maximum recorded difference between the

.surface and bottom temperatures was 6.0°¢C (pool W1 at 1520 h

~on 8.3.73 with a maximum depth of 0.69 m). A very slight

increase in temperature was sometimes found to occur




immediately above the bottom mud. At night pools were more

or less isothermal~with minor temperature differences not

exceeding'l.OOC,

3.24 p_H_‘

For readings taken aﬁ 0.2 m Aepth the maximum recorded
pH was 1078 and the minimum 6.6 (Table 3.10), aithoﬁgh a
maximum 6f 11.8 and a minimum of 6.2 were obtainéd from
random spot readings. Diurnal cycles for 6 pools on Tle
Picard are illustrated in Fig. 3.1. The maximum range

observed was 3.3 pH units (7.5 - 10.8, W10) and the minimﬁm

range 0.7 pH units (7.5 - 8.2, W2).

3.25 Dissolved oxygen

Oxyggn measurements taken in pools over a period of 24 h
(Fig. 3.1) show similar curves to those of temperature and
pH. A relatively rapid rise occurs befween 1000 h and 1600 h.
The oxygen decrease appears to be much more rapid than that
of temperature, the lower values being reéched by 2200 h.
Pools W4,éppeared to be an exception to this ruie on the day
these measurements were taken as the qugen concentration was
still at a relatively high level at 2200 h, whereas the
oxygeh in pools W6 and W7 (measured at the same times on the

same date) had shown a rapid decrease by this time.

3.26 Cations

Whéré pools were sampled on several diffe;ent occasions,
Na andg k ieve]s increased throuqghout fhe season,vrhe inacrease
bein réﬁghly parallel to increases in C1. The increase in K,

as a fraction of seawater, was four times as great as that
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for Na aqd C1} ﬁata for three occasions when the depths

of water in W2 were almost the same are summarized in

Table 3.5. Apart from CC9 there Qas no obvious relation-
shié between K/Na and Mg/Ca. As seawater has a lower K/Na
and a higher Mg/Ca ratio than found in any of these fresh-
water pools, it-would be expected that the more a terrestrial
poél is subject to the influence of édded séawgter, then the
nearer its ratios for these ions would approach those of
seawatér. .The pools deviatiﬁg most markedly from lines of

best fit for. K v. Na and Mg v. Ca (Fig. 3.2) were:

high K/Na T1 W4 CC10 <CCl11...Wé W9 W7 CCY9 high Na/K

high Mg/Ca CcC9 Wil. cCl0 <€C12 cCll...W2 W7 T2 W3 high Ca/Mg

Among the four pools whose Ca levels were surveyed in detail
over a period of 24 h (Table 3.8, Fig. 3.1) one (W7) showed
a clear diurnal cycle, two (Wl and W5) showed an erratic

distribution of values, whilst one (W2) showed no indication

of cyclical change.

3.27 Anions

3.271 Chloride

‘Throughout the period of the survey increasing levels
of Cl were found in pools. The greatest increase found was

182 mg l_1 - 785 mg l_1 in W2 between 5 March 73 and 5 June 73.

3.272 Phosphate

Fractions attributed to orthophosphate, polyphosphate
and organic phosphate were all well represented in the pools.
All three were represented at levels likely to be of

significance to organisms able to use these particular forms




] EA
Jor

of phqsphaté, Examples occurred of each of the three
fractions Being most abundant, but in general orthophosphate
and organic phosphate were more abundant than polyphosphate.
Although leﬁels showed considerable variation, W4 and W7 were
cleérly éharacterised as low (ortho-) phosphate pools, whilst
w2 shqwed»Very high levels. In contrast to the four cations
measured, there was no obvious tendency for concentrations

of any of the phosphate fractions to increase throughout the
seéson. There was an apparent diurnal cycle of orthophosphate
in pools Wi,,w2, W4, W5 and W10; pool W7 showed a constant

level of orthophosphate over a period of 24 h (Table 3.8,

3.273 Inorganic combined nitrogen

The-Alaabra pools always carried moderate to ﬁery high
leQels of.ammonia'(Table 3.10). It seems likely that nitrite
and nitrate levels were low in comparison but due to the
'possibiiity of interference by reducing substances, this is
still uncer£ain and values here are treated with caution.
The results for nitrite and nitrate have therefore been
omitted ffgm Tables 3.7 and 3.10 and are enclosed with
brackets in Fig. 3.1 but are summarized here as they do
proQide some cilues to the situation in the pools. Only 5
out of 54;ana1yses in programme A (2.32) gave detectable
" values fpt‘these ions. The values recorded were, for NOZ-N:

minimum, 0.003; maximum, 0.53, mean including W2, 0.008, mean

excluding w2, 0.003; for NO3-N: minimum, 0.01, maximum, 0.56,

In

mean including W2, 0.12, mean excluding w2, 0.01 mg 1

one case however (W2, Fig. 3.1), there was an apparent
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diurnal cyéle of these ions, with the oxidised forms reaching

a peak in the afternoon. Even then the indicated nitroéen
present in these oxidised forms represented only 3.5% of

the total inorganic combined nitrogen. As with orthophosphate,
there was no tendency for ammonia levels in particular pools

to increaSe throughout the season.
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3.3 Algal cultures

Algée were isolated on return to Durham with a view to
carrying out future experiments for comparisonxwith obser-
vationsvmade in the field.

Present cultures are maint;ined in Durham in 250 ml
conical;flasks'containing 100 ml of AAD-N or AAD+N medium
ip a room maintained at 32°c and a light intensity of 3000 1x.

Information on cultures is presented as follows:

Durham culture collection number, computer number, species
(where available), medium, description of species and other

relevant information.

201 015218 Nostoc piscinale Kﬁtzing, AAD-N, soil sample Tle

Malabar. Cells: 4.5 - 6.1 um wide; 4.0 - 7.1 pm long; barrel-
shaped. Heterocysts: 4.0 - 6.0 um wide; oval or spherical.
Spores: 6.0 - 6.5 um wide; 6.5 - 7.0 um long; spherical to

ovate, epispore, smooth.

203 Nostoc sp., AAD-N, soil sample Cing Cases. Cells: 3.2
4.0 pm wide; 4.0 - 5.5 um long; barrel-shaped. Heterocysts:
3.9 - 10.0 pm long; ovate to cylindrical. Sheath: almost

colourless, indistinct. Spores: not noted.

208 Nostoc sp., AAD-N and AAD+N, soil sample Cing Cases. Cells:
6.0 - 7.0 pum in diameter, spherical. Heterocysts: 5.0 - 6.0 um

in diameter, spherical. Sheath: thin, almost colourless.

Spores: not noted.

214 017801 Westiellopsis prolifica Janet, AAD-N, soil sample

fle Picard. Cells: main filaments; 8.0 - 10.0 um wide, 8.0

10.0 um .long, elongate to cylindrical. Heterocysts: 5.0




7.0 um wide, 7.0 - 19.0 um long, globose to elongate

cylindrical. Pseudohormocysts: 7.5 - 9.0 pm in diameter.

Some of the size rangés differ slightly from the type material.
Desikachary (1959) géve the size ranges as - cells: mair
filaments; 8.0 - 12.0 um wide, as‘long as broad or slightly
longer, brgpches; 4.0 - 6.0 um wide, elongate - cylindrical.
Heterocysts: 5.5 - 6.0 pm wide, 10.5 - 22.0 um long.

Pseudohormochts: 8.5 - 9.0 uym in diameter.

215 Nqstog ép,, AAD-N, soil sample ?le Picard. Cells: 3.0 -
3.5 um wide, 4.0 - 4.8 um long, barrel—shaped. Heterocysts:
3.5 - 4.0 Qm wide, 3.5 - 4.0 um long, spherical to ovate.

Sheath: thin, almost colourless. Spores: 5.0 - 6.4 pum wide,

6.0 - 7.0 um long, ovate; epispore, smooth.

217 016269 Anabaena sp., (A.D.), AAD-N, bottom mud sample W1.
Cells 8.0 - 10.0 um wide, 6.0 - 9.5 pm long; spheriéal to
barrel-shaped, often heavily gas-vacuolate. Heterocysts:

10.0 - 14.0.um wide; 9.5 - 14.0 um long, with thi¢k wall and
promineﬁtApores. épores: 10.5 - 14.0 um wide; 11.5 - 17.0 um
long, spherical to ovate, formed in chains next to heterocysts;

epispore, smooth.

218 015201 Nostoc carneum Agardh, AAD-N, bottom mud sample

ME102. Cells: 3.2 - 4.5 pum wide, 3.5 - 7.5 um long; barrel-
shaped to cylindriéal, deep red to rose coloured. Heterocysts:
6.5 - 8.0 .um wide; 8.5 - 10.0 um long. Sheath: thin almost
COlourlesg)-diffluent, indistinct. Snores: 5.5 - 7.0 um

wide; 8;0 - 10.5 um long; ellipsoidal; epispore, smooth,

formed in ‘chains.
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302 011811 'Cly'l.'i ndrospermum muscino].‘.u'Kulzinql, AAD=-N, soil

sample Cing Cases. Cells: 3.0 - 3.5 um wide; 3.4 - 4.0 um

long; oblong to cylindfical, slightly constricted at the
créﬁs-walls. Heterocysts: 2.5 - 3.5 um wide; 3.5 - 4.5 um }
Long; elongate, oval to rounded triangular. Spores: 8.0 -~

10.5 pum wide; 12.5 - 14.0 um long; epispore smooth, golden-

brown in colour.




1 E”i'Yf!'l'l‘lM‘l\'l‘fl.’(? ACCOUN'Y

.Mﬁch of the data‘collection on Aldabra was directed
towgfds the production of a systematic accountﬁwhiéh wbuld
contain;as far as possible, a list of species present and
a detéiléd description of the species-and their occurrence.
The storage of data on computer enabled statistical analyses
to be-performed with the aid of specially designed cémputer
progfaﬁmes (2.383).

Data relating to species are treated as follows:

a) species list (4.1)
This is a list of all algal species recorded during
this survey including 'dumping grounds' (2.383).

"b) description of épecies (4.2)

This is a descriptive list of all species except those
placed in 'aumping grounds' (2.383); the latter are listed
in Table 4.3.

c) statistical analyses
‘These analyées use fhe Aldabran computer data bank. For
the bufposesAof this thesis one examble of computer based
statistical analysis is included, combining habitat data

with species data (2.383).

4.1 Species list

It was not possible to allocate binomials to all algae

"recorded on Aldabra. Records were placed into one of three
categories.

a) those for which sufficient data were available to

allocate a binomial.
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b) tﬁosé for which insufficient data were available to
attribute a binomial or where the species would
reQuixe specialist teqhniques in order to identify it,
but wﬁerg the species was definitely not one of éhe
binomials already listed. These records were generally
élloéated to a size category with the 'species pair'
31-48 (2.383).

c) those.for which insufficient data were available even
to say that the species was not oné of those listed
e.g. only a few cells seen, only small fragments seen,
méfe%ial unhealthy or deaa. These records were
generally allocated to a 'dumping ground' size category

with the 'species pair' 51-68 (2.383).

Tablé 4.1 gives an alphabetical list of terrestrial and
freshwater algae recorded during this survey. Information
on each spepies is given in the following order: species
number (2.383), generic name, specific name (where applicable),
Authority:(where applicable), size range (where applicable).
Species recorded by Potts (1977)_jafe,.3£o;lldwg;d ‘b\-s C+\)‘)'__ where

the number or specific name differed these are given in full.

4,2 Description of species

A standard scheme was followed for the presentation of
data for each species. The scheme resembles that used by
Potts (1977) in his parallel studies of the lagoonal blue-

green algae and bacteria of Aldabra. The scheme is outlined

‘below.
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Presentation of data for species:

computer 'species' number, (2.383), binomial, authority,

data, size range

A) Description of the Aldabran population: description
of=§olony size, shape, organization of cells; filaments,
avéfage width or width range; sheath, width, colour;

'cells, average width or Qidth range, shape, colour,
crossjwall characters, end-cell characters; characters
of specialized cells, size, shape, colour (heterocysts,
spores, nannocytes, hormocysts).

Where a large number of populations had been studied,
the cell size range, from the smallest to the largest
was -given. Where only a few populations had been
sfudied, only the average cell size was given. In

describing the genera Calothrix and Gloeotrichia, the

récq;ding system of Kirkby (1975) was followed.

DeScriptions of the Aldabran population are followed

by lists of other binomials included under the 'épecies'
number and'problemé assbciated with allocation of binomials.

B') Relevant information on the 'type' species.

C ) Number of populations studied and geographical locations
fromxwhich the species was recorded. On no account do
these records imply that it was restricted to the
pafticular area described. The number of populations
listed do not always correspond to the number of locations
(pool numbers and grid’references) listed as occasionally

more than one population occurred within the area covered

by one grid reference.




Table 4.2 Description of species

Wwhitkon (l%‘i>/ wheve F ocﬂaecpxs W
Bection T of this Yable does not resew
to o veferente Aut vecords J(?\roM
| Unru\:\is\-\ad fielek notes .
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1/

010215 An;baena variabilis Katzing ex Bornet et Flahault

A) Thallus: up to 1 cnm in'size, althoughAyounger colonies

B)

C)

D)

" were often only visible with a microscope; larger

colonies dark-green and convoluted. Cells: 4,0 - 6,8 um
wide;‘3.5 - 8,0 um long; barrel-shaped often with gas
vacuoles,-slightly coﬂstricted at the crésé walls,
Heterocysts: spherical to oval, 5.6 - 6.7 um wide;

5,0 - 7.6 um long, Spores: elliptical, formed in chains

away from the heterocysts.

Geitlér (1§32) gave the size ranges as - cells:

4,0 - 6,0 pm wide; 2.5 - 6.0 um 1bn§. Heterocysts:
6,0ﬁgm wide; up to 8.0 um long, Spores: 7.0 - 11.0 um
wide; 8.0 - 14,0 pm long; the epispore smooth or with
finé needles. Rao (1936) reported a form with the size
ranges - cells : 2.5 - 6,0 um wide; 2.5 - 6.0 um long.
Héterocysts: 4,5 - 7.0 pum wide; 6.3 - 9.6 um long.

Spores: 6,0 - 8.5 pm wide; 6,5 - 11.5 um long. Fritsch

(1949) considered this as not very different from the type.

Ten populations studied:

f1e Picara: w1, Wii7

Anse Cedres: AC1, AC101, AC103
cihq-Cases: cc2, cc5, ccs8

Takamaka: T1, T2

Wiaespread but uncommon, never very abundant, From

fiims, among the filaments of other algae and as free

floating macroscopic colonies., OcéaSionally seen to

‘form many hormogonia within a colony.
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E) Possibly noted by Whitton (1969) but not positively
identified.

F) Desikachary (1959) listed many records, from brackish
mud, damp sbil, stagnant pools, streams and rivers in

Burma, India and Pakistan.




010269 Anabaena sp. (A. D.) A.

A)

B)

C)

D)

E)

160

Trichomes single. Cells: 7.9 - 10.5 pm wide; 6.3 -

9.8 um long; spherical to barrel-shaped, of ten heavily

‘gas-vacuolate. Heterocysts: average width 12.4 um;

averagé length 11.1 um, with prominent pores and thick
wall. Spores: 10.8 - 13.8 pm wide; 11.0 - 18.9 um long,
spherical to slightly elliptical, formed in chains next

to héterocysts, epispore, smooth.
There is no comparable species in the literature.
16 populations studied:

?leléicard: Wi, w3, w4

Anse‘CEdres; aci1

cing Cases: cc, cc2, ccs, cc9, cci2, cci3, cci4, ccis,
o ccie, ccilg, cci1o07 |

Takamaka: T1l

Widespread and often very abundant. Often forming a

major constituent of the pool plankton.

Possibly noted by Whitton (1969) but not positively

ijdentified.
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010301 Anabaénopsis arnoldii Aptekarj

n)

B)

c)

D)

Trichomes: 6.8 - 8.0 pum wide; single. Cells:

6.5 - 7.5 um long; compressed to spherical, often

heavi}y’gas-vacuolate.. Heterocysts: 6.0 - 7.0 um
in diameter; sphericél, intercalary and terminal.
Spores: 10.5 - 11.0 um wide; 12.0 - 14.0 um long;
ovate to ellipsoidal;>epispofe: smooth and almost

colourless.

Desikachary (1959) gave the size ranges as - cells:
6.5 - 8.5 um wide or 7.0 - 9.0 pm wide; 6.5 - 8.0 um
10n§¢- Heterocysts: 5.8 - 7.0 um iﬁ diameter when
spkgrical; 7.0 - 9.2 um wide; 8.0 - 10.5 um long

when ellipsoidal. Spores: 10.4 - 11.5 pum wide;

11.5 - 14,5 pm long; ellipsoidal.

One population studied:

Cing Cases: CC5

This species was not recorded during the period of

field work but in a culture of bottom mud from pool

CC5 6n return to Durhanm.
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010551'Aphanocapsa concharum Hansgirg > 1 { 2 Um

A) Colény: spﬁerigal or irregularly-shaped, Cells: average
diameter 1.5 um; light blue-green, evenly distributed
witﬁin almost colourless mucilage. Cell contents
occasionally granular.

The size range of this 'species' number also includes
the relevant size ranges of the following species:

A, elachista W, et G. S. West and A. fusco-lutea Hansgirg

B) Geitler (1932) gave the size range as - cells: 1.0 - 1,5 um

in diémeter; spherical or elliptical in shape,

c) 25 pépulations studied:
eie.ficard: Wi, W2, W4, W6, W7, W9, Wi07, wWill,
0609 + 0900, 0600 + 0900, 0500 + 0900
#ic Malabar: MW102, MW103, 1394 + 1233
Anse Cédres: ACl, ACl04
Cing Cases: CC9, 3962 + 0581
Takamaka: T122, 3345 +0551
Grande Terre Central: SC101

%1e Esprit: 1050 + 0620, 1000 + 0600

D) Widéspread, locally common and often abundant, from
terrestrial and aquatic situations. From films over
rock and mud, among the filaments of other algae, algal

felts, plankton and in the aufwuchs of larger plant growths,

E) Recorded by Whitton (1969). Recorded by Potts (1977)

' LA y S .
from Ile Picard, Ile Malabar and Grande Terre;

occasional among Scytonema mats.,
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010552 Aphanocapsa montana Cramer'>2 £4 pum

A)

B)

C)

D)

Colohy: irregularly-shaped, gelatinous, almost colourless,
yellowish or blue-green., Cells: 2.2;- 4,0 pum in diameter;
light blde-green, sometimes yellowish, contents occasion-
ally granular, evenly distributed with almost colourless
homogeneous mucilage.

The size range of this 'species' number also includes

the'relevant size ranges of the follbwing species:

A, fonticola Hansgirg, A, grevillei (Hass.,) Rabenhorst,
A, koodersi Strdm, A, muécicola (Menegh.) Wwille,

A. pulchra (Kutz.) Rabenhorst, A, sideroderma Naumann,
A, siderosphaera Naumann and A, thermalis (Kutz.) Brugg.

Geitler (1932) gave the size range as =~ cells:

2.5 - 4,0 um in‘diaﬁeter; sphericaI, light blue-green
to almost yellow in colour.

28 pgpulations studied:

#1e Picard: W1, W2, W3, W4, W6, W7, W9, W104, W107,

W113, Wi17, W127, 0609 + 0900, 0600 + 0900

$1e Malabar: MW1l, Mw103, ME111

Anse Cédres: AC1, AC111

Cing Cases: CC2, cc3, ccl4a, cc18, CCc102
Takamaka: T2, T3 -

Grande Terre: SC101

Wiaespread and locally common, especially on 21e Picard,
occurring in both aquatic and ﬁerfestrial situations,
qccasionally abundant.' From films over mud rock and
soil, among the filéments of other élgae, among algal

felts, plankton and in the aufwuchs of larger plant growths.




£)

F)

184
Recorded by Whitton (1969), Recorded by Potts (1977)
A A
from Ile Picard, Ile Malabar, and Grande Terre;
occasional among other algal communities, On one
occasion he recorded it as very abundant over the
surface of silt at the intertidal pool, Bassin Lebine,

A
Ile Picard.

Desikachary (1959) listed records from damp stones, on

Pithophora and tree trunks in India,
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010553 Aphanocapsa grevillei (Hass.) Rabenhorst 24 € 6 um

A) Colony: spherical or irregularly-shaped, mucilaginous,
almost colourless to dark blue;green."Cells: 4,1 - 6.0 um
in.diameter; spherical, single or in pairs, contents
often granular, densely packed within homogeneous mucilage.
As-the lower size rangé for this species is given as
3.2.um, this '"species' number and size range exclude that
part of the cell range 3,2 - 4,0 um, Cells in this
size range would be coded under 010552 A, montana
Cramer > 2 < um,

The éize rénge of this 'species' number also includes
the relevant size ranges of the foliowing species:

é.‘banaréSensis Bharadhwaja, A. biformis A, Braun,

A, brunnea Nageli, A. litoralis Hansgirg, A. pulchra (Kutz,)

Rabenhorst, A. roeseana de Bary and A, thermalis Brugg.

B) Geitler (1932) gave the size range as - cells:

3.2 -~ 5.6 um, spherical or hemispherical, densely packed

within homogeneous mucilage.

C) 36‘populations studied:

A

$1e Picard: Wi, W2, W3, w4, W5, W6, W7, Wi04, wWii3,

0609 + 0900

21e Malabar: MW101, ME107
L \

Anse Cedres: AC1

Cing Cases: cc2, cc3, ccs, cc9, ccl2, cc13, CCl4, cCis5,

cCcie, CC18, cc102, cc105, cCc107

Takamaka: T2, T3, T102, T124

Graﬁde Terre Central: SC101, SC102




———
o
(2N

D) Widespread and locally common especially on fle Picard
and oécasionally abundant in the Cing Cases region of
G;ande Terre, From films over mud and réck, among the
filaments of other algae, among algal felts, planktonic

and in the aufwuchs of larger plant growths.

E) Recorded by Whitton (1959). Recorded by Potts (1977)
| from: fle Picard, ?le Malabar, and Grande Terre; frequent
amonq other algal communities and very abundant at
Cing Cases where it formed bfight green-films over the

surface of sediment.

F) Desikachary (1959) listed records from lakes, tanks,
stagnant areas of paddyfields, rivers and on moist ground

in India, From lagoon shores in Curagao(van den Hoek g )

1971) .
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010554 Aphanocapsa roeseana de Bary > 6 £ 8 um

A) Colohy: irregularly-shaped, gelatinous, almost colourless.
Cells: 6.1 - 8,0 pum in diameter; spherical, single, -
contents occasionally granular, dark blue-green, evenly
distribgted within almost colourless homogeneous mucilage.
As the lower size range for this species is given as
5.0 pm, this ‘*‘species' number and size range exclude that
part of the cell range 5,0 - 6,0 um, Cells in this range
would thus be coded under 010553 A, grevillei (Hass,)
ﬁébenhorst > 4 £ 6 pm, The size raﬂge of this 'species'
number also iﬁcludes the relevant size ranges of the
following species: A. biformis A,Br., A. grevillei de Bary,
é,_litoralis_Hansgirg var. macrococca Hansgirg, A. nivalis

.LéQerheim, A, salinarum Hansgirg, A, testacea Nigeli,

B) Geitler (1932) gave the size range as - cells: 5.0 - 8,0 pm
in diameter; broadly ovate, light blue-green within
:hOmoééneous mucilage.

C) Five populations studied:

A ) .':‘:
Tle Picard: W1, W4, W6, W9, Wi1l3

: A
D) Recorded only from Ile Picard, never very abundant.

. From films over mud and rock among algal felts, the
plankton and in the aufwuchs of larger plant growths,

E) Recorded by Potts (1977) enly froAm Bassin Le_bine and

La Gigi ele Picard; among other algal communities.




010555 Aphanocapsa testacea (A,Br,) N;geli 2 8 um

A)

'B)

c)

D)

Colony: spherical, gelatinous, almost colourless,

Cells: average diameter 8,8 um; blue~green, evenly

distributed within almost colourless homogeneous mucilage,

As the lower size range for this species is given as
7.5 um, this 'species' number and size range exclude
tha£ part of the cell fange 7.5 - 8,0 um, Cells in
this range would thus be coded under 010554 A. roeseana
de Bary > 6 & 8 um,

Géitler (1932)-gavé the size range as - cells:

7.5 - 9.5 um in diameter; single or in pairs, spherical

to ellipsoid, densely arranged within the colony,

Two populations studied:

cing Cases: CC9 CC18

Recorded from only two pools in the Cing Cases region

of Grande Terre; never abundant, From among the

filaments of other algae.
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010602 Aphanothece pallida (kitz.) Rabenhorst

)

B)

C)

D)

F)

Colohy: up to lcm wide; up to 3 cm long; cylindrical or
formless, gelatinous, almost colourless to dark blue-green
or browny-green.. Cells: 4,5 -~ 7.3 pum wide; 6,9 - 9,5 um
long; elliptical to cylindrical, light to dark blue-gregn.
Geitler (1932) described this species as possessing
individual, lamellate sheaths, This has been treated as

a character possessed only by Gloeothece,

Géitler (1932) gave the size range of cells as -~ cells:
5.0 - 8,0 um wide; 1.5 - 3 times longer than broad;

elongate-ellipsoid to cylindrical; blue-green to olive-green,

l3-populations studied:

A | _

Ile Picard: W1, W3, W6, W7, W9, w102, w115, wil7
cing Cases: €C2, €C5, CCl3, CCl5

Grande Terre Central: SC101

Widespread, locally common on ?1e Picard, very abundant
at éiﬁes {ﬁ W7 and W9, From films over mud (éften
a#tééhed to the surface of mud, colonies iater becoming
freé—fléating), amoﬁg the filaments of other algae,
améng algal felts, the plankton and in the aufwuchs of

laréér plant growths,

Desikachary (1959) listed many records from ponds,

ppbls and paddy fields in India and Pakistan,
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010631 Aphanothece saxicola Nageli £ 2 pm

A) Colony: formless, almost colourless, Cells:
1,4 - 2.0 pm wide; 2 - 3 times longer than broad,
eliipfical to cylindrical, occasionally slightly bent,
.Thg.size range of this 'species' number also includes

the relevant size ranges of the fdilowing species:

P. Richt, A, pulverulata Bachmann,

B) Geitler (1932) gave the size range as - cells:

1.0 - 2,0 pm wide; 2 - 3 times longer than broad,

C) Five'populations studied:
Tle Malabar: ME103
Cinq~Cases: CCS, CcC8
‘Takamaka: T102

Grahde Terre Central: 2652 + 0378

D) Recorded only for the eastern regionAof the atoll,
| widespread in this area but never abundant, From films
| 4ove£ mud and rock, among the filaments of other algae
i ' Aand among algal felts.

Ei kecorded by Potts (1977), from ?le Picard and Tles

Moustique; present among other algal communities.




A)

B)

C)

D)

E)

191

Colony: formless, gelatinous ;nd almost colouriess,
occaéionally yellow to brown, Cells: 2,0 - 4,0 um wide;
4,6 - 10.6 pm long; light blue-green, Geitler (1932)
desqribed the cells as occasionally possessing
individual lamellate sheaths., This has been treated

as a character only possessed by Gloeothece,

The size range of this 'species' number also includes
the relevant size ranges of the following species:

A, bullosa (Menegh,) Rabenhorst, A. caldariorum P, Richter,

" A. castegnei (Bréb.) Rabenhorst, A. naegeli Wartm.

Geitler (1932) gave the size range as - cells:

2,0 - 3,0 um wide; 2 - 3 times longer than broad.

SeVén populations studied:

A v . A

Ile Picard: W1, w4, 0600 + 0900
A

Ile Malabar: 1394 + 1233

Takamaka: T, T2, T102

Widespread, rare, never very abundant. From films

over rock and mud, among the filaments of other algae

and'mong élgal felts,

A A
Recorded by Potts (1977) from Ile Picard, Iles Moustique,
A
Ile Malabar and Grande Terre; widespread and frequent

among other algal communities,
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010633 Aphanothece microscopica Nageli > 4 €6 um

a)

B)

C)

D)

E)

F)

Colony: formless, almost colourless, mucilaginous.

.Cells: average width 5.6 um; average length 8,5 pm;

elliptical to cylindrical, light blue-green, evenly
distributed within homogeneous mucilage.

The size range of this 'species' number also includes
the relevant size ranges of the followiné species:

A, bgllosa (Menegﬁ.) Rabenhorst, A. naegelii Wartm.
Geitler (1932) gave the size range of cells as, 4,5 um
Qide# 1.5 - 2 fimes 1ohger than broad,

One .population recorded:

Cing Cases: CC13

Recorded only on one occasion in the Cing Cases region

of Grande Terre., From among the filaments of other algae,

' A : A
Regorded by Potts (1977) from Tle Picard and Ile Malabar;
abundant in areas of La Gigi beach where it formed

green films over sand,

Desikachary (1959) listed many records from ponds and

- submerged soil in India.
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010902 Calothrix braunii Bornet et Flahault

A)

B)

C)

D)

Colony: caespitose, gelatinous, b}ue-green to brown,
Filaments: 8,0 - 10.0 um .wide, swollen to almost twice

thié size at the base. Sheath: thin, tight-fitting and
éolourless. Cells: 6,0 - 7,0 um wide; constricted at

ﬁhe éross—walls, generally shorter than bfoad,. Heterocysts:
basal and hemiséheriéal.

Tﬁough this species was occasionally found in the same

pools as Calothrix parietina (a similar species), it was

felt that these species differed sufficiently in their
general morphology such as to treat them as separate
species for the present,

Desikachary (1959) stated that this species may possess

a colourless hair. Such hairs were not noted in the
Aiddbran material,

Geitler (1932) gave the range as - filaments: 9.0 - 10.0
pm wide. Cells: 6.0 - 7.0 um wide,

11 populations studied:

A ‘ o

Ile Picard: Wi, W3, W7, wWio4, willl

Cing Cases: CC2, CC5, ccg, cci12, cc13

Takamaka: T1

Widespread, never very abundant, From films over rock,

vamohg the filaments of other algae, algal felts, the

plankton and in the aufwuchs of larger plant growths.
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010910 Calothrix marchica Lemmermann

A)

B)

c)

D)

Filaments: single or a faw together, never forming a

distinct colony, 4.0 - 6.0 pm wide at their bases,

Trichomes; 4,0 - 6,0 um broad at their bases; constricted
at £he cross-walls, graduaily tapering towards the apex,
not ending in a hair. Cells: shorter to almost as long
as broad; end cell conical., Heterocysts: average diameter
6.0 um; single, basal, generally hemispherical,

Geitler (1932) stated that this species did not end in

a Hair, Desikachary (1959) however stated that it did

end in a hair,

Though the Aldabran material fitted well the description
in the literature, it is suspected that the material may
be'deyeloping hormogonia of the larger forms of Calofhrix

preéent on the atoll,

Ggitler (1932) gave the size ranges as - filaments:

5.0 - 6.0.um wide at their bases. Trichomes: 4.0 - 5.5 um
Qide‘at their bases; Ceils: almost as léng as broad; con-
stricted at the cross-walls, end cell conical, Heterocysts:

4,0 - 5,5 pm wide; basal, almost spherical or hemispherical.

ﬁiﬂe populations studied:

?le: Picard: W4, W5, W6, W7, Wil3, W115
Anse Cédres: AC1

éihq»Cases: cc2

Grande Terre Central: SC101

Widespread and locally common. From films over rock

‘and cement, free floating among the filaments of other

algae, among algal felts, the plankton, and in the

aufwuchs of larger plant growths.
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010911 Ca]oth(iﬁ_puriotina Thuret e¢x Bornet ot Flahault

A)

B)

C)

Colony: forminq a horizontal or vertical crust-like

thallus, dark red-brown to almost black, often covering

" a lérge area of substrate; occasionally encrusted with

calcium carbonate. Filaments: 8.0 - 17.5 um wide at
their bases; occasionally bfanched. Sheath: thin,
colourless and non-lamellate in young filaments. 1In
older filaments thick, lamellate, yellow to dark brown

and becoming 'ragged' towards the apex, with the

/

triéhome protruvding beyond the sheath. Tribhomes:

5.6 - 14.8 um wide at their bases; shortég than broad

at fhe base, almost as long as broad at the apices;
blue-green. Heterocysts: generally narrower than the
triéhémes but occasionally wider, basal or intercalary.
Comparisons with the description given by Geitler (1932)
are not easy as it is not always clear to which area of
the filament.the dimensions given apply. Geitler (1932)
also sfated that the basal heterocysts were wider than
the,trichoﬁe, yet material drawn by Frémy {(1929) clearly

showed basal heteroéysts much narrower than the trichome.

Geitler (1932) gave the size ranges as - filaments:

10.0 - 12.0, rarely up to 18.0 pm wide; up to 1 mm long.

Cells: 5.0 - 10.0 um wide; mostly 1.5 - 3 times longer
than broad. Heterocysts: broader than the trichome,

basal  or intercalary.

51 populations studied:

Ale picard: W1, W2, W3, W4, W5, W6, W7, Wi04, Wi07, w110,

w113, wii5, w117, wi19, wi22, wi27, 0600 +

0900, 0609 + 0900




D)

E)

F)

NG
(@ N

e Malabar: Mw 101, ME 103, ME 107, 1394 + 1233

Anse Coédres: ACl, AC109, AC111

cing Cases: CC2, cc3,‘cc5, ccg, cc9, ccl2, cci13, ccis,
ccie, cc17? cc102, cc104, ccii2, 3900 + 0500,
3841 + 0622, 3912 + 0615

Takamaka: T102, T103, T122, T124, T125, 3345 + 0551

Grande Terre Central: SC101, SC102

A
Ile Esprit: 1000 + 0600

Widespread, common and often very abundant. Forming
films and felts which at times cover very lérge areas

of submerged rocks. Occasionally recorded free-floating.
in- the plankton and in the aufwuchs of larger plant

growths.
Recorded by Whitton (1969)

Frémy (1929) described its habitats as, soil, rocks, damp
wodd, submerged wood, probably cosmopolitan.
Desikachary (1959) listed many records from, submerged

plants,,other algae, and on wet rocks in Burma, India

and Pakistan.




191

011551 Chroococcus varius A, Braun £ 4 pm sheath striated

A)

B)

c)

D)

Colony: spherical and gelatiﬁbus. Cells: 2.0 - 4.0 pm
widé, blue-green, 2 -. 4, seldom many together within
the cblony, with distinct lémellate individual sheaths.
The size range of this 'species' number also includes
the relevant size ranges of the following sﬁecies:

Chroococcus montanus Hansgirg.,

Geitier (1932) gave ‘the size range as - cells:
2.0 - 4,0 um; single or 2 - 4, rarely very many

together within a colony.

One population studied:

N
Ile Picard-: Wl

Recorded only once from the base of a Fimbristylis

plaﬁt just below the high water mark of pool W1,
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011553 Chroococcus schizodermaticus West >'6:§8 pm sheaths

striated

A) Colony: spherical almost colourless. Cells: average
widtﬁ'7.0 um; blue-green, in almost colourless diffluent
mudilage. Sheaths: distinct, lamellate.

As the lower size range for this species is given as
5.8 um, this 'species' number and size range éxclude
that part of the size range 5.8 - 6.0 um.

Célls in this size range would be coded under 011552

Chroococcus montanus Hansgi>rg>4_$6 um sheaths striated.

As the upper size range is given as 11.0 um, this
® n
'‘species' number and size range exclude that part of

the céll size range 8.1 - 11.0 um. Cells in this size

range would be coded under 011554 Chroococcus turgidus

(Kitz.) Nigeli 3816 um sheaths striated.

B) Geitler (1932) gave'thé size range as - cells: 5.8 - 11.0
um; in groups of 2 - 4, blue-green. Sheath: yellow to

brown distinctly lamellate.
C) One population studied:

A .

Ile Picard: W5

D) Recorded only once from among a layer of Calothrix

parietina filaments overlying submerged rock.

E) Recorded by Potts (1977) from the La Gigi area of t1e

: A : _
Picard and Iles Moustique; abundant among Scytonema mats.
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011554 Chroococcus turgidus (Kutz.) Nigeli 2>8 £16 pum sheaths

striated

A) Colony: gelatinous, light-green to brown in colour.

B)

c)

D)

Cells: 11.0 - 16.0 pum wide; 1ight—greén to dark blue-
green with distinct almost colourless to brown lamellate
sheaths.

As the.upper size range of this species is given as

32.0 um, this 'species' number and size range exclude

that part of the cell size range 16.1 32.0 um. Cells
in:this size raﬁge would be coded under 011555 C. westii
(W. West) Boye-Peterson » 16.0 £ 32.0 um sheaths striated.
The size‘range of this 'species' number also includes

the relevant size ranges of the following species:

Chroococcus montanus Hansgirg, Chroococcus schizodermaticus

W. West, Chroococcus westii (W. West) Boye-Peterson.

Geitler (1932) gave the size range as - cells: 8.0 -

32.0 pum, in groups of 2 - 4, sheaths colourless.

16 populations studied:

‘AL
Ile Picard: W!, W2, w4, wWil0, w112, 0600 + 0900

Cing . Cases: CC2, CC5, €C9, CC12, CC13, 3841 + 0622

Takamaka: T3, 3345 + 0551, 3367 + 0631

widespread and locally common, occasionally very abundant
fme'terrestrial and pool situations. From films over
mud and rock, among the‘filaments-of other algae, algal
felts and larger gelatinous colonies, the plankton and

in- the aufwuchs of larger plant g;owths.
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E) Recorded by Whitton (1969). Potts (1977) recorded
A
this species from Tle Picard and Grande Terrec; present

amoﬁg other algal communities, never becoming_abundant.

F) Deéikachary (1959) listed many records from the plankton,
submerged plants and the subaeriél parts of tree trunks

~in Burma, Ceylon, India and Pakistan.
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011555 Chroococcus westii (W. West) Boye-Peterson > 16 £ 32 unm

A)

B)

C).

D)

E)'

sheath striated
L | |
Colony: spherical, gelatinous, almost colourless. i

Cells: 16.0 - 32.0 um wide; light bluqureen to olive-

"green with distinct individual lamellate sheaths.

As the lower size range for this species is given as
13.0 um, this 'species' number and size range exclude

that part of the cell size range 13.0 - 16.0 um.

Cells in this size range would be coded under 011554

Chroococcus turgidus (Kitz.) Nageli 28 s 16 pm sheaths

striated. The size range of this 'species' numkter also

includes the relevant size ranges of the following

speciés: Chroococcus macrococcus (Kutz.) Rabenhorst,

 Chroococcus”tenax (Kirchn.) Hieronymus.

‘Geitler (1932) géve the size range as - cells: 13.0 -

27.0 um wide; violet with almost colourless individual

‘lamellate sheaths.

One population studied:

A
Tle Picard: 0600 + 0900

Récoxded'only on one occasion,on rock ameng the filaments
of other algae._

Recérded by Potts (1977) from ?le Picard and Grande
Terre; frequent among other algal communities, never

bécéming abundant.
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011556 Chroococcus macrococcus (Kutz.) Rabenhorst > 32 um

‘'sheaths striated

A).Cdiony: spherical, almost colourless. Cells: 32.5 -
47.3 um wide; bright blue-green with clearly lamellate
indiQidual sheaths.

As the lower size range for this species is given as
25.0 um, this 'species' number and size range exclude
that part of the size range 25.0 - 32.0 um. Cells in

this size range would be coded under 011555 Chroococcus

westii (W. West) Boye-Peterson 2>16 £ 32 um sheaths
striated. The size range of this 'species' number
also includes the relevant size ranges of the foliowing

species: Chroococcus giganteus W. West.

B) Geitler (1932) gave thé size range as - cells: 25.0 -
50.0-um wide; spherical.' Sheath: thick and almost

colqurless.
C) Two populations studied:

A
Ile Picard: 0600 + 0900
Grande Terre: SC102

D) Recorded from both terrestrial and pool situations.
From films over damp sand, damp rock and among the

filaments of other algae.

. _ A '
E) Recorded by Potts (1977) from Ile Picard. He described
it as present among other algal communities at the

. bases of limestone residuals Bassin Lebine.
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011557 Chroococcus minor (Kutz.) Nggeli <4 um sheaths not
striated
A) Cells: average width 3.0 um, hemispherical, light blue-

.B)

c)

D)

E)

_green to grey-green, evenly distributed within almost

colourless homogeneous mucilage. The size range of
this '‘species' number also includes the relevant size

ranges of the following species: Chroococcus dispersus

(Keissl.) Lemmermann, C. minimus (Keissl.) Lemmermann.

Potts (1977) allocated the binomialvchroococcus minimus-

(Keissl.) Lemmermann to this size range category; the

earlier binomial is in fact C. minor (Kutz.) Nageli.
Geitler (1932) gave the size as - cells: 3.0 - 4.0 Qm
widg.‘ |

Th;ée popuiations studied:

Ile picard: W2, W4, 0600 + 0900

Recorded only from Ile Picard. From films over mud and

rock and among algal felts.

Récofded by Potts (1977), present among other algal

A .
communities, Ile Picard and Takamaka.
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011558 Chroococcus minutus (Kl'i‘tz.) N;geli >4 £6 um sheath not

- striated

A) Colony: spherical to formless in larger colonies,

B)

C)

mucilaginous, almost colourless. Cells: 4.0 - 6.0 pum

widé; light-green to blue-~green evenly distributed
within almost colourless homogeneous mucilage.

As the upper size range for this species is given as
10.0 um, this 'species' number and size range exclude
that part of the size range 6.1 - 10.0 pm. Cells in

this size range would be coded under 011559 Chroococcus

membraninus (Meneghini) Nageli > 6 s 8 um sheath not

striated and 011560 Chroococcus turicensis (Ndgeli)

Hansgirg >8 £ 16 pum sheath not striated.
The size range of this species number also includes

the relevant size ranges of the following species:

Chroococcus bituminosus (Bory) Hansgirg, Chroococcus

: . /.
caldariorum Hansgirg, Chroococcus cohaerens (Brebisson)

Nggeli, Chroococcus helveticus Nggeli, Chroococcus

/
lithophilus Ercegovic, Chroococcus membraninus

(Meheghini) Nageli, and Chroococcus pallidus Nageli.

Géitler (1932) gave the size range as - cells: 4.0 -
10.0 pum wide; 2 - 4 within a colony, spherical, light

blue-green.

19 populations studied:

/I\le Picard: W1, W2, W4, W5, W6, W9, Wi04, wi07, wil2,

w113, wi27, 0600 + 0900, 0609 + 0900

cing Cases: CC5, €C9, cCCi2, cC13, €C15, CC102
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_D)'Recorded from terrestrial and pool situations only

E)

A
from Ile Picard and the Cinq Cases region of Grande

’ A
Terre, locally very common on Ile Picard. From films

over mud and rock, among the filaments of other algae,
among algal felts, the plankton, and the aufwuchs of

largef plant growths.

. A

Recorded by Potts (1977) from Ile Picard, Grande Terre,
: A

and Iles Moustique; occasional among mats of Scytonema

and Schizothrix.

Désikachary (1959) listed many records from plankton,
among other algae, soils, on the barks of trees, in the
mucilage of other blue4green algaé, and epiphytic on

aquatic plants, in Burma, Ceylon and Pakistan.
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011559 CthOCOCCus membraninus (Menegh,) Nageli > 6 <8 um

A)

B)

C)

D)

E)

sheath not striated

Colony: spherical,'in older colonies formless, Cells:
6.0_- 8.0 Um wide;‘light to dark blue-green evenly dis-
tributed ﬁithin almost colourless hompgenous mucilage.
Aé the lower size raﬁge for this species is given as
3;0 um, this 'spécies' number and size range exclude

that part of the size range 3,0 - 6,0 pum, Cells in this

ize range would be coded under 011557 Chroococcus minorxr

(Kutz.) Nigeli < 4 pm sheath not striated and 011558

Chroococcus minutus (Kitz.) Nigeli > 4 £ 6 pum sheath not
étriated. The size range of this species number also

includes'the relevant size ranges of the following species:

‘Chroococcus cumulatus Bachmann, Chroococcus gomontii

Nyéaard Chroococcus helveticus Nagell, ‘Chroococcus

" limneticus Lemmermann, Chroococcus lithophilus Ercegqvié.

Geitler (1932) gave the size range as - cells: 3.0 - 8.0

pm wide; 2 to 4 within a mucilaginous colony.
Three populations studied:

A :

Ile Picard: W4, Wi04

Cinq Cases: CC2

Widespread, rare, never abundant., From films over rock

and floating at the surface of pools.

- . . - A
Recorded by Potts (1977) from fie Picard and Ile Malabar;

present among other algal communities,
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011560 Chroococcus turicensis (Nag.) Hansgirg > 8 £ 16 um

sheath not striated

A) Colony: spherical, in older colonies formless, mucilaginous,
Cells: 8,6 - 14,6 um wide, light blue-~green, evenly
distributed within almost colourless to light orange
hbmogeneous mucilage,

The size range of this species number also includes the
relevant size ranges of the following species:

Chroococcus hansgirgi Schmidle, Chroococcus limeticus

Lemmérmann, Chroccoccus lithophilus, Chroococcus minutus

(Katz}) N8geli, Chroococcus spelaeus Ercegovig.

B) Desikachary (1959) gave the size range as - cells:
13,0 - 15,0 um; colony gelatinous, often liéht orangé

coloured,

C) feh populations studied:

| ?le Picard; Wl,lw3, W4,VW107, wiio, w113, wiis, 0600 + 0900
Cinq'Cases: cc2
fakamaka:‘T3

D)'Wiéespread_and locally common on-$1e Picard, never very
abundant, From films over rock and mud, ambng_the
filéments of othef algae, largér gelatinous colonies,

algal felts and the plankton.

_ ‘ . _
E) Recorded by Potts (1977) from fle Picard and Ile Malabar;

ffééuent among other algal communities.




01156.1 Chroococcus spelaeus Ercegovié > 16 €32 um

sheath not striated

a) Coioﬁy: spherical, in older colonies formless, mucilaginous
to gelatinous. Cells: 16,1 - 19,5 umAwide; light to dark
blue-green,‘rarely more than 8 cells evenly distributed
wifﬁin almost colourless homogeneous mucilage. As the
lower size range for this species is given as 15.0 um,
this 'species' number and size range exclude that part of
fhe size range 15,0 - 16.0 um, Cells in this size range

would be coded under 011560 Chroococcus turicensis (Nag.)

Hansgirg > 8 &£ 16 um sheaths not striated.

B) Geitler (1932)fgave the size range as - cells: 15,0 - 30.0
pm wide; blue-green, olive green or violet, 2 - 4 within
a colony.

C) Three populations studied:

T1le Picard: Wi, W6, 0600 + 0900

' A ) ‘ :
D) Recorded only from Ile Picard in both terrestrial and
pool situations., From films over rock, amongst other

ldoée colonies and the plankton,

L :
E) Recorded by Potts (1977) from Ile Picard, fle Malabar,
~Grande Terre and fle SylVestre; widespread and in the

lagoon frequent among other algal communities.
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011562 Chroococcus sp. > 32 uUm sheath not striated

A) Colony: spherical, gelatinous. Cells: average width
33,0 um; blue-green, evenly distributed within almost
colourless homogeneous mucilage. There is apparently
no suitable binomial which can be applied to this

'species' number size range.

C) Two populations studied:
A .
Ile Picard: Wi15

Grande Terre Central: SC101

D) Recorded only from two pools, From among other algal

filaments on submerged rock.
E) Recorded by Potts (1977) from Tie Picard, Tle Malabar
and Grande Terre; present among mats of Calothrix

scopulorum and Schizothrix calcicola,




011811 Cylindrospermum muscicola Katzing

A) Colony: forming‘an expanded mucilaginous sheet, dark
olive—green to almost black. Cells: 2.8 - 3.5 um
wiae; 3.4 -~ 3.9_um long; oblong to cylindrical, slightly
constricted at the cross-walls. Heterocysts: 2.6 -
3.5 um wide; 3.5 - 4.0 um long; elongate, oval to’
rounded-triangular. Spores: 8.0 - 10.0 um wide; 12.0 -
15.0 um long; epispore smooth, golden brown in colour.
| This species was only noted'on two occasions on
the atoll. 1In culture in Durham many trichomes were
seen.to break away from.their heterocysts and glide away
after the fashion of some Nostoc species (Lazaroff, 1973).
Thg lone trichomes resembled those seen frequently in
'sampigs on Aidabfa. Such. trichomes seeﬂ on the atoll

were coded as Pseudanabaena sp.; it may be that

Cylindrospermum muscicola is more common on the atoll

than the survey might suggest. Potts (pers. comm.) found
that combined nitrogen in the culture medium greatly

suppréssed heterocyst formation.

B) Desikachary (1959) gave the size range as - cells: 3.0 -
4.7 um wide; 4.0 - 5.0 uym long. Heterocysts: 4.0 - 5.0
um wide; 5.0 - 7.0 pum long; elongate. Spores: 9.0 -
12.6'um wide; 10;0 - 20.0 um long; epispore smooth,

golden brown in colour.
C) One population studied:
Cinq'Cases: CC5 .

D) Floating at theAsﬂrface of pools and on the surface of

bottom mud.




D)

F) From damp soil and more rarely in stagnant water,
~.Al\fx.;ica (Frémy, 1929). Desikachary (1959) listed
many records from démp soil, sfagnant water, wheat
fields and cultures of paddy field soil in Burma and

India.
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011903 Dactylococcopsis raphidioidces Hansgirg

A) Celis: 1.0 ;,3,0 um widej; 5 - 8 times longer than broad;

B)

c)

D)

F)

spindle-shaped, siémoid or lunate,light blue~green,

generally solitary, occasionally 2 - 3 together in a

thin diffluent mucilage.

Geié;er (1932) gave the size range as - cells: 1,0 -

3.0 um widé; ﬁp to 25.0 um long; spindle-shaped, rse
shaped, or semicircﬁlar. |

Oﬁe population studied:

glé ficard: w2

Recp%ded from the plankton

Fremy (1929) recorded this species from damp soil, walls

and stagnant waters, he described its distribution as

Europe and North America, probablylcosmopolitan.
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011904 Dactyldéddcopsis‘rupestris Hansgirg

A)

B)

Cc)

D)

Cells: 1.5 - 2.5 pum wide at their widest point;
9,0 - 15,0 um long; .short spindle-shaped,,very pointed

tapering towards the ends, blue green.

Geitler (1932) gave the size'range as - cells: 1,5 -

2.5 um wide; 9.0 - 15,0 um long, olive to light blue-green.

One pbpulation studied:

N . R
Ile Picard: Wi

Recorded only once; from a Tolypothrix byssoidea felt

just above the high water mark.
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012201 Entophysalis granulosa Kutzing

A)

B)

c)

D)

E)

Colonies: up to 1 mm thick, gelatinous with a thick
outer 'skin' rounded to convoluted in older colonies,
red: brown to almost black in colour. Cells: 3,5 - 6,0 pum;

spherical to oval, dividing to form short rows, possessing

' a'broad. Sheath: up to 2,0 pm thick; colourless in

young cells, yellow to brown in older cells.

Geitier (1932) gave the size range as - cells: 2,0 - 5.0

#m, sheath colourléss vellow to brown, Colony: crustaceous,
yeliow-broﬁn, cartilaginous.

24 pépulatiops studied;

?1e Picara: wi, W2, W3, WA, W103, W110, Wi13, 0600 + 0900
?le Malabar: ME101, ME107

Anse Cldres: AC1, AC2,. AC3

Cing Case§§ cc2, cc10, CCl4, CC109, 3980 + 0590, 3962 + 0581
Takamaka: T3, T102, T110, 3400 + 0600

A
Ile Esprit: 1000 + 0600

Recorded from terrestrial and pool situations, Usually

.found as macroscopic colonies on damp rock at the edges

of pools and in other areas where humidity was high;

also in films, among the filaments of other algae and

algal felts. Occasionally very abundant.

Recorded by Whitton (1969). Recorded by Potts (1977)

: A A . A
from Ile Picard, Ile Malabar, Grande Terre, and Iles

" Moustique; very abundant in the upper intertidal zone of

his 'mini' lagoon and over champignon and cerethid shells
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I
in the upper intertidal zone of the lagoon and
A
seaward coasts, On Iles Moustiques he recorded it

forming small spherical gelatinous colonies over the

surface of the cemented fine silt,




012651 Gloeocapsa montana Kutzing > 2 £ 4 um sheath colourless

A) Colony: 13,0 - 42,0 ﬁm; spherical, formless in older
cqlonies. Cells: 2.5 - 4,0 pym in diameter; blue-~green,.
cell contents occasionally granular, Sheath: distinctly
1amellate, evenlyv distributed within almost colourless
homogeneous mucilage. |
As the upper size range for this species is given‘as
S.Q um, this 'species® number and size range exclude

that part of the size range 4.1 - 5,0 pum. Cellé in this

sizé range would be coded under 012652 dloeocapsa'arenaria
(Hassall) Rabenhorst > 4 £ 6 um sheath _colourless and
1ayer¢d.

The size range of this 'species' number also includes the
relevant size rahges of the following species: Gloeocapsa

aeriginosa (Carm,) Kutzing, Gloeocapsa arenaria (Hassall)

Rabenhorst, Gloeocapsa caldariorum Rabenhorst,'Gldeocagsa

gelatinosa Kﬁtzing, Gloeocapsa polydermatica Klitzing

and Gloeocapsa punctata Nigeli.

B) Geitler (1932) gave the size range as - cells: 2,0 - 5.0 pum
in diameter ; 2 - 4 within a group; 1light blue-green,

Sheath: colourless with clear lamellations, but often

more or less diffluent, occasionally non-lameilate.

C) Three populations studied:

41e Picard: 0600 + 09000, 0500 + 0900

Grande Terre Central: SC101

D) Recorded from terrestrial and pool situations. From

films over rock, and the plankton,
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012652 Gloeocapsa arenaria (Hassall) Rabenhorst > 4 £ 6 um

A)

B)

C)

sheath colourless

Colony: spherical or formless, mucilaginous, almost
colburless, occasionally yellow to brown. Cells:
4,1 ; 5,9 um in diameter; blue-green to oliVe-gréen,
densely packed within almost colourless ﬁucilage.
Sheath: distinctly lamellate.

As the lower size range for this species is given as
3.7 ﬂm, this 'species' number and size range exclude
t£é£'part of the size range 3.7 -‘4.0 Hm, Celis in

this size range would be coded under Gloeocapsa montana

kfitzing > 2 € 4pum sheath colourless,
The size range of this 'species' number also includes

the relevant size ranges of the following species:

GloéOCapsé caldariorum Rabenhorst, Gloeocapsa decorticans

(A. Br.) P. Richter and Gloeocapsa polydermatica Kitzing.

Geitler (1932) gavé the size range as - cells: 3,7 - 6.0 um,

Sheath: colourless, thick, lamellations indistinct,

Fbur populations studied:
N
Ile Picard: Wi, w4, 0600 + 03800

Cing Cases: CC13

D) Recorded from pool and terrestrial situations. From

films over rock and among algal felts.




213

012653 Gloeocapsa caldariorum Rabenhorst > 6 £ 8 um

sheath colourless

A) Colony: spherical, in older colonies formless. Cells:
6;0 - 8.0 um in diameter; evenly distributed within
homogeneous mucilage which is generally almostvcolour-
less but occasionally yellow to brown: Sheaths:

'distinctly lamellate.

As tbe lower size range for this species is given as

3.0 um,vthis.'species' number and size range exclude
that part of the size range 3,0 - 6.0 um.: Cells in
thié size range would be coded under012651 Gloeocapsa-
montana Klitzing > 2 é 4 pm sheath coioxirless, and 012652

Gloeocapsa arenaria (Hassall) Rabenhorst >4 £ 6 um

sheath colourless.’
The size range of..this 'species' number also includes
the relevant size ranges of the following species:

Gloeocapsa decorticans (A, Br,) P. Richter.

Gloeocapsa decorticans is the earlier described species

and should fherefore be the binomial attributed to this
'species' number, however it is felt that the description

of Gloeocapsa decorticans best fits a species of Gloeothece.

B) Geitler (1932) gave the size range as - cells: 3.0 - 8.0 um;

blue-green, Sheath: almost colourless, distinctly lamellate,

C) Two populations studied:

21e Picard: W4, 0600 + 0900

. . . A :
D) Recorded only twice, on Ile Picard in terrestrial and

pool situations. From films over rock and the plankton.
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012660 Gloeocapsa dermochroa N::'lgeli > 2 ~<. 4 uym sheath yellow—brdwn

A) Colony: spherical, formless in older colonies, yellow to
browﬁ in colour, Cells: 2,0 =~ 4.0'um in diameter, blue-
grgen, Sheath: lamellate, yellow-brown,

As the lower size range for this spécies is given as 1.5 um,
this 'species’ humber and size range exclude that part of

the size range 1,5 - 2.0 pm, Cells in this size range

would be coded under 012659 Gloeocapsa fusco-lutea (N&g.)
Kitzing < 2 pum sheath yellow-brown. |

The éize range of thisv'speéies' number also includes
the relevant size ranges of the following species:

Gloeocapsa kutzingiana Nigeli.

B) Geitler (1932) gave the size range as - cells: 1,5 - 3.0 um

in diameter, blue-~green, Sheath: yellow-brown, non-striate,

c) 21 éopulations studied:
f1e Picard: W1, W2, W3, W5, W6, W9, Wi04, W107, w115,
0600 + 0900, 0618 + 0991, 0565 + 1014,
0590 + 0920
A .
Ile Malabar: 1394 + 1233
Cing Cases: 3900 + 0500, 3841 + 0623, 3980 + 0590

Takamaka: T102, 3300 + 0300, 3400 + 0600

D) Recorded from terrestrial and pool situations, widespread
and locally comﬁoﬁ. From films over rock, among the

filaments of other algae on rock, and among algal felts,

E) Recorded by Potts (1977) only on one occasion; among a

' A
Scytonema mat from the La Gigi area of Ile Picard.

F) Recorded by frémy (1929) from damp rocks, submerged stones,

the edge of springs, and old damp wood.
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012661 Gloecocapsa kﬁtzingiana Nageli 2> 4 £ 6 um sheath yellow-brown

A) Colony: spherical, formless in older colonies, brown in
colour. Cells: 4,2 - 5,3 um in diameter; blue-green.
Sheath: tight-fitting, brown, non-lamellate,

As the lower size range for this species is given as
3;0'um, this 'species' number and size range exclude
that part of the size range 3.0 - 4.0 Hm, Cells in this

size range would be coded under 012660 Gloeocapsa dermochroa

Nigeli.
The size range of this 'species' number also includes
the relevant size ranges of the following species:

Gloeocapsa muralis Kﬁtzing. Gloeocapsa crepidinium Thuret

and Gloeocapsa deusta (Menegh.) Kutzing though falling

in the relevant size range of this 'species' number have
not been included here due to their being well described
marine species very different from the terrestrial and

freshwater material seen on the atoll.

B) Geitler (1932) gave the 'size range as - cells: 3,0 - 5.0 unm
in'éiameter, though Desikachary (1959) described a form

from Madras with a size range 2,6 - 5;0 um in diameter.

C) 27 populations studied:
Me Picard: Wi, W2, WS, W7, W9, W04, Wi07, Wi15, W127
2le Malabar: 1394 + 1233, 3142 + 1185
AnSe'Cédres:‘AC3
Cing Cases: CC2, 3900 + 0500, 3841 + 0623
Takamaka: T102, 3300 + 0300, 3400 + 0600

A
Tle Esprit: 1000 + 0600

D) Widespread in both terfestrial and pool situations, From

films over rock, among the filaments of other algae, among

algal felts,'amoné larger gelatinous colonies and the plankton
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01262 Gloebcapsa muralis Katzing > 6 &€ 8 um sheath yellow-brown

A)

-B)

C)

D)

Colony: formless, mucilaginous, yellow to brown.
Cells: 6,9 - 8,0 um, Sheath: yellow to brown,
distinctly lamellate.

As the lower size range for this species isAgiven as
5,0 pm, this 'species' number and size range exclude
that part of the size rangé 5,0 - 6,0 um, Cells in
tﬁis size range would be coded under 012461 Gloeocapsa

kﬁtZingiana Nageli > 4 £ 6 pm sheath yellow-brown.

The size ramnge of'this 'species' number also includes
the relevant size ranges of the following species:

Gloeocapsa rupestris Kutzing.

Geitler (1932) gave the size range as - cells:
5.0 - 8.0 um in diameter. Sheath: colourless, bright

yellow, sometimes brown, distinctly lamellate,

26 populations studied:

216 Picard: W1, W2, W3, W4, W5, W6, W9, W104, Wi07,
Ww1lls, Wil7, 0600 + 0900, 0565 + 1014,
1000 + 0500, 0618 + 0991

éle Malabar: 1394 + 1233

Anée cedres: AC3

cing Cases: CC2, 3900 + 0500, 3841 + 0623

Takamaka: T102, 3300 + 0300, 3400 + 0600

A .
Ile Esprit: 1000 + 0600

Wwidespread in both terrestrial and pool situations,
From films over rock, among filaments of other algae,

algal felts and the plankton.
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012603 Gloeocapsa gigas W. et G. G. West > 8 pum sheath

ycllow=-brown

A) Colony: formleés, gélatinous, yellow-brown in colour,
Cells: 8.3 - 22.7 um in diameter; blue-green, evenly =
distributed within yellow to brown homogeneous mucilage.
Sheath: distinctly lamellate, tight-fifting.

The size range of this- 'species' number also includes
thevrélevant size ranges of the following species:

Gloeocapsa pleurocapsoides Novagek; Gloeocapsa rupestris

Kutzing.
B) Geitler (1932) gave the size range as - cells:

9.0 - 15.0 um in diameter; 4 - 36 cells within a colony.

Sheath: wide yellow to brown, often rough, non-lamellate.

C) Two populations studied:
AL :
Ile Picard: W115
A : .
Tle Malabar: 1394 + 1233
D) Recorded only on two occasions, in terrestrial and pool .

situations. From among mud and leaves at the bottom of

a pool and among algal filaments on a rock surface,
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012665 Gloedcapsa quarternaria (Brébisson) Kutzing > 2 < 4 pum -

sheath orange/red/violet

“A) Colonf; spherical, gelatinbus. Cells: 2,6 - 4,0 um
in diameter; dark blue-green with blackish-red, tight-
fitting, then lamellate sheaths, evenly distributed
within almost colourless tq.blackish-red homogeneous
mucilage.
'The:size range of the 'species' number also includes

the ;elevaht size ranges of the following species:

Gloeocapsa rupicola Kﬁtzing; Gloeocapsa sabulosa (Menegh,)

. - v
Richter, Gloeocapsa sanguinea Agardh emend, Fr, Novacek,

Gloecocapsa stegophila (Itzigs.) Rabenhorst, Gloeocapsa

thermalis Lemmermann,_Gloeocapsa compacta Kﬁtzing and

Gloeocapsa magma (Brébisson) Kutzing.

Deéikachary (1959) gave this species the binomial

Gloeocapsa quarternata,

'B) Geitler (1932) gave the size range as - cells:
3.0 - 4.5 um in diameter; biue-green. Sheath: almost

colourless to red, often lamellate.

c) Two~popu1ations'studiedﬁ

Tle Picard: W4, 0600 + 0900

D) Recorded only for Ile Picard in terrestrial and pool

situations, From among filaments of -other algae on rock.
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012666 Glococapsa alpina (Nig.) emend. Brand >4 £ 6 um sheath

A)

B)

¢

D)

E)

‘ size ‘range would be coded under 012667 Gloeocapsa

orange/red/violat

Colony: only visible with microscope, spherical to
irregularly shaped. Cells: 4.1 - 6.0 pm in diameuer;

dark blue-green. Sheath: red-brown, violet to almost

-black, lamellate. Nannocytes: frequently pfesent.

As the upper size range for this species is given
as 8.0 pum, this 'species' number and size range exclude
that part of the size range 6.1 - 8.0 um. Cells in this
sanguinea Ag. emend. Fr. Novacek > 6 < 8 pum sheath

orange/red/violet. The size range of this 'species'

. number also includes the relevant size ranges of the

following species: G. itsigsohnii Bornet, G. ralfsiana

J
(Harv.) Kltzing, G. sanguinea Ag. emend. Fr. Novacek.

Geitler (1932) gave the size ranges as - cells: 4.0 -

6.0 pum wide, occasionally up to 8.0 um wide.

11 populations studied:

Ile Picard: W1, W2, w4, wWiOt, wi04, w107, w115, 0600 +

0900

A ' .
Recorded only from Ile Picard. Forming films and sheets

over rock. Often very abundant.

Recorded by Potts (1977) only from Ile Picard, among

' .Scytonema mats,La Gigi.
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012667 Gloeocapsa.sanguinea Ag. emend. Fr. Novégek>t§$ 8 Hpm

sheath orange/red/violet

A) Coldny: mucilagincus, gelatinous, spherical to irregular
in shape. Cells: 6.0 - 8.0 um wide, evenly distributed
within almost colourless to pink mucilage. Sheath:
blood-red, blue-vioclet, to almost black, striated or
non-striated. Spores: 7.5 - 12.0 um wide with rough,
red-brown outer sheath.

As the lower size range of this species ié givén as
3.S‘pm, this 'species' number and size range~éxclude
that part of the cell size range 3.5 - 6.0 um,. Cells
in this size rénge would be coded unéer 012665 G.

' /
quarternaria (Brebisson) KBtzing>2 € 4 um sheath orange/

réd/violet or 012666 G. alpina (Nig.) emend. Brand
>4;$:6 um sheath orange/red/violet. As the upper size
range of this species is given as 9.0 pm this 'species'
»numbér and size.range e#clude that part of the cell

size range 8.1 - 9.0 um. Cells in this size range

|
Qou;d be coded under 012668 G. magma var, simmeri
(Schﬁidle) Nova&ck > 8 pum sheath orange/red/violet.

The size range of this 'species' number also -
ihqludes the relevant size ranges of the fpllowing

species: G. alpina (N&g.) emend. Brand, G. magma (Breb)

emend. Hollerbach, G. ralfsiana (Harv.) Kldtzing, G.

shuttleworthiana Klitzing.

B) Géiﬁler (1932) gave the size range as - cells: 3.5 -

9.0 um. Spores: 8.0 - 12.5 um wide.




r) ) Vs
Cr0

C) 50 populations studied:

D)

E)

Tle picard: wi, w2, W3, w4, W6, W7, Wi04, Wi07, w110,
wil4, Wii6, Wi17, Wi18, 0600 + 0900, 0500 +
0900, 0618 + 0991, 0564 + 1017, 0575 + 0976,
0562 + 0976, 0565 + 1014, 0500 + 1000, 0591 +

0920, 0590 + 0921

A
Ile Malabar: MW1, ME108, 1394 + 1233, 3142 + 1185,

3143 + 1186
Anse Cédres: AC3
Cing Cases: CC13, CC15, 2962 + 0581, 3912 + 0615
Takéméka: T2, 3345 + 0551, T102, T124, 3343 + 0590,
| 3420 + 0640, 3400 + 0600
Grande Terre Céntral: sc101, 2652 + 0378

A
Ile Esprit: 1050 + 0620, 1000 + 0600

Common, widespread and often very abundant. From films,

felts, and filaméntous sheets on rock and dead wood,

occasionally epiphytic on Nostoc and Tolypothrix, from
the aufwuchs of larger plant growths and the plankton.

Occasionally encrusting.

A
Recorded by Potts (1977) only from Ile Picard. Present

améng the surface film of Lyngbya confervoides, over

silt in a tidal depfession, close to the research station.




012668 Gloeocapsa magma (Bréb) Kbtzing var. simmeri (Schmidle)

A)

B)

C)

D)

quagek > 8 um sheath orange/red/violet

Colony: crust~-forming, spherical, in older colonies

irregularly-shaped. Cells: 8.0 - 11.8 um wide,

4spherical, hemispherical, occasionally angular, dark

blue-green to olive-green. Sheath: thick, brownish-red,
occasionally with a rough outer surface. Spores:
12,9 - 15.3 um wide with a firm, rough red-brown outer

sheath.

Geitler (1932) gave the size ranges as - cells: 8.8-—

16.5 um wide. Spores: 10.0 - 17.7 pm wide.
5 populations studied:

A
Ile Picard: Wi04, Wi107, 0600 + 0900
Takaméka: T2

Grande Terre Cantral: SC101

Recorded from terrestrial and pool situations, wide-
spread and occasionally very abundant. From films,
filamentous sheets and algal felts. One of the major

constituents of terrestrial rock communities.
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012703 Gloeothece rupestris (Lyngbye) Bornet

A) Colony: verrucose, gelatinous, yellow to brown.
Cells: 4.1 - 6.5 pum wide; 6.4 - 13,7 um long; ellipsoid
to cylindrical, blue-green to yellow-brown. Sheath:
colourless non-lamellate, later yellow to brown and
distinctly lamellate, Nannocytes present,
As it was felt that this species was well-known and
well-defined it was allocated its own 'species' number,
Potts (1977) allocated this binomial to a 'species’

" number size range.

B) Geitler (1932) gave the size range as - cells:
4,0 - 5.5 um wide; up to 3 times longer than broad.
Sheath: colourless at the perifery of the colony, yellow

‘to brown towards the centre, non-lamellate or lamellate.

C) feﬂ popﬁlations studied:
; fle Picard: Wi, W7, W9, 0600 + 0900, 0591 + 0921
Tle Malabar: 1394 + 1233
cing Cases: CC5, 3841 + 0622

Takamaka: T102, 3367 + 0631

D) Widespread and occasionally abundant. From films over
‘roqk, among the filaments of other algae, among algal
felts and as macroscopic colonies, free-floating and

attached,

’ A
E) Recorded by Potts (1977) from Ile Picard only; present

| " among a community dominated bY Lyngbya confervoides in

a tidal pool,

F) From damp stones and rocks, at the edge of thermal

springS‘(Frémy, 1929)..
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012732 Gloeothece palea (K{'xtzing) Rabenhorst 2 2 £ 4 um

A)

B)

C)

D)

E)

Colény: spherical,later formless, mpcilaginous,

b1ué~§£eeg. Cells: 2.8 - 4.0 pm wide; 6.0 - 7.0 um

long; cylindrical, almost colourless to dark blue-green,
Sheath: colourless’later yellow to brown, non-lamellate.
Nannocftes present. As the upper size ranée for thié
species is given as 4.5 pm, this 'species"' nﬁmber and
sizé-range exclude that part of the size range 4.1 - 4.5 pm,
Cellé in this size‘range_would be coded.under 012733

Gloeothece membranacea (Rabenh,) Bornet,

The siée range of this 'species' number also includes the
relevant size ranges of the following species: Gloeothece

goeppertiéna (Hilse) Forti.

Geitler (1932) gave the size ranges as - cells: 2.5 - 4.5
pm wiée; 1.5 - 3 times longer than broad. Sﬁeath: non-
lamellate.

Three_populations studied:

Tle Picard: W1, 0600 + 0900

Ciﬁq~Cases: cc13

WideS§read but»;are,-recorded on only three occasions.
From films over rock, on dead wood and the plankton.
Recorded by Potts (1977) on only one occasion from

?;e Picard; abundant, the second dominant species with

Aphanothece microscopica over sand at La Gigi,




~NTY

Gloeotrichia ahosei

10um
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012802 Gloeotrichia ghosei R.N. Singh

A)

B)

C)

D)

Colonies: up to 2 cm in diameter, spherical, later
verrucose, dark brown in colour. Filaments: up to

20.0 pm wide at their bases, Trichomes: 9,5 - 10,5 um

wide at their bases tapering to a long hair which was

not seen to protrude outside the colony., Cells:

0.5 - 0.3 times as long as broad; barrel-shaped, slightly
constricted at the cross-walls, Heterocysts} 10,5 - 11,0
uﬁ in diameter, spherical, single, dark blue-green,
Sheath: wide, brown to purple, disfinctly lamellate.
Sbo?és: 15,0 - 20,0 pm wide, 45.0 - 53.um long, oval to

cylindrical; epispore smooth, golden brown in colour,

besikachary (1959) gave the size ranges as - colony:
4 - 5 cm in diameter. Trichome: 9.0 - 11,0 um wide

at their bases. Cells: shorter than broad to quadratic.

‘Heterocysts: 9.9 -'13.2 Mum in diameter, Spores:

13,2 - 16.5 pm wide; 42,0 - 50,0 pum long,

'Fout'populations studied:

cing Cases: CC9, CC13, CC16, CC18

Recorded only from the Cing Cases region of Grande

Terre, Epiphytic on Chara zeylanica.

Not recorded.




012901 Gomphosphaeria aponina Kutzing

A)

B)

C)

D)

F)

Colony: spherical to oval, almost colourless to light
blug-green. Cells: of‘average width 4.2 pm at their
wiqéét poinf; 8,0 - 12,0 um long, heart shaped, light
blue-green, yellowish or olive-green; usually with a

distinct mucilaginous envelope placed at the ends of a

"regularly branched, radiating mucilage stalk,

Desikachary (1959) gave the size range as = cells:

4.0 - 14,0 pm wide; 8,0 - 20.0 um long,

Two populations studied:

N .

Ile Picarxd: W2

Cing Cases: CC15

Recorded only ontwo occasions, in the plankton of two

widely separated pools,

Fronm stagnant water, with other algae in the plankton,

brackish waters, damp rock, damp soil, therma; waters,

(Frémy, 1929).
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012969 Gomphosphaeria gponinahxﬂtzing var multiplex Nygaard

A) Colony: spherical to oval, almost colourless to
light blue-green, Cells: 5.0 - 8,0 wide at their
widest points; light blue-green to yellow-green with
distinct individual sheaths, contents often granular;
towards the centre of the colony it is difficult to
distihguish individual cells. |
This variety has been given a separate 'species'
number -due to it being very different in appearance
to'the type.

B) Geitler (1932) gave>the size range as - cells: 5,0 - 8,0

pum wide; up to 17.0 pm long.

C) One population studied:
Cing Cases: CC15

D) Recorded only once in the pPlankton of a pool in the

Cing Cases region of Grande Terre,
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013107 Hapalosiphon welwitschii W. et G. S. West

A) Colony: loose, formed by spreading filaments intertwined

B)

c)

withinon#living material and other algae, Main filaments:
7.0 - 10,0 um wide; branches: 4.0 - 7,0 pm wide, Cells:
3.8 - 9.8 um wide; 2.5 - 9,0 um long. Heterocysts:

5.0.- 7.0 ym wide; 6,0 - 9,0 um long; almost spherical to
rounded-quadratic. Sheath: colourless, tight-fitting.

Spores: not seen.

Desikachary (1959) gave the size‘range as - filaments:

5.5 -'i.s um wide; branches: 3.5 - 7.5 um wide. Cells:

0.5 - 3 times longer than broad, Heterocysts: 6,0 um wide,
6.0 - 8,0 um long., Spores: 5.0 pm wide; 1 - 2 times

longer ‘than broad,

Rao (1937) described a form - cells: 3.0 = 7.5, rarely up

to 9.0 pLm widé; 4,5 - 15,0 rarely up to 16.8 um long,

Heterbcysts: 4,5 - 7.0 pm wide; 7.5 - 10,0 pm long., Spores:

6.0 = 12,0 pm wide; 5.2 - 12,5 um long,

36 popﬁlations studied:

41e Picard: Wi, W2, W3, W4, WS, W6, W7, W107, Wi12, Wii3,
Wil4, Wi18, W119, 0600 + 0900, 0500 + 0900,
0580 + 0966

%le Malabar: MW103, ME107, ME108

Anse Cédres: AC4, AC101, AC112

%1e Malabar cc2, cc3, cc5, €C9, ccl3, cCl4, CCl6, CC104,
3841 + 0623

Takamaka: T103, T118, T124, T125

Grande Terre Central: SC101




D
.
TN

Py

D) Widespread and often abundant., From terrestrial and
pool situations, encrusting (possibly endolithic),
occasionally recorded growing over and penetrating

dead wood,

F) From slow flowing waters and among other algae (Frémy,

1929).
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013313'quOeothriX'varians Geitler

A)

B)

C)

D)

E)

Colohy: an expanded sheet of horizontal or verticél
filaments, dark blue-green to almost black., Filaments:
3.0 - 5.0 um wide at their bases, Trichomes: rarely
ending in a hair. Cells: 2,8 - 4,8 um wide at the base;

1,9 - 3.1 um long; blue-green, K occasionally orange or

/)
pink. Sheath: tight-fitting, colourless, pink, later
yellow, The size range given for this species is 2,5 -

3.0 um, the Aldabran material occasionally exceeded

thiS'range, though in any one population the whole of

the size range was represented,

Geitler (1932) gave the size range as - filaments:
2.5.- 3.0 um wide at their bases., He suggested that a

hair was only absent in younger material,

41 populations studied: .
%1e Picard: W2, W3, W5, W6, w7, will, w119, w120

?le Malabar: Mwl, MwiO1, MW102,MW103, ME104, ME107, ME111

‘Anse Cédres: AC1, AC2, AC3, AC4, AC101, AC103, AC109, ACli1l}

Ciné cases: cCc3, ccs, cc1o, cc13, cc14, cCle, CC17, ccis,

cc102, c€c104, CC109, CCll12

-Takamaka: T1, T103, T108, Ti124, T125

%le Esprit: 1000 + 0600

Widespread, very common and often the dominant alga

covering submerged rock surfaces, From films and

filamentous sheets over rock surfaces, occasionally found

floating free, often as an abundant epiphyte over

Gongrosira spp.

Recorded by Whitton (1969)
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013601 Hyella caespitosa Bornet et Flahault

A) . Colony: forming dérk'blue-green to brown areas on rock,
initially forming flakes, later globular, gelatinous
'cushions', Cells: 4,0 - 7,0 um wide; at the surface
4.0;— 2.0 pm wide; ué té 40,0 um long in perforating
filaments; .bright greeh, dark blue-green to olive green,
océésionally branched. Sheath: wide, colourless.
Sporangia: 7.0 - 8.0 pum wide; up to 12,0 um long, spores:

2.0 - 3,0 um in diameter.

B) Geitler (1932) gave the size ranges as - cells:

4.0 - 10,0 pm; up to 60.0 um long in berforating filaments,

C) Twelve populations studied:
$1e Picard: W2, 1000 + 0500
%16 Malabar: MWiG3, ME103, 1394 + 1233
Anse Ceédres: AC1, Acz,,Aé1o1, AC103

Takéméka: T1, T3, T102

D) Widespread but rare, occasionally abundant., Endolithic

in‘submergéd rock,
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013602 Hyclla fontana Huber et Jardin

A)

B)

C)

D).

F)

Cglony: forming a film with éenetrating endolithic
filaments, blue-green to almost black., Cells: 5.0 - 10,1
um broad; 5,0 - 33.6 um long; blue~green, end cells

much longer than others., Sporangia:-ls.o - 30,0 um
widé; cells at the surface of the colony often breaking

down to form nannocytes.

Geitler (1932) gave the size range as - cells: 5,0 - 10,0

pm wide; end cells 3 - 4 times longer than broad.

44 populations studied:
£1e Picard: Wi, wé, w3, w4, W5, W6, W7, Wil4, Wils, w118,
W119, W120, W127 |
?1éiﬁa1abar= MW1, MW101, MW102, MW104, ME111
A:n.s.e cédres: ACi, AC3, AC4, AC109, ACi11
¢iﬁq Cases: CC2, cC3, CC5, cc8, cc9, cc13, ccla, cc109,
| 3841 + 0623
Takamaka: T2, T102, T108, T124, T125

Grande Terre Central: SC101, SC102, 2652 + 0378

Widespread, locally common and often very abundant.

Ehdolithic in submerged rock.

From calcareous rock, snail shells, from mountain springs

and streams, cosmopolitan (Frémy, 1929).




013604 Hyella balani. Lehmann

A) Colony: forming circular blue-green, brown to almost

B)

C)

D)

E)

black circular patches over substrate, Filaments:

7.5 - 9,0 um, penetrating filaments short, often

multiseriate near the surface, Cells: average diameter
6.0 um; up to 18.0 pm long at the ends of filaments,
Sheath: colourless. Sporangia: 12,0 - 18,0 um wide;
ellipsoid to spherical,

Le Campion~Alsumard (1969) considered this species to be

a form of Hyella caespitosa.

Geitler (1932) gave the size ranges as - cells:

4,0 - 8.0 pm wide; up to 20,0 um long in end cells of
perforafing filaments. Sporangia: ellipsoid 7.0 - 8.0 pm
wide; 13.0 um long.

Nine‘populations studied:

Anseicédres: AC112

Cing Cases: CC9, CC12, CCl5, CC18, CC104

Takamaka: T3, T103, T108

Recorded only from the eastern end of the atoll, endolithic

in-submerged ahd damp rock,

: A
Recorded by Potts (1977) from Ile Picard, fle Malabar,

. . A .
Grahde Terre, Iles Moustique, ?le Sylvestre; frequent in

the majority of rock samples from the upper intertidal
zone and very abundant at La Gigi beach where a large

expanse of sand flat was coloured green by the presence

of this alga. *
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013801 Johannesbaptistia pellucida (Dickie) Taylor et Drouet

A) Filaﬁents: 3.8 - 10,0 um wide, Cells: 3,6 - 7.5 um wide;
4,0 - 4,8 um long, Shea;h: colourless mucilaginous,
gelatinous.,

The size range given for this species is 3.9 - 5.2 pm,
the Aldabran material occasionally excegded this range,
though in any one population the whole of the size range

was represented.

B) Desikachary (1959) gave the size range as - filaments:
3.0 - 20.0 pum wide. Cells: 3.9 - 5.2 pum wide;

2.6 - 3.9 um long,

C) Two populations studied:
Cinq Cases: CC9
Takamaka: T3

D) Reco?ded froonnly two pools, forming free floating
mucilaginous mats, Frbm bottom.mudAand the aufwuchs of
iarger'plant_growths. Poésibly restricted to brackish

‘situations,.

" E) Recorded by Potts (1977) on only one occasion, from a

mixed community dominated by Hyella balani and .

Schizothrix calcicola over sand flats close to ile

Sylvestre.
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014202 Lyngbya allorgei;Frémy

A)

B)

c)

o)

E)

F)

Filaméhts: 3.2 - 5.5 um; solitary or intertwined to form

a light green filamentous sheet. Cells: 3.0 - 5.0 pm
wide; 4.5 - 7,0 um long almost quadratic to 1.5 times
1onge; than broéd; constricted at the cross-walls, end
cell round, calyptra not known., Sheath: very thin, tight-

fitting,colourless.

Frémy (1929) gave the size range as - cells: 3.5 - 4,0 Um
wide, quadratic tc 1,5 times longer than broad., Dixit
(1936) recorded a form with the size range - cells:

4,6 - 6,4 um wide; 4,6 - 8.3 Um loné.

21 populations studied:

fle Picard: Wi, W2, W4, W5, W7, W9, 0600 + 0900,
0619 + 0990, 0562 + 1035

Tie Malabar: 1394 + 1233

Anée'CEdres: AC3

cing Cases: CC2, CC5, CC9, CC17

Takamaka: T2, T3, T125, 3300 + 0300, 3343 + 0590, 3367 + 0631

Widespread and occasionally abundant. From films over
rock and mud, among filaments of other algae, among algal
felts, from the aufwuchs of larger plant growths, more

rarely among other algae over terrestrial rock.

: : A
Recorded by Potts (1977) from Ile Picard and Grande Terre;
occééional among other algal communities.
From among other algae in stagnant water (Frémy, 1929),
From submerged mud and stones in flowing waters, Bombay

(Dixit, 1936).
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014203 Lyngbya aerigineo-coerulea (Kutz,) Gomont

A)

B)

. C)

D)

F)

‘Filaments: solitary, occasionally intertwining to form

a'spreading dark blue-green colony, Cells: 4.0 - 5.8 um
wide; 1.6 - 4,5 um long; light to dark blue-green, end

cell conical or rounded., Sheath thin and almost colourless,

Geitler (1932) gave the size range as - cells:
4,0 - 6.0 um wide; 1 - 0.5 times as long as broad; end

cell conical, rounded, with a slightly thickened membrane,

13_populations‘studied:

A .

Tle Picard: W5, W6, W1i5, w119, 0562 + 1035
A

Tle Malabar: MWiOl

Anse Ceédres: AC3, AC111

Cing Cases: CZ5, CC9, CC13, CC104

Wwidespread, occasionally abundant. From films over mud
aﬁd'rock, forming filamentous sheets, among algal felts,

the plankton and the aufwuchs of larger plant growths.

From the stagnant water of ponds and pools; ditches and
'6ften on decaying vegetation (Frémy, 1929)., Desikachary
‘(1959) listed many records from stagnant and flowing
waters, in cultures of paddy-field soils, on moist rocks,

soil, and on the barks of trees, in Burma, India and

'Pakistan.




JRS

Ny
£50

014204 Lyngbya confervoides C. Agardh ex Gomont

A) Filaments: soiitary or more often forming a dense sheet
of intertwined filaments, to form a bright light green or
olive green colony., Cells: 10,0 - 19,5 pum wide;

2,0 - 5.3 um longi with many gaé—vacuoles, cross-walls
not constricted, often granular, end cell broadly rounded.
Sheéth: up to 6,5 pm thick; lamellate in oldexr filaments,

occasionally encrusted with calcium carbonate,

B) Geitler (1932) gave the size ranges as - cells: 9.0 - 25,0

pm wide, usually 10,0 - 16,0 pum wide; 2.0 - 4.0 pm long.

c) 25 populations studied:
$1e Picard: w2, W3, W4, W6, W7, Wi04, Wi1l0, Wwi13, Wiis,
wile, wit7, wWi22, 0500 + 0900, 0610 + 1140
cing Cases: c€2, CC3, CC5, €C9, cCl2, CC13, CCl4, CC15,
3841 + 0622
Takamaka: T3
D) Widespread and often abundant, occasionally the dominant
alga within a pool, Forming sheets over mud, rock and on
the surface of pools, from films over mud and rock, algal
felté; the plankton, and in the aﬁfwuchs of larger

plant growths.

A
E) Recorded by Potts (1977) from Ile Picard, Grande Terre,

A, ' .
Tles Moustique; very abundant as sheets over sediment;

widespread inside the lagoon,

F) From tide pools, Hispaniola, ?le de la Tortue (Taylor, 1937);
suffbeaten rocks, Isla de Lobos, Uruguay (Taylor, 1939);

in the lagoon, Onotoa Atoll (Moul, 1957); sediment




crusts, Texas lagoons (Sorenson & Conover, 1959),; on
coral rock, Clipperton Island (Dawson, 1959); crusts

and sediments southwest Gulf Coasts, Texas (Conover, 1962).
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014205 Lyngbya digueti Gomont

A)

B)

C)

D)

E)

. F)

Filaments: 1,8 - 3.0 pm; many intertwining to form an
expanded sheet. Cells: 1.0 - 4.0 pm wide; 2.0 - 4.0 pm
long; blue-green, end-cell rounded. Sheath: thin and

almost colourless.

Geitler (1932) gave the size ranges as - filaments:
2,5 -« 3.0 pm wide, Cells: 2.0 - 3.0 um wide;

1.0 - 3.7 um long; quadratic sometimes shorter than broad,

42 p§pu1ations studied:

e Picard: Wi, w2, w3,'w4, W5, W6, W7, W9, W103, Wi07,
wil0, will, w112, w118, w119, 0600 + 0900,
0564 + 1017, 0575 + 0976, 0590 + 0920

%1e Malabar: MW103, ME103, ME109, 3142 + 1185

Anse cedres: AC3, AC4, AC112

Cing Cases: CC5,. cC9,CC13, CC18, CC101, CC102, 3841 + 0622

Takamaka: T1, T118, T121, 3345 + 0551, 3343 + 0590

Grande Terre: SC101

Very common, widespread and often very abundant, Forming
fiiamentous sheets over rock and mud, from films, algal
felts, the plankton, and the aufwuchs of larger plant

growths,

_ _ A
Recorded by Potts (1977) from Ile Picard, Grande Terre

A 4
and Iles Moustique; widespread and frequent among other

-algal communities.

From stagnant waters and on submerged plants and

‘insects (Frémy, 1929).
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014206 Lyngbya epiphytica Hierénymus

A) Filaments: 1,4 - 2.8 pum wide; solitary or a few
together attached at the.middle or along their whole
length to other algae and larger plants, Cells:

1.4 - 2,0 um wide; shorter than broad to quadratic,
Sheath: thin and almost colourless,
I havg extended the definition to include cells up to

2,8 um wide,

B) Geitler (1932) gave the size range as - filaments: 1,5 =~

2.0 pm wide. Cells: 1.0 - 1.5 um wide; 1.0 - 2.0 pm long.

c) 11 pdpﬁlations stﬁdied:
Tie Picard: wi, w4, W5, W104, W107, W115, 0600 + 0900, i
1000° + 0500, 0591 + 0921
Tie Malabar : MW104 |

Cing Cases: 3841 + 0622

D) Widespread but uncommon, never very abundant, From
te;restrial and aquatic situations, in films over mud
and rock, algal felts, loose colonies, various larger
plant growths and in the plankton attached to Scytonema,

Toiypothrix byssoidea, Tolypothrix distorta and

Oedogonium spp.

. . A
E) Recorded by Potts (1977) from Ile Picard, Grande Terre
A _

and Iles Moustique; widespread and a frequent epiphyte

on Scytonema and Rhizoclonium,

F) From standing waters, an epiphyte on various filamentous

algaé such as: Oedogonium, Cladophora, Tolypothrix and

LGgbza (Frémy, 1929), BHe described its distribution as

lprobably"cosmopolitan.
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014208 Lyngbya kuetzingii Schmidle

A) Filaments: 2,0 - 2.5 um wide; attached at the base.,
Cells: 1.2 - 1,7 um wide; generally shorter than broad,
occasionally quadratic., Sheath: thin and almost

colourless,

B) Geitler (1932) gave the size ranges as - filaments:
2,0 - 3.5 um wide; 30 - 70 um long., Cells: 1,5 - 2.0 um

wide; 0,5 - 0.3 as long as broad.
C) Two:populations studied:
A -5
Ile Picard: W2, W5
D) Recorded only for fle Picard, epiphytic on other algae,
occasionally epizoic.

A
E) Recorded by Potts (1977) only from Ile Picard;

frequent epiphyte on Cladophora,
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014209 Lyngbya limnetica Lemmermann

A)

B)

C)

D)

E)

F)

Filaments: 1.9 - 2.0 pm wide; solitary or a few together
intertwined, Cells: 1.0 - 1,8 um wide; 0,9 - 4.5 um
long; blue-green, end cell round. Sheath: thin and

almost colourless,

Geitler (1932) gave the size ranges as - filaments: 1,0 -

2.0 um wide. Cells: 1.0 - 1,5 um wide; 1,0 - 3.0 pm long.,

22 populations studied:

fle Picard: W1, W4, W6, W7, W9, W107, Wi15, wi27,
0600 + 0900, 0575 + 0976

?ig:Malabar: ME102, ME107

Anse Cédres: AC2, AC112

cing Cases: CC2, €C9, CCl2, CC13

Takamaka: T122, 3345 + 0551

Grande Terre Central:SC101

Widespread, locally common and often abundant, From
films over mud and rock, among the filaments of other
algae, among algal felts, the plankton, free-floating at

the surface of pools and in the aufwuchs of larger plant

growths.,

Recarded by Potts (1977) only on one occasion, present

among a community dominated by Calothrix contarenii,

A
La Gigi, Ile Picard,

Desikachary (1959) listed many records of other authors

from reservoirs, soil cultures, lakes, ponds and tanks

'in Burma, Ceylon, India and Pakistan,
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014210 Lyngbya majuscula Harvey ex Gomont

A)Filaments: intertwined to form an olive-green to brown
expanded sheet, Cells: 20,8 - 36.5 pum wide; 4.0 - 7.3 um
long; blue-green to olive-green, end cell broadly rounded,
calyptra not noted. Sheath: up to 15.0-um thick; almost

cpIourIess to 1light brown, distinctly lamellate in older

filaments,

B)Geitler (1932) gave the size ranges as - cells: 16.0 -

60 um wide; 2,0 - 4.0 um long,

C)Th;ee populations studied:

cing Cases: CC9, cC13, ccl4

D)Recorded only from the Cing Cases area of Grande Terre
from what seemed to be brackish pools, occasionally abundant,
From. bottom mud, later rising to float at the surface,

occasionally over drying mud or among other algae over rock,

E)Recorded by Potts (1977) only from ?le Picard; abundant

améng'other-algal communities; in the plankton in central

parts of the lagoon.

F)Céssidered as an indicator species for the edge of the
sublittoral zone, Raroia Atoll (Newhouse, 1954); lagoon
shorés, Cura?ao (van den Hoek et 3_1_.,1971)° Desikachary
(19591 noted that it was recorded in both freshwater and

marine situations in Burma, Ceylon and India.
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014211 Lyngbya martensiana Meneghini ex Gomont

A) Filaﬁénts: of average width 9.0 pum wide interwoven to
form a mat. Ceils: of average width 8.0 um; average
iength 2.6 Um; generally shorter thaﬁ broad; blue-green,
blue~-grey to almost violet, cross-walls occasionally

granular, end cell round. Sheath: almost colourless to

light-yellow.

B) Geitler (1932) gave the size ranges as - cells: 6.0 - 10.0

pm rarely 13.0 um) wide; 0.5 - 0.25 as long as broad.

C) 11 populations studied:
%1e Picard: 0600 + 0900, 0564 + 1017
%1e Malabar: 3143 + 1185, 3143 + 1186
cing Cases: cC2, CC3, CCS5, CC13

Takamaka: T102, T103, 3345 + 0551

D) Widespread, uncommon but occasionally very abundant.
From terrestrial and aquatic situations, films over mud
and rock, free-floating in pools, on the branches of trees
and 6ver sand. This species was found to be the main alga
forming crusts up to 1 cm thick over sand, La Gigi,
?1e'Picard.

E) Recorded by Potts (1977) from?he Picard and Grande Terre;
f?eqﬁent among algal mat communitiés, never becoming -

abundant.
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014212 Lyngbya nordgardhii Wille

A) Filamépts: 1,3 - 2.0 pm wide; solitary or a few together
attached at the middle or along their whole length,
Cells: 1.5 - 2.0 um wide; 1.2 - 2.0 pm long; cross-walls
constricted end cell rounded. Sheath: thin and almost

colourless,

B) Geitler (1932) gave the size ranges as = cells:

1,5 = 2.0 um wide, 0.8 - 2.0 pm long.

c) Th:eé’populations studied:
A ,
ITle Picard: W1, W2, E107
. A
D) Recorded only from Ile Picard, Epiphytic on Oedogonium
spp., other larger dgal species, Portulaca sp. and often
epizooic on ostracods.
E) Recorded by Potts (1977) only from T1e Picard; present

among other algal communities,




014214 Lyngbya pusilla (Rabenhorst) Hansgirg

A)

B)

C)

D)

E)

Filaments: € 1.0 pm wide attached by their bases,

cross-walls indistinct. Sheath: thin and colourless,

Geitler (1932) gave the size ranges as - filaments:
about 1.0 pm wide; about 74.0 um long. Cells: almost

as long as broad, occasionally longer.

20 populations studied:

A

Tle Picard: W1, W2, W4, WS, W6, W7, wio4, w107, wWii2,
wiis, w127

A

Tle Malabar: MW103, ME102, ME107

Cing Cases: cCc9, CCc102

Takamaka:Tl

Widespread and often very abundant, locally common on

A
Ile¢ Picard. Epiphytic on Plectonema gloeophilum, Plectonema

tomaéinianum, Tolypothrix distorta, Closterium spn., Phacotus

lenticularis, Coelastrum cambricum, Coelastrum microporum,

Nautococcus caudatus, Gongrosira SPP.. Pithophcra oedogonia
and epizooic on ostracods.

A
Recorded by Potts (1977) from Ile Picard and Grande Terre;
frequent among other algal communities.

L4
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014215 Lyngbya rigidula (Kutz.) Hansgirg

A)

B)

C)

D)

Filaments: 1,4 - 22 pm wide, attached by their bases,
Cells: 1,3 - 2.0 um wide; 0.6 - 3.5 um long; blue-green,

end cell rounded, Sheath: thin and almost colourless.

Geitler (1932) gave the size ranges as ~ filaments:
1,5 - 2,0 um wide; (rarely up to 2.5 um wide), Cells:

O.S'— 1.5 times longer than broad.

12 populations studfed:

1 Picard: W1, W2, W4, W5, W6, W7, W104, Wil2
#1c Malabar: MW103, ME102

Anéé cedres: ACI

diné;Cases: cc102

Grande Terre Central: SC101

Widéspread and often very abundant., Epiphytic on

'PlectOnema‘g}Oédphilum, Plectonema tomasinianum,

Oedogonium spp., and Chara zeylanica, also attached

to dead plant and animal material,
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014220 Lyngbya ocreata Gardner

a)

B)

C)

D)

Filaments: of average width 8.0 um; solitary or a

few together. Cells: 6.3 - 7.4 pm wide; 1,5 - 2,0 pm
10#9; blue-green to yellow-green, end cell rounded with
a thickened membrané. Sheath: yellow to brown,
distinctly lamellate, extending beyond the trichome in

the éhape of a trumpet.

Geitler (1932) gave the size ranges as - filaments:

7.0 - 8.5 pum wide. Cells: 5.6 - 7.2 um; 1,0 - 1.4 pm

long o.

One population recorded:

A
Ile Picard: 0600 + 0900

Recorded only once from among a mat of Scytonema over

A
sand,La Gigi, Ile Picard,
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01422 Lyngbya rivulariarum Gomont

A) Filaments: 0.5 - 1,0 um wide; densely intertwined
within the mucilage of other algae. Cells 0,5 - 0.9 im

wide; quadratic to longer than broad; end-cell rounded.

B) Geitler (1932) gave the size ranges as - filaments:

0.75 - 0.8 um wide. Cells: 2.3 - 3.2 pm long.

C) Four populations studied:

A
Ile'Pica;d: w9, 0600 + 0900, 0564 + 1017

Takamaka: T102

') Recorded from within the mucilage of Microcoleus

chthonoplastes in terrestrial and aquatic situations.

F) From the sheaths of Rivulariaceae,Nostocaceae (Frémy, 1929),
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014224 Lyngbya palmarum (Martens) Bruhl et Biswas

A) Filaments: 6.3 - 10.4 pum wide, densely intertwined to
form a mat. Cells: 5.3 - 9.4 pm wide; 4.1 - 13.6 um
long; contents granular, end-cell broadly rounded.

Sheath: almost colourless to light yellow.

B) Desikachary (1959) gave the size ranges as - filaments:
6.0 - 10.0 um wide. Cells: 5.0 - 9.4 um wide; 4.5 -

8.0 um long.
C) Seven populations studied:

A
Ile Picard: W6, W7, 0609 + 0900
Cing Cases: CC2, CCS5

Takamaka: 3345 + 0551

D) widespread, uncommon, occasionally very abundant. From
terrestrial and aquatic situations forming sheets over

sand, rock and the branches of trees.

F) On'palm trees, Calcutta (Desikachary, 1959).
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014631 Merismopedia warmingiana Lagerheim £ 1 pum

A)

B)

c)

D)

E)

Cells: average width 0,9 m; pale blue~green, seldom

many within the colony.

" Potts (1977) attributed the binomial Mersimopedia minima

G.. Beck to this 'species' number size range. In fact

Merismopedia warmingiana is the earlier binomial.

Geitler (1932) gave the size range as - cells:

0.75 - 1.0 um wide; 4 - 16 cells within the colony,

One population studied:

Anse Cedres: AC3
Recorded on only one occasion, from the plankton,

Recorded by Potts (1977) from only one location,

among other algal communities,
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014632 Merismopedia tenuissima Lemmermann >t $§2 pm

A)

B)

C)

D)

E)

Cells: 1.3 - 1.5 um blue-green, a few together in

almost colourless mucilage

Geitler (1932) gave the size range as - cells: 1.3 -

2.0 um wide.

6 populations studied:
. .
Anse (Cedres: AC3
Cing Cases: CC3, CC5, cCl4

Takamaka: T2, T108

Recorded from films and filamentous flocs on rock and

other substrates in pools. Seemingly restricted to

Grande Terre.

Recorded by.Potts (1977) from only one location, the
A ' , A
inland tidal pool, Bassin Lebine Ile Picard, present

amongst other algal communities.
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014633 Merismopedia punctata Meyen > 2 £ 4 um

A)

B)

C)

D)

E)

Cells: 2,0 - 4,0 pm wide, average width 3.5 pm;
2.0 - 2.8 pum long, average length 3,1 pm, light

blue-green,

Geitler (1932) gave the size range as - cells:
2,5 -~ 3,5 um wide, light blue-green,
20 populations studied:

?le Picard: W3

Anse'CEdres: AC2, AC3, AC104

Cing Cases: CC2, CC5, C€C9, cc12, cci3, cci4, cc1s,
| cCc102, €C105

Takamaka: Ti, T2, T103, T121, T124, T125

Recorded only from pool situations, widespread, never
abundantg "From films, filamentousvflocs on rock and
other substrata, aufwuchs of larger plant material and

the plankton,

Recorded by Potts (1977) from only one location on

A
Ile Picard, frequent among other algal communities,
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0146%4 Merismopedia glauca (Ehrenb,) Nageli > 4 £ 6 um

A) Cells: 4,3 ~ 5,0 pm wide; 3.0 - 3,5 pum long, light

blue-green,

B) Geitler (1932) gave the size range as = cells:

3.0 - 6,0 pm wide,

C)} Three populations studied:
A
Ile Picard: W120
‘Cing Cases: CC9

Takamaka: T3

D) Rare and seemingly restricted to what may be termed
the more 'brackish' pools, From films on rock and

other substrata and the aufwuchs of larger plant growtns,

E) Recorded by Potts (1977) from only one location,
present among other algal communities, Bassin Lebine,

A
Ile Picard,
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014707 Microchaete tenera Thuret

A) Colony: a red brown expanded mucilaginous sheet, free-
floating or over substrata. Filaments: average width
7.0 um., Cells: average width 6.0 um; up to twice as
long as broad at the bases; shorter than broad to
quad:ﬁtic at the apices., Heterocysts: average width
5.5 ym; 6,0 - 8,0 um long. Spores: 7.0 - 8.0 Um wide;
10.0 - 15,0 um long; basal or intercalary, in series,
epispore brown, smooth and shiny. Sheath: tight-fitting,

thin and almost colourless.

B) Desikachary (1959) gave the size ranges as - filaments:
6,00 - 8.5 um wide, Cells: 5.0 um wide; at the apices
qﬁ;dratic. ﬁeterocysts: 6.0 Um wide; 6.0 - 8.5 um long;.
spherical or cylindrical. Spores: 6.0 - 7.5 pum wide;

13,0 - 17.0 pm long; cylindrical.

C) Four populations studied:
fle Picard: 0598 + 0910, 0598 + 0911

Cing Cases: CC13, cCl4

D) Widespread butuncommon, where recorded very abundant.
Forming free-floating or attached mucilaginous sheets
in the two pools at Cing Cases, in concrete reservoirs

and the gutters of solar stills, ?le Picard.

F) FProm standing waters, occasionally from marshy ground,
among the filaments of other algae, occasionally on

damp rock, (Frémy, 1929),
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014801 Microcoleus chthonoplastes Thuret

A) Colony: a dark blue-green expanded sheet of intertwined
filaménts, when dry white at the edgés, with a ragged
appeérance when overlying substrate, Filaments: with
closed pointed ends, or open with trichomes protruding,
coméosed of a sheath which is generally diffluent,
surrounding almost colourless mucilage in which many
trichomes are densely packed, Cells: 2.5 - 5.6 um wide,
averaée width 4.0; 6.1 - 10.3 pm long, average length
8,2_ﬁm; aark blue-dreen; constricfed at the cross-walls,

end-cell sharply pointed, conical.

B) Geitler (1932) gave the size ranges as ~ cells:
2.5 - 6.0 pm wide; 3.6 - 10,0 um long; constricted at

tﬁe’cross-walls; end cell pointed, conical,

C) Eight populations studied:
1e Picard: Wi, W9, 0600 + 0900, 0610 + 1140, 0619 + 0991

£le Malabar: 3143 + 1185, 3143 + 1186

. | .

D) Recorded only for fle Picard and Ile Malabar, generally
very abundant. Forming dark blue-green sheets over sand
and damp rock.

E) Recorded by Whitton (1969). Recorded by Potts (1977) ;

very abundant in many areas of the lagoon, typically

fbrming bright green films over sediment and forming

stratiform stromatolites with Schizothrix calcicola at

A .
Iles Moustique, covering areas of several km ,

F) bésikachary (1959) listed many records of other authors
from sea coasts, brick walls, soils, salt water areas, salt

lakes, and with other algae in freshwaters from Burma,

Ceylon, India and Pakistan.
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014902 Microcystis flos-aguae (Wittr.) Kirchner

a) Colohy: subspherical to spherical bright-green.
Cells: 3.0 - 7.0 um in diameter; blue-green, often
heavily gas-vacuolate, evenly distributed within

almost colourless homogeneous mucilage.

B) Geitler (1932) gave the size range as - cells: 3.0 -

7.0 pum in diameter.
C) 13 populations studied:

Anse Cedres: AC3, AC104
Cing Cases: CCl, cCc2, cc3, ccs5, cc8, cc9, cct12, cCc17, cc104

Takamaka: T103, 3300 + 0300

D) Recorded only for the eastern region of Grande Terre.
From:films over rock, dead wood, the plankton and in
the aufwuchs of larger plant growths. Often recorded
aé the major element of the plankton)occasionally
forming dense blooms which caused some pools to appear.

bright green.

E) Recorded by Whitton (1969).







015051 Myxosarcina sp., < 4 um

)

C)

D)

Colony: globular, three-dimensional, pseudoparenchymatous.
Cells: 3.5 - 4.0 um wide, angular, wedge-shaped, cubic
t0‘£ounded. Sheath: in younger cells thin, and almost
colourless, later thicker and yellow to brown.

Populations of Myxosarcina were seen with cells ranging

from 3.2 - 12.0 um, suggesting the presence of only one

species. The material resembled Myxosarcina chroococcoides

A ) .
Geitler. Geitler (1932) gave the size range as - older

cells: 9.0 - 10.0 um including sheath. He does not give

‘a size range for younger cells but states that they were

proportionately smaller.
Seven populations studied:

?le Picard: W!, wio4, Wi07, 0580 + 0966, 0599 + 0901,
0609 + 0900

A

Ile Malabar: MWI1

Grande Terre Central: SC101

Widespread but rare. From films, filamentous sheets and

occasionally in the aufwuchs of larger plant growths.
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015052 Myxosarcina sp., >4 £ 6 um

A) Colony: globular, three-dimensional, pseudoparenchymatous.

c)

D)

Cells: 4.1 - 6.0 um wide, angular wedge-shaped, cubic to
rounded. Sheath: in younger cells thin, and almost colour-
less, later thicker and yellow to brown.

See also 015051 Myxosarcina sp., < 4 um

Seven populations studied:

A

Tle Picard: W1, W104, w107, 0599 + 0901, 0600 + 0900
A _

Ile Malabar: MWl

Grande Terre Central: SC101

Widespread, rare, From films, filamentous sheets and

feits.
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015053 Myxosarcina sp., _>6 S; 8 um

A) Colony: globular, three-dimensional, speudoparenchymatous.

C)

D)

" Cells: 61 - 8.0 um wide, angular, wedge-shaped,cubic to

rounded. Sheath: in younger cells thin and almost colour-

less, later thicker and yellow to brown.

See also 015051 Myxosarcina sp., < 4 um.
Four populations studied:

A : ‘
Ile Picard: W1, 0500 + 0900, 0600 + 0900

Takamaka: T2

From among the filaments of other algae and algal

felts.
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015054 Myxosarcina sp., ~>8 um

A)

c)

Coiony: globular, three-dimensional, pseudoparenchymatous.
Cells: 8.1 - 12.0 pum wide, angular, wedge-shaped, cubic
to rounded. Sheath: in younger cells thin and almost
colourless, later thicker and yellow to brown.

See also 015051 Myxosarcina sp., <4 um.

Four populations studied:

A
Ile Picard: Wi, 0500 + 0900, 0600 + 0900

Takamaka: T2
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015201 Nosgtoc carneum Agardh

A) Coiony up to 2 cm; spherical, later lobed, red-brown
to almost black. Filaments: 3.2 - 4,8 um wide; flesh
colbured to red brown., Cells: 3,1 - 4.8 ium wide;
3,3 - 7.8 um long; barrel-shaped to cylindrical,
Heterocysts: 6.3 - 8.5 ﬁm wide; 8.5 - 10,0 um long.
Sheath: almoétAcolourless, diffluent, inaistinct.
Spores: 5.5 - 7,0 pm wide; 7.5 - 10,5 um long;

ellipsoidal, epispore smooth, formed in chains,

B) Geifler (1932).gave the size ranges as - cells:
3.0 - 4,0 pm wide; almost twice as léng as broad.
Heterocysts: 6.0 pm wide, Spores: 6,0 wide; 8,0 - 10.0
Km .long. |

c) Ten populations stﬁdied:
fle Picard: Wi, W2, W6, Will, W115
%1le Malabar: ME102, ME103 -

Cing Cases: CC13, cc18, CC102

D) Widespread but uncommon, never very abundant, From
.films on rock and wood, among the filaments of other
'élgaé, the plankton and the aufwuchs of larger plant
é:éwths.

F).Freé—floating and on subme:ged rocks in stagnant pools,

Afriéa (Frémy, 1929).
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015202  Nostoc commune Vaucher.

A) Colony: up to many cm2 in area; firm, leathery, initially

B)

C)

D)

‘globular, later irregular, flattened sheets, olive-green,

Yellow to brown, black when dry. Filaments: densely
arranged, less dense in older colonies, Cells:

3.7'; 6.7 um wide, average width 5.1 pm; 2,7 - 9,8 um long,
average length 5.6 um; spherical to bérrel-shaped, blue-
green, yellow-green or olive-green. Heterocysts:

4.4 - 7.3 um wide; 4.8 - 7.3 um long; 6va1 to spherical,

Spores: not noted,

Nostoc commune Vaucher var, flagellifOrme~(Berk.'g£ Curtis)

Bornet EE Flahault occurred in Cocos nucifera groves,

Geitler (1932) gave the size ranges as - cells:
4,5 - 6,0 pm wide; mostly shorter than broad. Heterocysts:
7.0 Um in diameter; spherical. Sheath: only distinct at

the periplery of the colony; thick, yellow to brown.

21 pbpulations studied:
fle”Picard: Wi, W3, W4, Wi17, 0600 + 0900, 0609 + 0900,

0564 + 1017, 0562 + 1035, 1000 + 0500

f1e Malabar: 1394 + 1233, 3142 + 1185

Takéﬁaka: Ti, T2, 3300 + 0300, 3343 +0590, 3367 + 0631,
3420 + 0640, 3400 + 0600

fle Esprit: 1000 + 0600

WideSpread and often very abundant, From platin, where
it often formed thick, dense colonies in depressions,

champignon and sand, where it never formed large colonies.

Not recorded for the Cing Cases region of Grande Terre,
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015203 Nostoc commune Vaucher var. flagelliforme (Berk. et Curtis)

Barnet et Flahault

A) Colohy: 2 - 3 mm wide; 20 cm long, olive-green to b?own,,
bléck when dry. Cells: 4.0 - 6.5 pm wide; 3.0 - 9.5 um
long; barrel-shaped. Heterocysts: 4.5 - 7.5 um iong;
oval to spherical. Sheath: indistinct. Spores: not

noted.

B) Geitler (1932) gave the size ranges as - cells: 4.5 -
6.d um wide; mostly shorter than broad. Heterocysts:
7.0 um in diameter; spherical. Sheath: only distinct

at periphery of the colony: thick, yellow to brown.

C) One population studied:

2le Picard: 0609 + 0900

D) Recorded only for Qle Picard. Forming filamentous

colonies over sand in Cocos nucifera groves. This

species is probably more widespread than the records

suggest as only one Cocos nucifera grove was studied
in detail.

E) Recorded by Whitton (1969).




E)

F)
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. ' A
Recorded by Whitton (1969) from Ile Picard and

Takamaka regions,

From soils, meadows, paths, depressions in rock, the
edges of salt pools; cosmopolitan (Geitler, 1932);

Desikachary (1959) listed many records from moist soils,

rocks and stagnant waters; in Burma, India and Pakistan.
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015207 Nostoc microscopicum Carm. sec. Harvey

A) Colony: only visible with microscope, spherical,
blue—éreen to dlive—gréén. Cells: average width
6.0 pm; average léngth 7.0 pum; barrel-shaped to
almost spherical, blue-green to olive-green.
Heterocysts: 6.5 pm in diameter, sphericai. Spores
nétjndted.

B) Geitler (1932) gave the size ranges as - cells:
5;0 -v8.0 um wide, barrel-shaped, bright blue-green
to olive-green. Heterocysts: 7.0 um wide, almost
spherical. Spores: 6.0 - 7.0 pm wide, 9.0 - 15.0 um
lbngu

c) Six populations studied: |

A
Ile Picard: W1, 0590 + 0920, 0600 + 0900
Cing Cases: CC13

Takamaka: T1, 3420 + 0640

D) Widespread, rare. From films, among the filaments of
other algae, felts and in the aufwuchs of larger plant

grbwths.
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015211 Nostoc punctiforme (Kutz,) Hariot

A)

B)

C)

D)

Colony: only visible with a microscope, rounded to

"elongate, Filaments: densely arranged within colourless

to yellow-brown mucilage such that individual filaments

cannot be distinguished, Cells: 3,5 - 4.2 um wide;

3.0 - 6.0 pm long; barrel-shaped, blue~-green to almost

brown, Heterocysts: 4.6 pm wide; spherical to hemi-
spherical. Sheath: tight-fitting and indistinct,

Spores& not noted.

Geitiér (1932) gave the size ranges as - cells: 3,0 -
4,0 ﬁm wide; spherical to ellipsoid. Heterocysts:

4.6T- 6.5 um wide; spherical, Spores: 5.0 - 6,0 um
wide; 5.0 - 8.0 pm long; spherical to elongate, membrane

almost colourless and smooth,

15 populations studied:

f1e Picard: W1, w2, W4, W5, W6
fle‘Malabar: MW101

Anse_Cédres: AC2, ACI03

cing Cases: CC8, €C9, ccl2, cc13, cc112

Takamaka: 3345 + 0551

Widespread, though never abundant. From films, among
fifaments of other algae, felts, occasionally as a

comﬁonent of the plankton and the aufwuchs of larger

plants.
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015213 Nostoc sphaericum Vaucher

A) Colony: up to 2 cm in diameter; spherical, olive~-green
Ato yellow-green, with a- firm outer skin, Filaments:
densely arranged around the periphery of the colony.
Cells: 4,0 - 6,0 um wide; shorter thaﬁ broad fo quadratic’
barrel-shaped to almost spherical, Heterocysts: 6.0 Um
-long in diameter; spherical. Spores: 5.0 - 7.0 um wide;
6;0'+ 8.0 um long; spherical to elliptical, with a smooth
alﬁost colourless membrane, formed in chains, Sheath
not visible.

B) Géitler (1932) gave the size ranges as - cells: 4,0 - 5.04
uﬁ~wiﬁe. Heterocysts: 6.0 Hm in diameter; spherical,
éporés: 5.0 um wide; 7.0 pm long; oval with a smooth
bfoﬁn sheath, |

c) 3 p§§ulatioﬁs studied:
cih& Cases: CC11

D) Recorded only from the Bassin Flamant area of Grande
Térre. From the bottom of shallow pools, older colonies

free-floating.
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015218 Nostoc piscinale Kitzing

A) Colonies: up to 2 cm; light green, mucilaginous or

B)

c)

D)

F)

diffluent, Filaments: 4.0 Hum widé. Cells: average

width 3.8 pm; quadratic to longer than broad; barrel-
shéped, light blue;green in colour, Heterocysts: average
width 4.5 pm; spheri¢a1 to ellispoid, Sheath: almost
éolourless, loose-fitting, only distinct at pe;iphery.
Spores: 5.5 - 7.5 um wide; oval with smooth almost

colourless membrane, formed in chains,

Geitler (1932) gave the size ranges as - cells:

3.7 -.4,0 pm wide., Heterocysts: 4.5 - 6.0 um wide;

spherical to ellipsoid. Spores: 6.0 - 8.0 pm wide.

Thfee<populations studied:

A

Ile Picard: W6

Ile Malabar: MW102, MW104

Recorded only from the north western areas of the atoll.

Free-floating or attached colonies in pools,

In standing water, initially attached, later free-floating;

Qery"cosmopolitan (Geitler, 1932).
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015504 Oscillatoria amphibia Agardh

A)

B)

C)

D)

F)

Trichomes: 2,0 - 2,8 um wide; single or a few together,
never seen to form a colony. Cells: 2.5 - 5,3 pm long;
not constricted at the cross-walls, end-cell rounded, not

capitate and without calyptra.

Geitler (1932) gave the size ranges as - trichome:
2.0 - 3,5 um wide, Cells: 4.0 - 8.5 um long; not
constricted at the cross-walls, light blue-green, end-

cell. rounded, not capitate, without calyptra,

Five populations studied:

?le'ﬁalabar: MW101

Angélcédres: AC103

Cinq Cases: CC2, CCH9

Ta;kém'éka : T3

Wideééread, never abundaht. From films, filamentous
fiocs, the plankton and the aufwuchs of larger plant

growths.

Iﬁ_standing watefs, from damp soil in greenhouses,
thefﬁal springs and brackish waters; cosmopolitan
(Geitler, 1932); planktonic in freshwater tanks, lakes
;#d‘ponds; in plankton of rivers and salt lakes; on

moist soil and submerged objects (Desikachary, 1959).
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015505 Oacillatoria angusta Koppec -

A) Trichomes: 0,9 - 1.5 Mm wide; single or a few together,
paie blue-green, Cells: 2.8 - 7,5 Hm long; not
constricted at the cross-walls; end-cell round, not

capitate, without calyptra.

B) Geitler (1932) gave the size ranges as - trichomes:
0.8 - 1.2 um wide, Cells: 5.0 - 7.0 pm long; not

constricted at the cross-walls,

C) lé populations studied:
1le Picard: W2, W5, W6, W7, W9, W102, Witl
Anse Cidres: AC3
Ciné éases: cc5, cci4, €C105
D) Wideépread‘but never abundant, From films, filamentous
flocs on rock and other substrata, occasionally the

plankton and the aufwuchs of larger plant growths,
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015506 Oscillatoria animalis Agardh

A)

B)

C)

D)

Trichomes: 3.0 - 5,0 pm wide, average width, 3.8 um;
tapered towards the apex, many intertwined to form an
expanded blue-green to olive-green sheet, Cells:

1.5 --3,1 um long, average length 2.3 pm; not con-

st;icted at the cross-walls, end cell conical, not capitate,

without calyptra,

Geitier (1932) gave the size ranges as - trichomes:

16

3.0 - 4,0 pm wide, Cells: 1.6 - 5.0 pum long, mostly
shorter than broad, up to half as long as broad, seldom

loﬁgef than broad,

28‘populations sthdied:-

Tle Picard: Wi, W2, W5, W6, W7, W9, W107, Wii2, Wi115, W122,
0600 + 0900, 0500 + 0900, 0562 + 1035

?;e Malabar: MW101, ME 102, ME103, ME107

Anse Cddres: AC103

cing Cases: €CC5, cci15, cc18, CC101 :

Takaﬁaka: 3367 + 0631

Grande Terre Central: SC101, SC102

WideSpread and often very abundant, from terrestrial and
aquatic situations. Forming sheets over damp mud rock and

other. substrata, and the surfaces of pools, Also from

the aufwuchs of larger plant growths. Oscillatoria
animalis, and a similar species, O.brevis were found to be

twd'of the first'species to develop after a previously

‘dried-out pool was rewetted, These species were seen to

form dark blue-green to olive-green sheets over the

surface of the damp mud. As the pool filled with water




F)
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these sheets were seen to lift off the mud and float
at the surface.

In stagnant co.d and warm waters, sulphur springs.and
on the walls of greenhouses; cosmopolitan (Geitler, 1932);
in ponds and ditches, paddy fields, road slimes, river

plankton, the barks of trees and on moist soil;

-Ceylon (West and West, 1902).
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015508 Oscillatoria brevis (Katz.) Gomoht

A) Trichomes: 4,2 - 6,8 pm wide, average width, 5,1 um

B)

C)

D)

F)

tapered towards the apex, many interfwined to form a

dark blue;green to olive-green expanded sheet,

Cells: 1,5 - 5,0 um long, average 1ength»2.9 pm; not
constricted at the crqsstalls, occasionally granulate

at cross-walls, end-cell rounded or conical, not capitate,

without calyptra.

Geitier (1932) gave the size ranges as - trichomes:
4,0 -~ 6,5 pum wide, Cells: 1.5 - 3,0 pum long, 0.5 - 0,3
times as long as broad; cross-walls granulate, end-cell

rounded or conical,

12 populations studied:
A ,
Ile Picard: W1, W2, W3, W6, W7, W9, w103, w104, wWill,

Wite, Wi17, w120

v A ,
Recorded only from Ile Picard as widespread and often
abundant, Forming extensive filamentous sheets over mud,

rockvand other substrata. One of the first colonizers

of rewetted pools (see 015506 Oscillatoria animalis).

In stagnant water, brackish water, lake muds, damp
masonry; cosmopolitan (Geitler, 1932); from puddles,
tanks, pools, salt lakes, creeks, in soil cultures,

India (for references see Desikachary, 1959).
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015509 Oscillatoria chalybea (Mertens) Gomont

A) Trichomes: average width 10.3 pm slightly attenuated
towards the apex, single or a few intertwined, rarely
 forming a colony, Cells: average length 4.0 pm;

slightly constricted at the cross-walls, end-cell rounded,

B) Geitler (1932) gave the size ranges as - trichomes:
8.0 - 13,0 Mm wide. Cells: 0,5 - 0.3 as long as broad:
croés-walls occasionally slightly granulate, end-cell

broadly rounded, longish,

C) One population studied:
Takamaka: T102

D) Only recorded ohce, from among a film of algae in a
pooio

F) From a pond, Ceylon (Gomont, 1892)); from a pond,
Malava (Biswas, 1929); in salt lakes, tanks, rainwater,
puddles, drains, rice fields, Calcutta (Biswas, 1926) ;
in standing waters, mud, on stones, sticks, soil,
brackish waters, thermal springs; cosmopolitan

(Geitler, 1932),
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015510 Oscillaﬁofia'éhlorina Kutzing

A)

B)

C)

D)

.F)

Trichomes: 3.4 - 6.0 um wide, average width 4.5 pum;
sihgle.or a few intertwined, rarely forming a colony,
distinctly yeliowégreen in colour, Cells: 3,5 - 8,0 um
long, aVerage length 5.9 Um; not constricted ag the
cross~walls, the latter occasionally indistinct, end-cell

rounded, not capitate, without calyptra.

Geitler (1932) gave the size ranges as - trichomes:
3.5 - 4,0 un wide, occasionally up to 6,0 pum wide,
Cells: 3,7 - 8.0 um 1on§; end~cell occasionally possessing

a hyaline cap.

Eight_populationé studied:
AL '

Ile Picard: W1, W5, W7, Wil1
Cing Cases: CC14

Takamaka: T2, T102, T121

Slightly restricted in distribution buﬁ widespread,
occasionally fairly abundant. From films, and
filamentous flocs over mud, rock and other substrata,

occasionally planktonic,

Planktonic in backwaters, lakes and lagoons, Ceylon
(Crow, 1923 ); from rotting mud, brackish waters,
Europe, North America, Antarctica, Africa (Geitler, 1932);

in a filter tank India (Gupta, 1956),
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A) Trichomes: average width 2.5 um; attenuate towards
the apex, single_or_a few together, . Cells: average
length 5,4 pm; pale blue-green, slightly constricted

at the cross-walls, end-cell conical, pointed,

B) Geitler (1932) gave the size ranges as - trichomes:
2,3 - 2,5 pym wide; attenuating fo a point at the apex,
-Cells: 6,0 - 8,0 Um long, occasionally up to 11,0 um

long; slightly constricted at the cross-walls,

C) One population studied:

Cinq Cases: CC5

D) Recorded only once in a filamentous floc overlying rock.




291

015514 Oscillatoria geminata Meneghini

A) Trichomes: 2.0 - 3.9 um wide, average width 2,6 umy
1i§ht blug-green to yellow-green, sinéle or many inter-
twinéd to form an expanded light blue-green sheet,
Cells: 2.0 - 12,0 um long; distinctly constricted at
the.éfoss-walls, cross-walls thick, end-cell rounded, not

capitate, without calyptra,

B) Geit;er (1932) gave the size rangés as = trichomes:
2.3 - 4.0 um wide. Cells: 2,3 - 16,0 um long; con-
striééed at the cross-walls, cross-walls thick, end-cell
rounded,

C) SéQén popuiatiohs studied:
?le Picard: Wi, Wiii, wil5, w122
Cinq‘Cases: ccio7
Takamaka: T1

Grande Terre Central: SC102

D) Widespread and occasionally abundant, From the surface

of rock mud and other substrata, also in plankton.

F) From peat bogs, greenhouses, thermal springs, brackish

water; very cosmopolitan (Geitler, 1932),
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015517 Oscillatoria limosa Agardh

A) Trichomes: 12,3 - 16,8 Um widej many intertwined to

B)

C)

D)

F)

form a dark blue~green to olive-green expanded mat,
Cells: 2.0 - 4,3 um lbng, not constricted at the
cioss—walls, cross-walls occasionally grgnulate, cells
ofteﬁ heavily gas-vacuolate, end-cell broadly rounded,
occaéionally possessing a slightly thickened membrane.
Geitler (1932) gave the size ranges as - trichomes:
11,0 - 22,0 um wide, mostly 13,0 - 16.0 um wide,

Cells: 2.0 - 5.0 pm long.

Seven populations studied:
A : ‘
Ile Picard: W4, W7, W9, w122, 0619 + 0991

Takamaka: T3, T103

A
Recorded only from Ile Picard and the Takamaka region

‘of Grande Terre, oécasionally very abundant, Forming

large sheets over damp mﬁd.

Ffom.standing or slow-flowing waters, attached or free-
swimming, also from salt waters;.cosmopolitan (Geitler,
1932); Desikachary (1959) listed many records from
séahéing fresh and salt waters in Burma, Ceylon, India

and.Malaya,
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015520 Oscillatoria princeps Vaucher

A) Trichomes: 32,5 - 42,0 um wide; abruétly attentuate
towards the apex, single or a few together in a common
homogeneous, almost colourless mucilage, Cells: 4,5 =
8.3 um long, not constricted at the cross-walls, cross-
wallé occasionally granulate, end-cell rounded,

occasionally capitate,

B) Geitler (1932) gave the size ranges as - trichomes:

16.04->60“0 Mm wide, Cells: 3,5 - 7.0 um long.

C) Four populations studied:

cing Cases: CCl2, cCl3, ccl4, cCi5

D) Recorded only from the Cing Cases region of Grande Terre,

usually in the aufwuchs of Chara zeylanica, occasionally

free-floating.

F) Froh'standing and flowing waters, beach mud, attached
or free-swimming, from thermal springs; cosmopolitan
(Géitler, 1932); Desikachary (1959) listed many records

from Burma, Ceylon and Pakistan,
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A) Trichomes: average width 13,4 pm; attenuate towards

‘B)

C)

D)

E)

the apex, intertwined to form a light blue-green,
gelatinous sheet., Cells: average length 2,5 um; not

constricted at the cross-walls, end cell rounded, capitate,

Geitler (1932) gave the size ranges as - trichomes:
12,0 - 15,0 um wide, distinctly attenuate, occasionally
hooked or spiralled., Cells: 2,0 - 4,0 um long, end-cell

rounded, capitate,

One ‘population studied:

Takamaka: T1

Recorded only once, large gelatinous colonies floating

at the surface of a pool,

In'sténding water, over mud, among Oscillatoria princeps,

therhal‘springs; Eﬁrope, North America, Antilles, Africa
(Geitler, 1932); Desikachary (1959) listed a number of
records from standing waters, drains, moist soil in

Burma, Ceylon and India,
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015523 Oscillatoria pseudogeminata Schmidle

a)-

B)

C)

D)

Tr;chomes: 1,2 - 2,6 um wide, average width 1.8 um;'
generally single or a few together. Cells: 1.5 - 3.5 Mm
long,-average length 2.2 pm; not constricted at the
cross-walls, cross walls very thick, end-cell rounded,

not capitate, without calyptra.

Geitler (1932) gave the size ranges as - trichomes:

1.3 - 2,2 um wide, Cells: 2,6 pum long; quadratic,

longer or shorter than broad.

41 populations studied:
Tle Picard: W1, W2, W3, W4, W5, W6, W7, W103, wi04, wWiil,

wil4, wile, wWile, Wi17, W120

?le Malabar: MWiO1l, ME102, ME103

Anse Cedres' AC2, AC3, AC103, AC104, AC109, AC111, ACi12
Clnq Cases: cc3, ccs5, CC9 cci2, cc13, cc17, cciot, CC102
Takamaka: T1, T2, T108, T122, T124

Grande Terre: SC101

Widespread and common in pool situations., From films,

- filamentous flocs, as small floating colonies, the

plankton, in the aufwuchs of larger plant growths,
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615530 Oscillatoria subtilissima Kitzing

A) Trichomes: 0,8 - 1.3 um wide; single or a few
intertwined, yellow-green to light blue-green,
Cells: 1,0 - 3.9 um long; not constricted at the

cross-walls, cross-walls indistinct.

'B) Geitler (1932) gave the size ranges as - trichomes:

1,0 - 1,5 um wide; cross-walls indistinct.

C) Four populations studied:
A .
Ile3Picard: W6, wWiis
cing Cases: CC9
Takamaka: T1
D) Widespread but rare, From films, felts and the

aufwuchs of larger plant growths,

F) Planktonic in brackish water, freshwater ponds and
lékes; Ceylon (Crow, 1923 ); in filter beds, slimy patches on

roadways; India (Bruhl and Biswas, 1922 ).
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015585'Oscillatoria'tenuis Agardh

A)

B)

C)

D)

F)

Trichomes: 3,9 - 10,5 pum wide, average width 6.9 pm;
many.intertwined to form a thin expanded sheet which
is'ofpen raéged at the edges, Cells: 2,3 - 5,0 um |
long, average length 3,7 um; slightly‘constricted at
the cfoss-Walls, end-cell rounded, transparent,

ocdasionally very pointed,

Géitler (1932) gave the size ranges as - trichomes:

4,0 ~.10.0 pum wide; bent back at the apex, Cells:

2.5 ; 5.0 pm long, up to 0,3 as lohg as broad; slightly
conﬁﬁ:icted at the cross-walls, grahulate at the cross-
walié} end-cell hemispherical with slightly thickened

outer membrane,

11 populations studied:

A |

Ile Picard: W1, W4, W1l12

cing Cases: CC5, CC9, CC14, CC15, CC105

Takamaka: Ti, T2, T102

widéspread and occasionélly abundant. From films,
fiiémentous flocs, floating at the surface of pools,
oVéfﬂiock, mud and other substrata, _This specles was
onetqf the first algae to appear when previously dry

pools were rewetted,

Désikachary (1959) listed many records from freshwater
ponds, ténks, shallow pools, rainwater puddles, springs,
rivers, salt lakes, moist soils and the barks of trees in

Burﬁa, Ceylon, India and Pakistan,
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015586 Oscillatoria acuta Bruhl et Biswas

A)

B)

F)

D)

F)

Trichomes: average width 4.9 um; slightly attenuate
towards the apex, single or a few together, Cells:

3.4 - 4,0 um long; not constricted at the cross-walls,

"end ¢e11 conical, not capitate, without calyptra,.

Geitler (1932) gave the size ranges as - trichomes:
4.0 - 6,0 pum wide; singles or in bundles, Cells:
3.0 - 4,0 um long; not constricted at the cross-walls,

end;cell sharply pointed, not capitate, without calyptra.

Five populations studied:
Cing Cases: CC9, €CCl14, CCi5

Takamaka: T2, T102

Recorded from only two regions, never abundant,

From damp mud and the aufwuchs of larger plant growths.

From the bark of trees (Ficus, Terminalia and others);
Calcutta (Bruhl and Biswas, 1922); from mud slimes,
attached to blades of grass and in rainwater pools,

India (Biswas, 1935).
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015587 Oscillatoria acuminata Gomont

a)

B)

C)

D)

F).

Trichomes: average width 4.5 um; briefly tapering
towards the apex., Cells: average length 6.5 um; not
constricted at the cross~-walls, end-cell conical,

sharply pointed, not capitate, without calyptra.

Geitler (1932) gave the size ranges as - trichomes:

3.0 - 5,0 pm wide., Cells: 5.5 - 8,0 pum wide;

quadratic to longer than broad, cross-walls occasionally’
granulate.

One population studied:

Cing Cases: CC5
Recorded only once, among other algae over damp mud.

In thermal springs, cold waters; Europe, Ceylon,

Africa (Geitler, 1932).
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015588'OSCiIlatoria'acutissimabKuff

A) Trichomes: average width 1,7 Hm; slightly attenuate
towards the aéex, blue~green, single or a few together,
Cells: average length 3,9 um; slightly constricted at
the'cross-walls, end-cell conical, not capitate,

without calyptra,

B) Geitler (1932) gave the size ranges as - trichomes:
1.5 = 2,0 um wide; slightly attenuate towards the
apex, recurved, Cells: 3,0 - 7,0 um long; slightly

cqnstrictéd at the cross-walls,

C) One population studied:

Takamaka: T102

D) Recorded only once from a film of algae on the surface

of the bottom mud of a pool,
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015589 Oscillatoria amphigranulata Woronich

A) Trichomes: 1,6 ~ 2,0 um wide; light blue-green,
single or a few together, Cells: 1.5 - 5,0 um long;
distinctly constricted at the cross-walls, end-cell

round, not capitate, without calyptra,

B) Geitler (1932) gave the size ranges as - trichomes:
1.5 - 2,0 pm wide., Cells: 2,5 - 5,0 um long, up to
twice as long as broad; distinctly constricted at the
croéé-walls, cross-walls possessing two gas-vacuoles,

end—éell rounded, not capitate, without calyptra,

C) Six populations studied:
A
Ile Picard: W2, W6

Cing Cases: CC2, CC3, CC18, CC104

D) Recorded from only two areas of the atoll, From films,
filamentous flocs, and felts, over rock, mud and other

substrata.

F) With Oscillatoria limosa, Oscillatoria chalybea and

purple bacteria in mud, in small lakes in Holland
(Geitler, 1932); planktonic in rivers in India

(Desikachary, 1959).
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015590 Oscillatoria guttalata Qan Goor

A) Trichomes: average width 4,0 Um; single or a few 
‘togéther. Cells: average length 5,5 uUm; not con-
stricted at the cross-walls, occasionally granulate
at the cross-walls, end-cell roundéd; not capitate,

without calyptra,

B) Geitler (1932) gave the size ranges as - trichomes:
2,0 - 4,5 um wide, mostly 3.0 - 4,0 .um wide, Cells:
395 - 8,0 um; quadratic or up to twice as long as
broéd, mostiy 6.0 pm long; cross-walls indistinct,

gas-vacuoles present,

C) One population studied:

Takamaka: T102

D) Recorded only once from the surface of the bottom mud

of a pool.

F) With Oscillatoria chlorina;‘Oscillatoria‘limOSa and

purple bacteria over beach mud, free-swimming in a

lake in Holland (Geitler, 1932),
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015591 Oscillatoria jasorvensis Vouk

A) Trichomes: average width 2.7 um; single or a few
together. Cells: average length 2.5 um; not con-
stricted at the cross-walls, end-cell rounded, not

capitate, without calyptra.

B) Geitler (1932) gave the size ranges as - trichomes:

2.5 - 3,0 um wide. Cells: quadratic.
C) Two populations studied:

A
Ile Picard: W5

Cing Cases: CC14

D) Recorded only on two occasions from two widely

separated pools. From floating clumps of Oscillatoria

tenuis and in the plankton.



Oscillatoria koetlitzi
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015592 Oscillatoria koetlitzi F. E. Fritsch

A)

B)

C)

D)

Trichomes: 7.5 - 8,1 um wide, Cells: 4,0 - 5,0 um long;
not constricted at the cross-walls, occasionally
granuiate at the cross-walls, end-cell rounded, more

often swollen, clearly capitate, without calyptra.

Geitler (1932) gave the size ranges as - trichomes:
7.0 - 9.0 pm wide. Cells: 3,0 - 4,5 um long, 0.3 to 0.5
as long as broad; disc-shaped, cross-walls rarely con-

stricted, granulate, end-cell % swollen, often colourless,

o

Thréelpopulations studied:
cing Cases: CCl4, CC18

Takamakaﬁ T1

Recorded only on three occasions, From film overlying

bottom mud of pools and in the aufwuchs of Chara zeylanica,
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015593 Oscillatoria lacustris (Kleb,) Geitler

- A) Trichomes: 6.0 - 7.2 um widej; attenuate towards the

B)

c)

D)

'apex,,singlé or many intertwined t6 form a thin, dark-

blue-green, expanded sheet, Cells: 3.5 - 8.5 um long,
end~cell up to 14,5 um long; slightly constricted at
the cross-walls, barrel-shaped, cylindrical, not

capitate, without calyptra.

Geit;er (1932) gave the size ranges as - trichomes:

5.0 =. 7.0 um wide; slightly attenuate towards the apex,
many:inteffwined in free~swimming bundles. Cells:

3.0 - 7.0 um long, gas vacuolate, end-cell up to

12.0 nm long, almost cylindricai.

Desikachary (1959) included this alga under Trichodesmium,

Geitler (1932) and Starmach (1966) included this alga under

Oécillatoria.

Four populations studied:
Cing Cases: CC5, CCl4, CCl15

Grande Terre Central: SC102

Recorded from only two regions of Grande Terre, Forming

expanded sheets over damp mud, free-floating sheets and

in the aufwuchs of larger plant growths.,
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015596 Oscillatoria obscura Bruhl et Biswas

A) Trichomes: average width 4,0 Um, light blue-green,
Cells: average width 1.5 pm; not constricted at the

cross-walls, gas vacuolate,

B) Geiﬁler (1932) gave the size ranges as - trichomes:
4;0 pm wide; blue-green. Cells: up to 0.2 times as
long as broad, not constricted at the cross-walls,
Desikachary (1959) gave the size ranges as - 3.3 - 4,8 um

wide, Cells: 1.0 - 1.6 pm long.

C) One population studied:

Cinq Cases: CC9

D) Recorded only on one occasion, free-floating in a pool,
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015597 Oscillatoria okeni Agardh.

A) Trichomes: single or é'few together. Cells: average
width 6.0 um; average length 2.8 um, blue-green, end-

‘cell rounded, without calyptra..

B) Geitler (1932) gave the size range as - cells: 5.5 -
9.0 um wide; 2.7 - 4.5 pum long, up to 8.0 um long at

the ends; end-cell rounded or slightly pointed.
C) One population studied:
Cing Cases: CC13

D) Recorded on only one occasion from among the filaments

of other algae over rock.
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015598 Oscillatoria tambi Woronich

A)

B)

C)

D)

Trichomes: average width 3.4 um; light blue-green,
single or a few together, Cells: average length

3.2 um; slightly constricted at the cross-walls, .

end-cell rounded, not capitate, without calyptra.

Geitler (1932) gave the size ranges as - trichomes:
3.2 - 3,5 um wide. Cells: quadratic; occasionally
slightly constricted at the cross-walls, end-cell

rounded, not capitate, without calyptra,

Three populations studied:

A '
Ile Picard: W1, W3, Wi112

A
Recorded only for Ile Picard, Free-floating or in

fiiﬁs over mud,




015704 Phormidium foveolarum Gomont

A)

B)

C)

D)

F)

Filaments: average width 1.5 um; many intertwined to
form.a mucilaginous, membranous sheet, Cells: average
width 1.5 um, average length 1.0 pm; constricted at
thé.cross-walls, end-cell rounded, without calyptra.

Sheath: thin, almost colourless, diffluent. Includes

also Phormidium africanum Lemmermann.

Geitler (1932) gave the size ranges as - trichomes:
average width 1.5 pm, Cells: 0,8 - 2,0 pm wide; shorter
thén'broad to quadratic; constricted at the cross-walls,
end-cell rounded, without calyptra. Sheath: thin, smooth,

almost colourless, diffluent.,

13 populations studied:
Ile Picard: Wi, W2, W5, we, W7, Wio7, wi15, 0609 + 0900,
0599 + 0901

A- .
Ile Malabar: MW103

Cing Cases: CcC5

Grande Terre Central: SC101

Récbrded from terrestrial and pool situations, widespread
and occasionally ‘abundant, especially on Ile Picard,

From films over rock, forming fllamentous sheets over
rpck and other substrata, among other algal felts,

oécasionally free-floating.

From damp soil, damp calcareous rock, stagnant waters
(Gomont, 1892); Desikachary (1959) listed many records

from, moist soils, paddy and wheatfield soils, and rocks

'in a shallow stream in India.
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015705 Phormidium hendersonii Lemmermann

a)

. B)

C)

D)

Filaments: aQerage width 1,6 um; many intertwined to
forﬁ an expanded sheet, Cells: average width 1.6 um;
avefage length 8.8 pm; cross-walls; not constricted,
wide;'very distinct, end-cell rounded, without calyptra.

Shgath: thin, diffluent, almost colourless,

Geitler (1932) gave the size ranges as - trichomes:

1.5 = 1.8 pm wide, 3.0 - 9,0 um long, 2 - 6 times

' 1ongef than broad; not constricted at the cross-walls,

end-cell rounded, without calyptra, Sheath: thin,

indistinct, diffluent, almost colourless,

18 populations studied:

Tie Picard: W1, W9, W119, 0600 + 0900
?1e Malabar: MW101, MW104, ME103, ME111
Anse.Csdres: AC1, AC112

Cinq'Céses: CC5, CC18,C9102, CcC104
Takamaka: T102 |

Grande Terre Central: SC101, SC102

Recorded from terrestrial and aquatic habitats, widespread

and occasionally fairly abundant. From algal films over
rock ‘and other substrata, forming filamentous sheets,

among algal felts,
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015707 Phormidium jenkelianum Schmidle

A) Trichomes: average width, 2.2 um; many intertwined
»to form a mucilaginous thallus, Cells: aVeragé length
0.9 un, distinctly constricted at the cross-walls,

end-cell rounded, without calyptra. Sheath not seen.

B) Geitler (1932).ga§e the size fanges as--_trichomes:
2.0'-'2.6 Um wide, Cells: 0.6 -~ 1.3 um wide; 0.3 -~ 0.5
as‘long as broad; cross-wélls disﬁinctiy éonstricted,
end-cell, tfuncated, rounded, without calyptra, |

Sheath: delicate,

C) 27 populations studied:
Tle Picard: Wi, W3, W4, W5, W9, Wi07, Wwi13, wiise,
| Wit7, W119, 0600 + 0900
?le“Malabar: MEiOS
Anse Cédres: AC101, AC103, AC104, AC112
Cinq'Cases:'CCZ,CCS, ccg, cct3, cc101, cci1o02
Takamaka: T108, T122, 3420 + 0640, 3400 + 0600

Grande Terre/Central: SCi101

D)_Oné of the commonest and most widespread species on
the'atoll,{ofteh very abundant., From terrestrial and
pool situations from films, filamentous flocs, algal
felts, the aufwuchs of larger plant growths, occasionally
frée—floating, also forming an association with Nostoc sp.

overlying platin near Bassin Cabri, Tle Picard,




a)

B)

D)

E)
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Trichomes: average width 1,7 pm, Cells: average length

'2.8'um; cross walls not constricted, wide, end-cell

rounded, without calyptra. Sheath: thin, diffluent.

Geitler (1932) gave the size ranges as - trichomes:
1;5 - 2.0 um wide. Cells: up to twice as long as
broad; + constricted at the cross-walls, end-cell

rounded. Sheath very thin,

23 populations studied:
Tle Picard: Wi, W4, W5, W6, W7, Wi04, Wi15, Wi17,
0600 + 0900, 0500 + 0900

éle'Malabari MW101, MW104

. cinq Cases: C€C2, cC5, cC8, cci8, €C102

Takamaka: T1, T2, T125;, 3345 + 0551

Widespread, common and occasionally fairly abundant.

From the mucilage of other algae, Anabaena sp,.,

' Aphénoéagsa spp.,AAphaﬁdthece.spp., Calothrix sp..

Gloeocapsa sp., Gloeothece sp.

Recorded by Whitton (1969).
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015713'Phormid1um‘rubroterricola Gardner

A)

B)

C)

D)

Trichomes: average width 2.0 um; many together

forming mucilaginous sheets. Cells: average length

1.8 pm, not cdnstricted at the cfoss—wails, end-cell
rounded or conical, without calyptra. Sheath: indistinct,

thin, diffluent,

Geitler (1932) gave the size ranges as - trichomes:
2.2‘- 2,4 pm wide, Cells: quadratic, shorter or longer
than broad; end-cell bluntly-conical, Sheath: distinct,
fiimu' |

Thoﬁgh the Aldabran matefial in most respects was very
similér to that described in Geitler (1932)it differed
in'that the sheath was not distinct and tended to be
diffiuent;'

Four populations studied:

$1e Picard: W4, Wiis

£1e Malabar: 3143 + 1186

Anse Cedres: AC112

Widespread but rare., From terrestrial and pool

situations, among algal felts, occasionally encrusting,




015769 Phormidium bohneri Schmidle

A) Filaments: average width 1,9 um; many intertwined to

B)

C)

D)

F)

form an expanded sheet or occasionally a colonial ball.
Cells: average width 1.8‘um; average length 1,0 um;
not constricted at the cross-walls, end-céll rounded,

without calyptra., Sheath: indistinct, diffluent,

Geitler (1932) gave the size ranges as - trichomes:
1,7 - 2,0 um wide. Cells: quadratic to longer than

broad; end-cell rounded, without calyptra, sheath %

diffluent.

23 populations studied:

A . R
- Ile Picard: W4, W5, W6, W7, Wi07, w110, w113, 0564 + 1017,

0500 + 0900
21e Malabar: MW, MW103, ME101, ME102

Anse Cédres: fAcl, AC103, AC111

. Ccing Cases: CC9, CC14, cC15, cC102, 3912 + 0615

Takamaka: 3420 +0640

Grande Terre Central: SC101

Recorded from terrestrial and pool situaticns, widespread
and occasionally abundant. From films, filamentous sheets
and felts,

From damp soil; India, Cameroons (Schmidle, 1901);

moist soil, submerged objects; Rangoon, Burma (Ghose, '

1927a, 1927b),
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015770 Phormidium corium Gomont

A) Filaments: 3,4 ~- 4.5 pum wide; grey-blue to blue-green,
.-manf intertwined to forﬁ_a thick mat, Cells: average
width 3,5 um; average length 5,7 Um; not constricted
at.the cross~-walls, end-cell rounded, without calyptra,

Sheath: thick, almost colourless, often extending
beyond the apex of the trichome, many empty sheaths

form matrix of the colony.

B) Geifler (1932) gave the size ranges as = trichomes:
3.0 ; 4.5 ﬂm; briefly attenuate towérds the apex,
Cellé: 3.4 - 8.0 long, quadratic up to twice as long
as b;oad; not constricted at the cross-walls, end-cell
truhcate-conical, without calytpra., Sheath: thin,

often mucilaginous,

C) Six populationsAstudied:
A | :
Ile Picard: W4, 0600 + 0900, 0591 + 0921

Cing Cases: CC9

Takamaka: 3343 + 0590, 3400 + 0600

D) Recorded from terrestrial and pool situations, From
algél felts, aufwuchs of larger plant growths, bark of
treés, especially well-developed on the undersides of

branches of Calophyllum‘trees in Takamaka grove.

F) In stagnant and flowing waters, bases of tree trunks,
damp masonry, edges of thermal springs (Geitler, 1932);
Desikéchary (1959) listed many records from, moist soils,

walls, paddy-fields and estuarine areas in India.




015771 Phormidium molle Gomont

A) Filaments: average.width 3.4 um, many intertwined to
form a mucilaginous expanded sheet. Ceils: average
widfh 3.2 pm; average length 5.0 um; distinctly
constricted at the cross-walls, end-cell rounded,

without calyptra. Sheath: indistinct, diffluent.

B) Geitlér (1932) gave the size ranges as - trichomes:
2.7 - 3.3 um wide., Cells: 3.0 - 8.0 um long, gquadratic,
shorter or longer thén b;oad; distinctly constricted
ét fhe cross-walls, end-cel; rounded, without calyptra.

,Sheath: almost colourless, * diffluent, delicate.

C) Nine bopulations studied:
A . . i .
Ile Picard: -W1l, W5, W6
Cing Cases: CC3, CC9, CC102, CC104

Takamaka: T1, 3343 + 0590

D) Redcrded in terrestrial and pool situations. From films,
filamentous sheets, algal felts, floating at the surface

of péols, the aufwuchs of larger plant growths,

L A A
E) Recorded by Potts (1977) from Ile Picard, 1le Malabar,
and Grande Terre; very abundant at Passe Houareau,

fdrming bright green films over the surface of silt in

tidal depressions.
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015772 Phormidium usterii Gomont

A) Filaments: 3.0 - 3.8 um wide; many intertwined to
form a mucilaginous or membranous expanded sheet.
Cells: 2.3 - 3.8 um wide; 2.5 - 3.5 um long; con-
stricted at the cross-walls, end-cell rounded,

without,calyptra. Sheath: thin, indistinct, diffluent.

B) Geitler (1932) gave the size ranges as - trichomes:
3.0 - 4.0 um wide. Cells: shorter than broad; con-
stricted at the cross-walls, end-cell rounded. Sheath:

thin and tight-fitting or thick and diffluent.
C) Thréelpopulations studied:’

Ile Picard: Wil

Takamaka: T102, 3343 + 0590

D) Recorded only from two widely separated areas. From

films, filamentous sheets and algal felts.




015773 Phormidium fragile Gomont

A) Filaments: 1,4 - 2.8 Hm wide; attenuate towards the
ééex, many intertwined to form an expanded, mucilaginous
sheet, Cells: 1.3 - 2.un wide; distinctly constricted
at.the cross-walls, end-cell rounded or conical, without
calthra. Sheath: indistinct, almost colourless,

diffluent.

B) Geitler (1932) gave theAsize ranges as - trichomes:
1,2 -.300 Um wide; attenuate towards the apex, Cells:
1.2>-A3.0 KMm long; distinctly constricted at the cross-
wallé, end-cell conical, without calyptra, sheath

diffluent,

C) 43‘popu1ations stﬁdied:
fle.Picard: Wi, WZ, W3, w4, W6, W7, w107, W110, w113,
| Wild, W115, W122, 0564 + 1017, 0600 + 0900

fle ﬁalabaf: MW101, ME104, ME107, 1394 + 1233

Anse Cédres: AC1, AC103 -

Cinq'Cases: cc3, ccs5, ccs, cc12, ccie, CC17, ccisg, cc1o02,
cc104, cc107, ccio09

Takamaka:le, T2, T102, T122, 3367 + 0631, 3343 + 0590,
3300 + 0300, 3420 + 0640, 3400 + 0600

Grande Terre Central: 2652 + 0378

Tle Esprit: 1050 + 0620

D) Recorded from terrestrial and pool situations, widespread,
very common and often abundant, From films, filamentous
sheets, algal felts, floating at the surface of pools,

and in the aufwuchs of larger plant growths,
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015802 Plectonema boryanum Gomont

A) Filaments: 1,5 - 2,5 pm, Cells: 1,3 - 2,3 wide;
1.0 - 2,3 um long, longer towards the apex of branches;
distinctly constricted at the cross-walls, end-cell
rounded. Sheath: thin, almost colourless, Branches:

single and double.

B) Geitler (1932) gave the size ranges as - trichomes:
1,3 = 2.0 um wide. Cells: quadratic or shorter than
broad; distinctly constricted at the cross~walls, Sheath:

thin, almost colourless,

C) 11 populations studied:
Tle Picard: Wi, W4, W9, W110, W119
f1e Malabar: ME107, 1394 + 1233
Anse ‘Cédres: ACI
Cing Cases: CC12,CC112

2le Esprit: 1000 + 0600

D) Recorded from terrestrial and aquatic situations, wide-
spféad but rare, occasionally abundant, From films,
filamentous sheets, algal felts, over mud, rock and other

substrata, the aufwuchs of larger plant growths, the plankton
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015806 Plectonema gloeophilum Borzi

A) Filaments: 2.0 - 2.4 um wide; many intertwined to

B)

C)

D)

form pink spherical colonies or expanded sheets. Cells:
1.9 = 2.3 pnm wide;.0.8 - 2,0 um long; occasionally
slightly constricted at the cross-walls, end--cell
rounaedU Sheath: thin, almost colourless, often heavily

calcified, Branches: single, rare.

Geitlexr (1932) gave the size ranges as - cells:
2.0 - 2,5 um wide; quadratic or shorter than broad,

Sheath: tight-fitting, almost colourless. Branches:

mostly single.

35 populations studied:
A .
Ile Picard: W1, W3, W4, W7, W9, wWi03, wWio4, wi12, wilil3,

wild4, w119, wi22, wt27, 0500 + 0900

Tle Malabar: MWi, MW101l, MW104, ME102

Anse Cédres: AC103, AC109

cing Cases: ccl, ccs, cci2, cc13, ccil4, ccis, ccie, cc17,
| ccig, cc102, cC104

Takamaka: Ti, T118, T122

Widespread, common and often abundant, From films,
filamentous sheets, algal felts, over silt, mud, soil and
rbqk} the aufwuchs of larger plant growths, the plankton.
Thi; species often formed the major algal const;tuent in
poolé, éspecially those which dried out quickly, It
initially formed sheets over bottom mud, tﬁese»eventually

lifted off forming globular pink colonies floating at the

surface.
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015807 Plectonema gracillimum (Zopf.) Hansgirg

A) Filaments: average width 2,9; many intertwined to
| form‘é thin mucilaginoué or membranous expanded sheet,
Cells: average width 2,7 um; average length 3.8'um}
slightly constricted at the cross-walls, end-cells
Arounded. Sheath: thin, almost colourless, Branches:

single and double, numerous,

B) Geitler (1932) gave the size ranges as - filaments:
2;0 - 4,0 um wide, Cells: 1 - 3 times longer than broad.
Sheath: thin, almost colourless. Branches: single and

dogble.

C) Seven popuiatiéns studied:
?iélﬁicard: wl, 0500 + 0900
Cing Cases: CC104, 3900 + 0500
Takamaka: &3, 3343 + 0590
£1e Esprit: 1000 + 0600

D) ﬁéeéfded from terrestrial and aquatic situations,
widespread but not comnmon, %ccasionally abundant, From
films, filamentoué sheets and algal felts over rock and

other substrata.
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015811 Plectonema notatum Schmidle

A)

B)

C)

D)

E)

Filaments: 1,7 - 2,0 pm wide; generally a few toge;her
within a common mucilage, Cells: 1,5 ~ 1,8 um wide;
quadrgtic to'longer.than broad; not constricted at the
crosé-walls, end-cell rounded, Sheath: thin, almost

colourless, Branches: single and double, rare,

Geitler (1932) gave the size ranges as - filaments:

1.7 - 2.0 um wide; rarely building a thallus, Cells:

2 - 3 times longer than broad; cylindrical, not con-
striéﬁed at the cross-walls, end-cell rounded. Sheath:

thin; almost colourless. Branches: single and double, rare.

Two populations studied:

A » »
Ile Malabar: 3143 + 1185, 3143 + 1186

Recorded only from two terrestrial sites, Forming

filamentous sheets over rock.

Recbfded by Potts (1977); present among Scytonema mats,

La Gigi, éle Picard,
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015815 Plectonema tomasinianum Bornet

A) Filaments: 13,3 - 27.3 pum widej many intertwined to
form a dense olive-greén, brown or almost black colony.
Célls: 11,0 - 25,0 um wide; 3,0 - 4,0 um long; slightly
conétriéted at the cross-walls, end-cell rounded, Sheath:
thickf occasionally lamellate, initially colourless,

later,yellbw to brown, Branches: single and double,

B) Geitler (1932) gave the size ranges as - filaments:
11.9;— 18,0 um»wide, qccasionally up to 24,0 um wide,
Celis: 11,0 - 22.0 pm widej 3;0 - 9;0 Mm iong; con-
stricted at the cross-walls, occasionally granulate,
_eﬁd-cell rounded, Sheath: up to 3.0 um thick, lamellate,

inifially colourless, later yellow-brown,
C) Two populations studied:

AL

Ile Malabar: MW!

Cinq'Cases: cc1o01

D) Recorded from only two well-separated sites. Forming

dense colonies floating at the surface of pools,
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015931 Pleurocapsa sp. < 4 um

A)

c)

The Aldabran populations were extremely variable .in
form_énd size range. Descriptions of species in the
liﬁéréture often merged without any clear guidelines as
to how to separate them. For these reasons no attempt

has been made to allocate binomials at present.

Forms were observed on Aldabra which resembled the

following species: Pleurocapsa aurantiaca Geitler,

P. crepidinium Collins, P. fluviatilis
Lagerheim, P. fuliginosa Hauck, P. minor Hansgirg emend.

Geitler.

88 populations studied:

?1¢:picard: Wi, W2, W3, W4, W5, W6, W7, W9, W103, W104,
w107, W110, Wi11l, Wi13, wild, wils, wile, Wi17,
w119, W120, W122, W127, 0600 + 0900, 0565 +
1014, 0500 + 0900, 0619 + 0900, 0590 + 0920,
0619 + 0991; 0575 + 0976, 0564 + 1017
fle Malabar: MWwl, MW101, MW103, MW104, ME101, ME102, MW103,
ME104, ME107, ME108, ME111, 1394 + 1233,
3143 + 1186
Anse Cédres: AC1, AC2, AC3, AC4, AC101, AC103, AC109,
| AC111, AC112
cing Cases:.cC2, cC3, cC5, €C9, €C10, CC13, cCl4, CC15,
| cc17, cc1s, ccl01, CCl02, 3841 + 0622,
3841 + 0623, 3962 + 0581, 3912 + 0615
Takamaka: T1, T2, ©3, T102, T103, T108, Ti22, T124, T125,
13345 + 0551, 3300 + 0300, 3343 + 0590, 3367 +

0631, 3400 + 0600




o
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Grande Terre Central: SC101, sSC102

A .
Ile Esprit: 1000 + 0600

D) Widespread, common and often very abundant. From
films, filamentous sheets, felts on rock and other
substrata, more rarely among larger algal colonies,

the plankton and the aufwuchs of larger plant growths.




307




NO

790
)20

015932 Pleurocapsa sp. >4 £ 8 um

a)

C)

D)

See also 015931 Pleurocapsa sp. < 4 pum.

68 populations studied:
fle picard: Wl, W2, W3, w4, W6, W7, Wi10, w112, wi13,
wild, wiis, wile, w119, W120, W127, 0600 + 0900,
0564 + 1017, 0565 + 1014, 0500 + 0900, 0590 +
0920.
Tle Malabar: MW1, MW103, MW104, ME101, ME102, ME103, ME104,
ME107, ME108, ME111, 1394 + 1233, 3143 + 1186
Anse Ceédres: AC1, AC2, AC3, AC4, AC101, AC103, AC109, ACli11,
AC112 |
Cing ¢ases: ccz2,cc3, ccs5, cc9, cc12, cc13, cc14, cc17, cc1s,
cc102, ccl04, 3841 + 0622, 3841 + 0623, 3962 +

0581, 3912 + 0615

‘Takamaka: T2, T102, T103, T122, T125, 3345 + 0551,

3343 + 0590, 3400 + 0600

Widespread, common and often abundant. From films,

filamentous sheets and felts on rock and other substrates.




015933 Pleurocapsa sp. > 8 < 16 um

A) See also 015931 Pleurocapsa sp. < 4 um

C) Three populations~studied:
A
Ile Picard: W1, 0600 + 0900

Anse Ceédres: AC112

D) Widespread but uncommon. From filamentous sheets and

felts on rock.




550

015934 Pleurocapsa sp. > 16 um

'A) See also 015931 Pleurocapsa sp. < 4 um

C) One population studied:

Anse ngres: AC112

D) Recorded only on one occasion, among other algae in

a filamentous sheet on rock.




016003 Porphyrosiphon notarisii (Menegh.) Kutzing

A)

B)

C)

D)

Filaments: many togefher, densely aggregated. Cells:
averége width 14.0 pm; average length 6.0 um; slightly
constricted at the cross-walls, end-cell rounded.
Sheath: thick, lamellate, red to purple, in younger

filaments almost colourless.

Geitler (1932) gave the size ranges as - cells: 8.0 -
19.0 um wide; 4.5 - 12.0 um long, constricted or not

constricted at the cross-walls.
One population studied:
Cing Cases: 3900 + 0500

Recdrded only on one occasion, from algal filaments
growing over rocks and shells at the bottom of a deep

hole in champignon.
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016101 Pseudanabaena catenata Lauterborn

A) Trichomes: average width 2,5 um; single or a few
together, Cells: average length 3,0 um; cylindrical,
end cell truncated.

It is pdssible that a number of the records for this
species were hqrmogonia of qther algae such as Anabaena,

Cylindfospermum and Nostoc, 'as hormogonia of these

genera seen in culture were almost identical to the

formé of Pseudanabaena recorded on Aldabra,

B) Geitler (1932) gave the size ranges as - trichomes:

2,0 pum widé. Cells: 3.0 um long; end-cells truncated,

c) 24‘popu1ations studied:
?ie,Picard: Wi, W4, w120
Aﬂselcgdreéz AC1, AC2, AC3, AC101, AC103
Cing Cases: cc2, cc3, ccs5, €c9, cci2 cc105, cc107

Takamaka: T1, T2, T102, T103, T118, T121, T122, T125

D) Widespread and common., From films, filamentous flocs,
over mud, rock, wood and other substrata, the aufwuchs

of larger plant growths, the plankton,




016103 Pseidanabaena schmidlei Jaag

a)

B)

c)

- D)

Trichomes: 5,0 - 7.4 pm wide; average width 6.2 pum,
Cells: average length 4.7 pm; deeply constricted at the

cross~-walls, broadly ovate to hemispherical.

Desikachary (1959) gave the size ranges as - trichomes:

6.0 - 7,0 pm wide, Cells: generally as long as broad,

Two populations studied:

A
" Ile Picard: W3, W4

Recorded only from Ile Picard, in algal felts over rock

and the plankton,
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016104 Pseudanabaena schmidlei Jaag var gracilis Skuja

A) Trichomes: average width 3.7 um. Cells: average length

3.5 um; broadly-ovate to hemispherical,

B) Desikachary (1959) gave the size ranges as - trichomes:

3,5 - 4,0 um wide., Cells: generally as long as broad,

C) One population studied:

Cing Cases: CC2

D) Only recorded once, from an algal film overlying mud,
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016301 Radaisia cornuana Sauvageau

A) Coloﬁy: aAbrown to black film or crust consisting of
a basal section of densely packed cells and an upper
section of upright, radiating filaments; Cells:
3,3 - 4.2 pm wide; 4,0 - 5,5 Um long; bright blue-green

with'a thin almost colourless membrane,

B) Geitler (1932) gave the size ranges as - cells: 4,0 =~
6.0 pm widej 2.0 - 5.0 um long. Radiating filaments:
60.0 - 120.0 pum long. Colony: encrusting, bright
biue-gfeen.

C) Five populations studied:

A . .
Ile Picard: W1, W2, W5, W6
Anse Cédres: AC111

D) Redorded from only two widely separated areas. From

among other algae in films, filamentous sheets and felts

overlying rock, occasionally on dead wood.
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016602 Schizothrix arenaria (Berk,) Gomont

A)

B)

C)

D)

E)

Filaments:'up to 10.0 um wide; often containing many
trichomes, many intertwined to form a thin, blue-green
expanded sheet. Trichomes: 2,0 - 399 pum wide; 3,0 = 5.7
um long; occasionally slightly constricted at the cross-
walls, end-cell pointed, cohical, very rarely rounded.
Sheath in lower portions thick and lamellate, in upper’
portibns‘thin and non-lamellate, almost colourless to

light brown, Branches: numerous finger-like,

Geitler (1932) gave the size ranges as - trichomes:
1,5 - 3.0 pm wide., Cells: up to 5,0 pm long; not

constricted or constricted at the cross-walls,

12 pbéulations studied:

?le.Picard: w2, w4,'w7; wi04, wi07, 0600 + 0900, 0564 + 1017
?1le Malabar: 1394 + 1233

Cing Cases: 3900 + 0560

Takamaka: T3, T102

Grande Terre Central: SC101

Recqfded from terrestrial and aquatic situations,
often forming the main algal constituent in sbme samples,
From among other algae in films, filamentous sheets, and

algal felts over sand and rock,

- A R
Recorded by Potts (1977) from Ile Picard, Ile Malabar

and‘Grande Terre, abundant among other algal communities,

espécially‘those dominated by Schizothrix calcicola.
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016604'SchiZOthriX‘calcicola (Agardh) Gomont

A) Filaments: 1.5 - 8.0 pm wide; never containing many
triéhomes. Trichomes: 1,0 - 2,0 um wide, Cells: 1.5 - 5,0
km long; not constricted at the cross-walls, end-cell
rounded or conical, Sheath: tight-~-fitting, occasionally
lémellate, Branches: rare. |
I_have extended the definition of this species to include

cells up to 2,0 um,

B) Geiﬁier k1932) gave the size ranges as - trichomes:
1,0”— 1.7 pm wide, Cells: 2.0 - 6,0 pum long; not
constricted at the cross-walls, end-cell rounded or
conical. Sheath: initially thin and tight-fitting, later

wide and slightly lamellate.

c) Threé.populafions studied:
Tie éicard: 0591 + 0921
Tie Malabar: 1394 + 1233
Takamaka: 3367 + 0631

D) Recb?ded only from terrestrial situations, From among
the iiverwort Riccia overlying soil,

E) Recopded by Potts (1977) from ?le Picard, ?le Malabar,
Grande Terre, ?1e,Sylvestre and fles Moustique; abundant

~ )
on Iles Moustique, forming stratiform stromatolites with

Microcoleus chthonoplastes, elsewhere very abundant as

the dominant épecies in pink-coloured crusts and mats,
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016752 Scytonema sp., >8 & 12 um sheaths having parallel layers

A) Colony: composed of horizontal and erect filaments
erming cushions, felts or thin horizontal sheets,
olive-green, bran to almost black. Filaments: average
width 18.0 pm. Cells 8.0 - 16.0 um wide; up to 14.0 um
long, generally shorter than broad. Sheath: with
parallel lamellations, initially.colourless, later brown.
Probably only one species present. The size range of
this species-co§ered twé other 'species' number size
ranée.categories: 016753 scytonema sp., > 12 S; 16 pum
sheaﬁhs havipg pa;allel layers and 016754 Scytonema sp.

:>A1§ um sheaths having parallel layers. Possibly

S. ocellatum Lyngbye.

C) One population studied:

Grande Terre Central: sC101

D) Recorded only on one occasion, from filaments overlying

rock.’
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016753 Scytonema sp., > 12 £ 16 pum sheaths having parallel layers

A) Probably the same species described under 016752
Scytohema sp., .8 & 12 pm sheaths having parallel

layers.

C) One population studied:

Grande Terre Central: SC101

D) Recorded only on one occasion, from filaments overlying

rock.
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016754 Scytonema sp., > 16 um sheaths having parallel layers

A) Probably the same species described under 016752

Scytonema sp.,‘:> 8 s: 12 um sheaths having parallel
layers.
C) One population studied:

?le~Picard: 0610 + 1140, 0618 + 0991

D) From algal felts overlying rock, soil and on the trunks

of Cocos nucifera.
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016901 Spirulina subsalsa Oersted ex Gomont

4

a)

B)

C)

D)

E)

F)

Trichomes: average width 1.5 um; single or a few together,
Winds of trichome: average width 4.0 pm; tightly wound

together, cross-walls indistinct,

Geitler (1932) gave the size ranges as - trichomes:
1,0 - 2,0 pm wide, Spirals: 3,0 - 5,0 pum wide; very

close together,

Seventeen populationsAstudied:

?1¢ Malabar: MW101

Anse'CEdres: AC3, AC103

Cing Cases: cC2, CC3, CC5, CC9, CC12, CC15, CC17, CC107

Takamaka: T1, T103, T118, T121, T124, T125

Widéspread common and occasionally abundant. Though
absent from freshwater.p001s on ?le Picard it was

abupdant in the brackish waters at La Gigi, ?le Picard,
Ffoﬁ films over mud, rock and other substrata, occasionally

in the aufwuchs of larger plant growths and in the plankton.

B A A
Recorded by Potts (1977) from Ile Picard, Ile Malabar
and:Grande Terre; very abundant, often forming bright

blue~green sheets over the surface of silt.

Desikachary (1259) listed many records from among other
algae, on dead leaves in stagnant waters, wet soil, and
brackish ponds in Burma, Ceylon and India; from salt pans,

Cu:ééao (Koster, 1963); littoral zone, Oahu, Pacific

(Khan, 1969).
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016933 Spirulina gigantea Schmidle > 2 $:4 um

A) Trichomes: 3.0 - 3.3 um wide, Spirals: average width
10.0 um; distance between spirals 2,5 Um; cross-walls

indistinct.

B) Geitler (1932) gave the size ranges‘as -~ trichomes:
3,0 - 4.0 um wide, Spirals: 11,0 - 16,0 pm wide;

regularly tapered towards the apex.,

C) One population studied:

Cing Cases: CC17

D) Recorded only once, among other algae floating at the

surface of a.pool.
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017452 Synechococcus cedrorum Sauvageau > 2 £ 4 Hm

A)

B)

c)-

D)

Cglls: average width 3.0 um; average length 6.0 ﬁm;
dark blue-green, I have extended the definition of
this species to include cells 2,5 - 2.9 pm wide.

The siie raﬁge of this 'species' number also includes

the relevant size ranges of the following species:

. e
‘Synechococcus minuscula Woronichin S. ?avlekii Ercegovic,

' Eo salina Wislouch,

Geitler (1932) gave the size ranges as - cells: 3,0 - 4,0

pm wide; 5.0 - 10,0 pum long.

Five populations studied:

A _

Ile Picard: W2, W104

Anse Ceédres: AC103

Takamaka: T2

Widespread, rare and never abundant, From films overlying

mud, occasionally in the plankton.




017453 Synechococcus sp. not above >4 £ 6 um

A)

B)

c)

D)

Cells: 5.0 - 6.0 pm wide; average length 7.8 um;

light blue-green.

There jis no suitable binomial which would cover this

'species' number size range category.

Two populations studied:
A
Ile Picard: W107

Takamaka: T125

Re¢ord§d on only two occasions from widely separated

pools. From films overlying mud.
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017454 Synechococcus brunneolus Rabenhorst > 6 £ 8 um

A)

B)

C)

D)

E)

Cells: average width 6.5 pm; average length 8.5 um;
single or two together, dark olive-green,

As the lower size range for this species is given as

5.0 um, this 'species' number and size range exclude
that part of the cell range 5,0 - 6,0 um, Cells in this
ranée would thus be coded under the previous number,

017453 Synéchococcus >4 £6 um, As the upper size

range for this species is given as 11,0 um, this 'species'
number and size range exclude that part of the cell range
8.1 = 11,0 um, Cells in this range would be included

under 017455 Synechococcus aeruginosus > 8 é 16 um,

Geitler (1932) gave the size ranges as - cells: 5,0 =
11;0 um wide; up to twice as long. as broad; single or

two to four_tdgether, brownish blue-green,

One population studied:

Anse Cédres: AC2
Recorded only once, in a film overlying mud.

Recorded by Potts (1977), present among other algal

. . A
communities Basin Lebine,Ile Picard,
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017455 Synechococcus aeriginosus Nageli > 8 £ 16 um

aA)

B)

c)

D)

Cells: 8,5 - 15,5 pm wide; 10,0 - 12,0 um long;

single, occasionally two together, hemispherical to
elliptical, dark blue-green to olive-gfeen. As the

lower size range of this species is given as 7.0 pum,

tﬁié "species' number and size range exclude that part of

the cells range 7.0 - 8,0 pm, Cells in this range would

be coded under the previous number 017454 Synechococcus

brunneolus > 6 £ 8 um,

Géitier (1932) gave the size fanges as - cells:

7.0:~ 16.0 um wide; upito twice as long as broad;
ellipsoid to cylindricél, cells mostly singie, later
dividing into-two.

11 pbpulatiohs studiéd:

1le Picard: Wi, W2, W104, W116, W120

fle Malabar: ME103

Cing Cases: CC5, CC15, CC16, CC105

Takémaka: T102

Wideépread and occasionally abundant, From films over

mud, in the aufwuchs of larger plant growths and

occaéionally the plankton.




017456 Synechococcus euryphyes G. Beck >16 € 32 um

A) Cells: 17.0 - 31.5 um wide; 20.0 - 35.0 pm long;

B)

c)

D)

broadly rounded, hemispherical to ovate, dark blue-
green to olive-green. As the lower size range of this
species is given as 20.7 pum, I have extended the size
range to include cells in the size range 16.1 - 20.7 pum.
As fhe upper size range of this species is,gi;en as

41.0 um, this 'species' number and size range exclude

that part of the cell range 32.1 - 41.0 pm. Cells in

this range would be coded under 017457 Synechococcus

maior Schroter > 32 = 64 um.

Geitler (1932) gave the size ranges as - cells: 20.7 -

41.0 pum wide (mostly 31.0 - 32.7 pm).; 22.4 um long.
16 populations studied:

A '

Ile Picard: W1, w6, W103, will, wii5s
A

Ile Malabar: MW101

Anse C;dres: AC101

Ciﬁq Cases: CC3, CCc9, CccCcl14, cCcC15
Takamaka: T!, T103

Grande Terre: SC102

Widespread, never very abundant. From films, filamentous
sheets over mud, rock and other substrata, the aufwuchs

of larger plant gfowths and the plankton.
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017457 Synechococcus maior Schr8ter 2>32 um

"A) Cells: 33.0 - 41.0 pm wide; hemispherical to ellipsoidal,
solitary or two together, dark olive-green.
As the lower size range for this species is given at
19.0 pm this 'species' number and size range exclude

that part of the cell range 19.0 - 32.0 pym. Cells in

this_range would be coded under 017456 Synechococcus
euryphes G. Beck sp. >16 < 32 um.

Tﬁé size range of this 'species' number also includes
tﬁe.pelevant size ranges of the folldwing species:

Synechococcus euryphyes G. Beck.

B) Starmach (1966) gave the size range as - cells: 19.0 -

42.0 um wide.

‘C) Two populations studied:
'?lé Picard: w122

Takamaka: T3

D) Widespread, rare. From among floating filamentous flocs.
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017469 Synechococcus sp. (A. D.) A.

a)

C)

D)

E)

Cells single or two together, light to bright blue-

green, hemispherical to almost spherical, 10.0 - 12.0

um wide, 8.0 - 14.0 um long. The cell surface covered
wifh evenly distributed spines, 3.0 - 6.0 um long.

Actively métile.
2 populations studied:

Anse Ceédres: AC1

Takamaka: T103

Réqordea only for two pools, abundant over the surface
of.m;d in pool T103, among other algae. Over mud and
among'other algae in filamentous sheets on rock pool

aci.

Not recorded.




017602 Tolypothrix byssoidea (Berkeley) Kirchner

A) Filaments: 10.9 - 15.0 pum wide; many intertwined to

B)

c)

form felts or cushions with a lower section of

‘horizontal filaments and an upper section of vertical

filaments. Cells: 8.1 - 11,4 um wide; 3.9 - 7.5 um

"long. Heterocysts: 9.9 - 16.5 um wide; 5.3 - 23.8 um

loné; intercalary heterocysts cylindrical, double-pored;
hetefocysts at the bases of branches, hemispherical,
single pored. Sheath: initially almost colourless and

non-lamellate, later yellow to brown, and lamellate.

Geitler (1932) gave the size ranges as - filaments:

IO.d - 15.0 um wide. Cells 9.0 - 11.0 pum wide; 0.5 -
0.3Jtimes as long as broad; barrel shaped. Heterocysts:
sinéle or double. Sheath: thin, tight-fitting, wrinkled,

lamellate, yellow to brown.

58 populations studied:

?levPicard: Wi, W2, W3, W4, W5, W7, W9, Wi04, w107, wiio,
witd4, wils, wi17, wi1s, wi19, 0600 + 0900,
0609 + 0900; 0599 + 0901, 0500 + 0900,
0618 + 0991, 0564 + 1017, 0575 + 0976, 0594 +
0956, 0595 + 0962, 0605 + 0962, 0607 + 0965,
0606 + 0963, 0500 + 1000, 0610 + 1140, 0619 +
0990, 0591 + 0921, 0590 + 0920.

A "
Tle Malabar: 1394 + 1233, 3142 + 1185, 3143 + 1186

AnSe.Cédres: AC3

Cing Cases: CC5, CC9, cc112, 3900 + 0500, 3841 + 0623,

3980 + 0590

Takamaka: T2, T102, 3345 + 0551, 3343 + 0590, 3367 + 0631,

3400 + 0600, 3420 + 0640




591

Grande Terre Central: SC101, 2652 + 0378 .

A
Ile Esprit: 1050 + 0620, 1000 + 0600

D) Probably the comﬁonest blue-green alga on the atoll,
Formiﬁg felts especially near the edge of pools, cushions
in depressions in platin, thin horizontal sheets over

champignon and the base of trunks of Cocos nucifera.

Its occurrence in pools probably due to inwash as pool
material tended to be dead or very unhealthy., Many

3
other algae living within the thallus,

: : A
E) Recorded by Potts (1977) from Ile Picard, and Grande Terre,
over focks at the extreme upper part of the intertidal

zone of tidal depressions,

F) From damp rocks, and tree trunks and such like; cosmopolitan,
(Geitler, 1932); on tree trunks and on moist soil; Lahore

(Ghose, 1919); Calcutta (Bruhl and Biswas, 1922),
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- 017603 Tolypothrix byssoidea (Berkeley) Kirchner var. polycladus

Fremy

A) Fi;aments: 11.0 - 23.3 um wide; forming horizontal
sheets. Cells: 9.0 - 15.0 pm wide; 4.0 - 6.7 um long.
Heterocysts: 10.0 - 17.0 pum wide; 7;0 - 25.0 um long;
intgr;alary; cylindrical, double pored; basal; hemi-
spherical, single-pored. Sheath: initially almost
colourless»and non-lamellate, later yellow to brown

and laﬁellate.

B) Geitler (1932) gave the size ranges as - filaments:

up to 22.0 um wide. Cells: up to 16.0 um wide.

C) One population studied:

Takamaka: T2

D) Recorded only on one occasion. Forming thin horizontal

sheet over rock.
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017606 Tolypothrix distorta Kutzing

A) Filaments: 9,0 - 13,0 pin wide; many intertwined to
| form.a thin, blue-green, mucilaginous sheet, Cells:

9,0 - 11,0 pm wide; avérage length 5.0 um; slightly
constricted at the cross-walls, bright-blue-green,
Heterocysts: average width 11,0 pm; up to 21,0 pm long,
intercalary heterocysts, cylindrical and double-pored,
heterocysts at the bases of branches, hemispherical
and'éingle pored, Sheath: thin, non-lamellate,

iniﬁially almost colourless later yellowish,

B) Geitler (i932) gave the size ranges as - filaments:
_10.0 - 15,0 um wide; intertwined to form, grass-like
tufts, cushions or flakes, Cells: 9.0 - 12.0 um wide;
shorter than broad to quadratic, slightly constricted
at the cross-walls. Heterécysts: almost spherical to
cylindrical, two or three together, Sheath: thin, tight-

fitting, initially colourless, later brown,

c) Eight populations studied:
A .
Tle Picard: W5, W9, 0500 + 0900
4le Malabar: 1394 + 1233, 3143 + 1185, 3143 + 1186

cing Cases: CC5, CC13

D) Widespread but rare, where present fairly abundant.
Forming filamentous sheets and felts over rock, and

more rarely over dead wood.

F) In standing water, more rarely in slow-flowing waters,
attached or free-swimming; cosmopolitan (Geitler, 1932);
'Deéikachary (1959) listed many records from stagnant

and very slow-flowing waters, and tanks in India,

o
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017801‘WeStie110psis‘prolifica Janet

A)

B)

C)

D)

F)

Filaménts: average width 9.0 um; intertwined to form a
blue~green tp-bluefgrey powdery sheet, Cells: average
length 10.0 pm, quadratic to longer than broad; barrel-
shapéd to cylindrical, slightly constricted at the cross-
wail#. Heterocysts: average width, 5,0 um; average
length 15,0 pm., Branches: average width 5.0 um;
avefage'length 8.0 u?;_generally thinner than cells of
main filaments, Thallus: producing dense clusters of
*pseudohormocysts' in which gonidia are produced in

single cells, éverage diameter 8.0_uﬁ.

Desikachary (1959) gave the size ranges as - filaments:

8.0 - 12,0 pm wide., Cells: quadratic to slightly longer

‘than broad; not constricted at the cross-walls, Heterocysts:

5.5 - 6.0 um widej 10,5 - 22.0 pm long; oblong-cylindrical.
Branches: 4.0 - 6.0 um wide. "Pseudohormocysts’:

8.5 - 9,0 um wide,

Three populations studied:

A

IlelPicard: Wi, 0590 + 0920

A ' :
Recorded only from Ile Picard, abundant where recorded,

over rock at the edges of pools and under rocks next

to.the soil.

From cultures of garden soil; Madras, India (Janet, 194]).




018053 Xenococcus kerneri Hansgirg 2 4 &£ 6 um

A)

£B)

C)

D)

E)

Cells: 4.2 - 6.0 um wide; up to 7.1 um long; light blue=~-
green, cell-membranej; thick, unlamellate, almost
colourless to yellow, with a diffluent gelatinous

envelope,

Geipler (1932) gave the size ranges as - cells:
3,5 - 6.0 um wide; up to 10,0 pm long; cell membrane,

thick, unlamellate or lamellate,

Two. populations studied:
Cing Cases: CC8

Grande Terre Central: SC101

Recorded only on two occasions, From the surface of

dead wood and epiphytic on submerged Stachytarpheta.
A A
Recorded by Potts (1977) from Ile Picard and Ile Malabar;

epiphytic on Scytonema,
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018101 Chroococcopsis gigantea Geitler

A)

B)

C)

D)

E)

Cells: 7,0 - 14,0 pm in diameter; more or less spherical,
bright blue-greén to olive-green, many aggregated in an
irregilar mass within a common diffluent mucilage,

often a great range in size within a particular colony,
cell membrane thiﬁ, colourless, cell contents often

diViding to form endospores, average diameter 3,1 um,

Geltler (1932) gave the size ranges as =- cells:

7,0 - 36,0 um wide; spherical, ellipsoid, irregularly
shapéd, often polygonal; cell-membrane; thick, firm,
more or less distinctly lamellate, almost colourless,
Endospores: 1,5 - 2,5 um wide,

Eiéht populatiohs'sfudied:

%1e Picard: wi, w2, W107, Will, Wi17

Anse'ngres: AC2, AC3

Cihq Cases: CC9

Widespread, rare, From films, filamentous sheets,

occasionally planktonic,

Recorded by Potts (1977) from only one location;

among a surface film of Microcoloeus chthonoplastes,

A
Ile Malabar.,
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018201 Dalmatella buaénsis ‘Ercegovié

A) Epilithic filaments: average width 7.0 pm; endolithic
filaments average width 15.0 pm. Cells: average width
4.0 um; average length 8.0 pm; many together within

gelatinous, homogeneous mucilage.

B) Geitler (1932) gave the size ranges as - epilithic

>filaments; 6.0 - 10.0 um wide; endolithic filaments

-

12.0 - 30.0 um wide. Epilithic cells: 2.0 - 6.0 um
wide 2.0.- 8.0 um long; endolithic cells: 3.0 - 7.0 um

wide;'4.0 - 15,0 um long.
C) One population studied:
Takamaka: 3400 + 0600

D) Recorded only on one occasion, endolithic in terrestrial

rock.
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021103 Chroothece richteriana Hansgirg

A)

B)

C)

D)

Colony:.up to 2.0 mm; globular, gelatinous or mucilaginous,
yellow-brown to orange, Cells: a?erage width 20,0 pm;
average length 30,0 pum; cylindrical, broadly-rounded

at the ends, with large central pyrenoid; cell-membrane;
4,0 - 6,0 um wide, gelatinous, distinctly lamellate,

élmést colourless; hyaline; arranged in a linear manner
within almost colourless, homogeneous mucilage to form

radiating 'pseudo-filaments’'.

Pascher (1925) gave the size ranges as - colony: 2,0 -
4,0 pm, Cells: 18.0 pm - 24,0 pm in size; elliptical

or cylindrical,

One pbpulatidn studied:

A .
Ile Picard: 0564 + 1017

Recorded only on one occasion forming a felt with

Schizothrix arenaria on the vertical wall of a

disused mineshaft.
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030201 Euglena acus Ehrenberg

A)

B)

c)

D)

Cells: average width 8 um; average length 110 pum;
spindie-shaped, tapefing to a point, cell membrane;
spirally striated, chloroplasts; many disc-shaped oval
plates, pafamylom bodies; rod-shaped,

The Aldabran material tended to be generally smaller

than the forms described in the literature.

Paschei (1925) gave the size ranges as - cells: 10,0 um

wide; 140 - 180 pum long,

14 populations studied:

A _ .

Ile Picard: W1, W2, W3, W6, Wiil1l, w118, Wi120
. A ,

Ile Malabar: MW101

Anse Cédres: AC101

Cing Cases: CC3, CCl13, CC18

Widespread and often very abundant., From films, filamentous

flocs, the plankton and the aufwuchs of larger plant growths,
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1

030202 Euglena gracilis Klebs

Y

B)

C)

D)

E)

Ceils: 5.0 - 12,0 pm wide; 35.0 - 40;0 Um long;
spindle-shaped to slightly egg-shaped, slightly pointed
towards the rear, chloroplasts; many disc-shaped bodies,
even;y distributed throughout the cell; pyrenoids and
paramylon bodies; pot observed., Spores: spherical

with thick brown membrane,

Pascher (1913) gave the size ranges as - cells: 6.0 -

22,5 um wide; 37.0 - 45.0 um long.

42 éopulations studied:

fie Picard: Wi, W2, W3, W4, W5, W6, W7, W9, W102, W103,
W110, Will, w112, W113, W115, W117, W118, W127

Tle Malabar: MWl, MW103, MW104, ME102, ME103, ME104, ME108

Anse Cddres: AC3, AC103, AC109, AC111

Cing Cases: CC3, cc9, cci3, cc15, ccté, cc17, cCci05,.CC107

Takamaka: T103, T108, T122

Grande Terre Central: SC101

Widespread, locally common and occasionally very abundant.
From films over mud, among filamentous sheets, the
plankton and occasionally the aufwuchs of larger plant

gfowthso

Recorded by Whitton (1969).
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030205 Euglena spirogyra Ehrenberg

A)

B)

C)

D)

Cells: average width 6.0 um; average length 90 um;

Acylindrical, ending in a bent point, cell membrane;

spirally striated, chloroplasts; many disc-shaped

plates, Paramylon bodies; rod-shaped.

Paschér (1925) gave the size ranges as - cells:

8.0 um wide; 806 pm long,

One population studied:

A
Ile Picard: W2

Recorded only from one pool, in films over mud,

filamentous flocs and the plankton.
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030206 Euglena minuta Prescott

A)

B)

C)

D)

Cells: 5.0 - 9,0 um wide; up to 18.0 um long; fusiform,
posterior blunt, cells membrane; smooth, chloroplast;
a 'single plate, almost filling the cell, paramylon

bodies} rod-shaped,

Prescott (196 2) gave the size ranges as - cells:

5.0 - 6,0 pym wide; 12,0 -~ 14,0 pum long.

34 populations studied:

?;e Picard: Wwl, W2, W3, w4, W5, W6, W7, W9, wWi02, w110,
| will, wii4, wiil5, wii7, wiig, wil9, w120

Tie Malabar: MW104, ME102, ME104, ME107, ME108, MElll

Anse Cedres: AC3, AC101 |

C;nq>Cases:ACC1, cc12, cc13, cc15, cCi7, €C104

Takamaka:Tl

Wideépread and common, especially on'ele Picard, From

films over mud and rock, filamentous flocs, the plankton

and occasionally in the aufwuchs of larger plant growths.
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030207 Euglena oxyuris Schmarda var. minor Prescott

A) Cells: 14,0 - 22,0 um wide; up to 85 um longy

B)

C)

D)

cylindrical, twisted, rounded at the posterior,

occasionally ending in a short stump, cell-membrane;

longitudinally striated, chloroplasts; many disc=like

plates, paramylon bodies; two, large, flattened rings,

Prescott (1962) gave the size ranges as - cells:

15.0 - 18,0 pm wide; 77,0 - 85,0 pum long,

Nine populations studied:
A

Ile Picard: W5, W6, Wi02, W11l
A ) .

Ile Malabar: MWl

Anse Cédres: AC101

Cinq Cases: ccs, cc14

Takamaka: T121

Widespread, never very abundant, From films over

and rock, filamentous flocs and the plankton.

mud
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030469 Lepocinclis §phagnbphilia Lemmermann

A)

B)

c)

D).

Ceils: average width 12,0 pum; average length 23.0 um,

oval, slightly tapered posteriorally to a short caudus,

apex broadly rcunded, bipapillate, periplast; distinctly

spirally striated, chloroplasts; ovoid discs, paramylon
bodies; four plates, two on either side of cell,

flagellum; equal to the length of the cell.

Pascher (1914) gave the size ranges as - cells: 12.0 pum
wide; 33.0 um long. Prescott (1962) gave the size ranges

as -~ cells: 8.0 - 10.0 um wide; 22.0 - 25.0 um long.
Four populations studied:

A .
Ile Picard: W5, W6, W7

Takamaka: T125

Widespread but rare, never very abundant. From films

oGer;ying mud and the plankton.




030502 Phacus orbicularis Hibner

A) Cells: average width 39.0 pum; average length 60.0 um,

B)

C)

D)

broadly ovate to circular in outline with short caudus
curved to the right (when seen in ventral view),
periplast; longitudinally striated, paramylon bodies;
one to several, large disc-shaped plates, flagellum;

equal to the length of the cell or longer.

Péscher (1914) gave the size ranges as - cells: 45.0 um
wide; 70.0 pm long. Prescott (1962) gave the size
ranges as - cells: 39.0 - 45 pm wide; 60.0 - 100 um
lonQ-

37 populations studied:

. 4

IleAPicard: wi, W2, W3, W4, WS, W6, W7, Wi02, Will, w113,
| Wwild, Wi15, w118, w119

Ple Malabar: ME102, MEio3, ME107, ME108, ME111

Anse Cédres: AC2, AC3, AC101, AC109, AC111

cing Cases: CC2, cCi2, CCl4, CC105

Takamaka: T1, T2, T102, T121, T124, T125

Widespread, common and occasionally abundant. From

films overlying mud, the plankton and the aufwuchs of

larger plant growths.
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030601 Trachelomonas hispida (Perty) Stein var. coronata

a)

B)

C)

D)

Lemmermann

Test: 19.5 - 22.0 pim wide; 28.0 - 32.0 um long; ovate,
thick, covered uniformly with short spines, flagellum
aperture; surrounded by a short collar with the margin

bearing a short circle of spines.

Prescott (1962) gave the size range as - test: 20.0 um
wide; 29.0 - 32.0 um long.

Two populations studied:

Cing Cases: cc13, cci04

Recorded only from the Cing Cases region of Grande Terre,
from among the floating filaments of other algae and the

plankton.
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030602 Trachelomonas volvocina Ehrenberg

A) Test:’18.0 - 22.0 pm in diameter; spherical, smooth,
dark-brown flagellum aperture; circular, thickened,

occasionally with a short collar.

B) Pascher (1914) gave the size range as - test: 7.0 -
21.0 um in diameter.

C) Six pppulations studied:

A
Ile Picard: W4, W6, W7, W110

A
Ile Malabar: ME101

Cing Cases: CC104

D) Wideépread and occasionally very abundant especially
A
on Ile Picard. From films overlying mud and the

plankton.
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049951 Cryptophyta sp., & 8 um long, blue-green

A) Cells: slipper-shaped or conical, tapering towards
the posterior of the cell, chromatophoref'a single
parietal plate, blue-green. Probably only one species
presént, which would include those cells recorded under

049952 Cryptophyta sp., > 8 &K 16 um blue green.

C) One population studied:

A .
Ile Picard: W110

D) Recorded only on one occasion, from the plankton.
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049952 Cryptophyta sp., >8 & 16 um blue-green

A)

c)

D)

Cells recorded under this 'species' number and size
category were very similar to those described under
049952 Cryptophyta sp., 5;8 um blue-green and are

probably the same species.
Ten populations studied:

A L
Ile Picard: W2, W5, W6, W7, W110, w118
. 4

Ile Malabar: ME108

Anse Cédres: AC1, AC109

Grande Terre Central: SC102

Widespread, never very abundant. From the plankton,

films over mud and the aufwuchs of larger plant growths.
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049954 Cryptophyta sp., < 8 pm long, brown

A)

C)

D)

Cells: slipper-shaped, dorsiventrally flattened with
broad.longitudinal'furrow extending from anterior

guliet, chromatophores: two parietal elongate plates,

'brown. Starch grains present, as short rods. Probably

onl? one species present, which would include those
cells recorded under 049955 Cryptophyta ;>8 5;16 um brown

and 049955 Cryptophyta > 16 um brown.
One population studied:
Cing Cases: CC9

Recorded on only one occasion, from the aufwuchs of

larger plant growths.




10um

Cryptophyta sp.,

?8 £ 16 um long,

brown
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049955 Cryptophyta sp., > 8 K16 um long, brown

a)

C)

D)

Cells recorded under this 'species' number and size
category were very similar to those described under
049954 Cryptophyta sp., 8 um long, brown and are

probably the same species.
Four populations studied:

A
Ile Picard: Wil5

Cing Cases: CC9, CcCi17, €C109

Widespread, rare, never very abundant. From films

o&erlying mud and the plankton




049956 Cryptophyta sp., > 16 um long, brown

a) Cells recorded under this 'species' number and size
range category were very similar to those described
under 049954 Cryptophyta sp., 5;8 pm long, brown and

are probably the same species.
C) Three populations studied:

A
Ile Picard: W118
Cing Cases: CC1

Tékamaka: T3

D) Widespread, rare, never very abundant. From the
plankton, films over mud and amongst the floating

filaments of other algae.
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049957 Cryptophyta sp. <8 um long, green

A) Cells: slipper-shaped, dorsivéntrally flattened with
a longitudinal furrow extending the length of the cell,
vchromatophores{‘two parietal plates, bright green.
Probably only one species present, which would include
‘those cells recorded under 049958 Cryptophyta sp.,
>8 5;16 um long, green and 049959 Cryptophyta sp.,

216 pum long, green.

C) One population studied:

Takamaka: 3300 + 0300

D) Recorded on only one occasion, planktonic.
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049958 Cryptophyta sp., >8 5;16 um long, green

A) Cells recorded under this 'spécies' number and size
range category were very similar to those described
under 049957 Cryptophyta sp., §§ 8 um, and are probably

the same species.

C) One population studied:

A v
Ile Malabar: ME104, ME108

A
D) Recorded only for Ile Malabar. From the plankton and

films overlying mud.




N
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Cryptophyta sp., >16 um

long green

10pum
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049959 Cryptophyta sp., > 16 um long, green

A) Cells recorded under this 'species' number and size
category were very similar to those described under
049957 Cryptophyta 5;8 um and are probably the same

species.
'C) Three populations studied

A X .
Ile Malabar: ME104
Anse'Cédres: AC103

Takamaka: T1

D) Widespread, rare, never very abundant. From films

overlying mud and the plankton.




Pyrrophyta sp., (A.D.) A

Pyrrophyta sp., (A.D.) B
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059969 Pyrrophyta sp., (A.D.), A’

A)

C)

D)

Cells: average width 9.0_um; average length 12,0 um;
plaﬁes;'indistinct; epicone; broadly rounded, transverse
furro&; compleée, chromatophores; numerous green plates,
pigment spot; in posterior half of cell. It has not
been possible to make a positive identification due to

lack of material.

Two populations studied:
A .

Ile Picard: W6, W104

: A
Recorded only from Ile Picard. From films overlying

mud and among the floating filaments of other algae.
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059970 Pyrrophyta sp., (A.D.), B

A) Possibly Glenodinium sp. Cells: average width 23.0 pm;

average length 26.0 pm;'plates; indistinct; epicone;
rounded to slighfly pointed, transverse furrow; complete,
chrématophores; elongafe, fretted, brown, pigment spot;
in posterior half of cell. 1It has not been possible

to méke a positive identification due to insufficient

material.

C) Seven'populations studied:.
fle_Picard: W4, W6, Wi10
‘Tle Malabar: MW103
Ansé Cédres: AC109

Takamaka: T3, T103

D) Widespread, rare, never abundant. From the plankton,

films; overlying mud, floating filaments of other aigae.
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061150 Goniochloris sp.

A) Cells: average width 6.5 pm, angular, with apices bluntly
roundéd, cell-wall; pitted, chromatophores; 2 - 4 parietal

plates.
C) 21 populations studied:

f1e Picard: Wi, W4, W6, W110

£1e Malabar: ME108, ME111

Anse Cédres: AC2, AC3, AC103

Cing Cases: CCl, CC5, CC9, cc14, cc17, cc102

Takamaka: T1, T2, T108, T125

D) Widespread, never very abundant. From the plankton,
films overlying mud and the aufwuchs of larger plant

growths.

E) Recorded by Whitton (1969).




Akanthochloris sp.




062050 Akanthochloris sp.’

A) Cells: 10.0 pm in diameter, spherical, cell-wall;
covered with spines average length 1.0 pm, chromatophores;

1 - 2 parietal plates.
C) Seven populations studied:

A .
Ile Picard: W1, W4, WS, W6, W7, WO
Takamaka: T108

: A
, . D) Widespread but rare except on Ile Picard, never very

abundant. From the plahkton.
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090750 Chaetoceros sp.

a)

C)

D)

Probably only one species. Cells: 3.6 um wide;
6.3 um long; 'chaetae' 18.0 - 38;0~um long. A
complete description of this alga has not been

possible due to insufficient material.
One population studied:

Takamaka: 3300 + 0300 .

Recorded on only one occasion, from a film overlying

mud.
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099950 Centrales genus not known, sp.

A) Cells: valve view; 5.0 - 14.7 um in diameter; girdle

c)

D)

view; 8.5 - 12.0 um wide. Probably at least two species

present.

Four populations studied:

Cing Cases: CC3, CC12, cc107

Takamaka: T124

Recorded only from Grande Terre. From films overlying mud,
ambng floating filaments of other algae, the plankton and

the aufwuchs of largef plant growths.
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100250 Amphora sp.

A) Where this genus was recorded it was almost always low
in abundance. This has made the task of obtaining
'cleared' frustules for identification difficult.

Probably three species present.
C) 14 populations studied:

A
Ile Picard: W1, 0600 + 0900

Anse Cédres: AC1

Cing Cases: CC9, CcC18, cCc101, cc102, CcC107, CcC109

Takamaka: T1, T2, T3, Ti02, T124

D) From films 6ver1ying mud and rock and dead plant material,
amohg the filaments of other algae and in the aufwuchs of

1érger plant growths.
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101849 Navicula not aboye”

A) Probably only one species present in this population,

of which only a few cells were seen.

C) One population studied:

Anse Cédres: AC2

- D) Recorded only one occasion from an alga felt overlying

rock.
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101901 Nitzschia acicularis (Kutz.) W. Smith

A) This species was identified on return to Durham by

J. Carter.
C) One population studied:
Cing Cases: CC2

D) Recorded on only one occasion from the plankton.




101904 Nitschia palea (Kutz.) W. Smith

A)

C)

D)

It was not possible to make positive identificatioﬁ of
diatbms on Aldabra. This species was identified on
return to Durham by J. Carter.

In the Durham recording system this computer number also
inéludes N. paleacea as they cannot be distinguished

when live.
22 pdpulations studied:

A

Ile Picard: W5, W6, W7, W9, wio3, w113, wiid4, wil5, wils,
wilio

Al

Ile Malabar: ME108

Anse Cedres: AC1, AC3, AC103, AC104

Ciﬁq Cases: cc13, ccis

Takamaka: T1, Ti03, T118, T124

Widespread, common and occasionally very abundant,
especially on'?le Picard. From films overlying mud,
among larger algal ceolonies, the plankton and the

aufwuchs of larger plant growths.

E) Recéfded by Whitton (1969)
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109950 Pennales, genus not known, sp.

A)

C)

. D)

Cells recorded under this 'species' number included
at least four species and possibly up to fourteen.
Where pennate diatoms were recorded they were almost

always . very low in abundance.
44 populations studied:

Y1e picarda: wi, w7, w103, w112, w117, wil9, W120, 0600 +
0900

?1e Malabar: MW101, ME102, ME103, ME107, ME108

Ansé‘cédresQ Ac1, AC2, Ac101, AC103, AC104, AC109, AC112

Cing Cases: CC1, cc2, cc3, ccs, cCc8,.¢cCc9, cc12, cc13, cc14,
cc15, cc102, cc104, cC105, cC107

Takamaka: T1, T2, T3, T102, T103, T121, T122, T124, T125

Grande Terre Central: $C101

Widespread, common, rarely abundant. From films over-
lying mud and rock, among the filaments of other algae,

the plankton and the aufwuchs of larger plant growths.
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120201 Closterium acerosum (Schfank) Ehrenberg

a) Cellé: average width 44.0 um; average length 400.0 um,
almost str;ight or slightly curved, gradually tapering
to slightly pointed apices, chloroplast; ridged with a
singlé_line of up to 9 pyrenoids, apical vacuoles; with
moving granules.
Thisvspecies was identified by K. Handke, who suggested
that the size and shape (especially chrvature) of the
cells and the striation of the cell wall was particularly

variable in the Aldabran material.

B) West-(;908) gave the size ranges as - cells: 26.0 -
48,0 um wide; 300 - 460 pm long, cell wall; delicately

striate in older cells.
C) 28 populations studied:

Tle picard: Wi, W2, W4, W5, W6, W7, W9, W03, Wi0d, w107,
W110, Will, Wi13, Wil4, Wi1g, Wi19.

Tle Malabar: MW1, ME107, ME108

Anse Cddres: AC103, AC109, AC112

Cing éases: C¢16, CC105

Takamaka: TI,’T118, T121

- Grande Terre Central: SC101

D) Widespread, eommon and often very abundant. From films

over mud, the plankton and the aufwuchs of larger plant

growths.
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120204 Closterium dianae Ehrenberg

A) Cells;'average width 20.0 Um; average distance between
apiéés 300 um, strongly curved,'gradually tapering
toﬁards obtusely'rounded apices, chloroplast; with a
singlé series of up to six pyrenoids, apical vacuoles;

with moving granules.

B) West (1908) gave the size ranges as - cells: 16.0 -
A\

36.0 um wide; distance between apices: 270.0 - 380.0 um;

breadth of apices 6.0 um.
C) Five populations studied:
cing Cases: CC5, CC9, CC12, CC13, CC102

D) Recorded only from the Cing Cases region of Grande
Terre, from among the filaments of floating algae and

the aufwuchs of larger plant growths.
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120306 Cosmarium ornatum Ralfs

a) Ceils: average width 37;0 pm; average length 30.0 pum,
isthmhs; average width 10.0Aum, semicells; reniform,
latgral margins with granules, cell wall; granular,
chiofoplasts; axial, one in each semicell with two

pyrenoids.

B) West (1908) gave fhe size ranges as - cells: 33.0 -
41.0 pm wide; 32.0 - 41.0 pm long; 22.0 - 24,0 pm

thick, isthmus; 10.0 - 11.5 um wide.
C) Nine populations studied:

Anse Ceédres: AC101, AC104

cing Cases: CC5, €C9, CCl2, cci3, cci4, cCcl6, cc102

D) Recorded only from the eastern area of the atoll. From
films over mud, among the filaments of other algae, the

piahkton and in the aufwuchs of larger plant growths.
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120369 Cosmarium subcostatum Nordst var. minor West et G. S. West

a) Cel;s: average width 19,3 pm; average length 21,0 um,
isthmus; average width 4,5 pum, semicells; subtrapeziform=
reniform, sides convex and crenulate with granules,

chloroplast;-axial with one pyrenoid,

B) Wést (1908) gave the size ranges as - cells: 18,5 - 21.0
um wide; 19,0 - 24,0 pum long; 10,5 - 12,5 pum thick,

isthmus; 4.2 - 5.5 um wide,

'C) 26 populations studied:
?1e‘Picard: Wi, W4, W6, W104, w107, wilO0, wil2, wiisg
?le Malabar: ME102, ME103, ME107, ME111
Anse Cldres: AC2, AC101, AC112
cing Cases: €C3, CC5, CC12, CC13, CCl4, cCi5, CC18,
| cc102, 3841 + 0622
Takamaka: T1
Gfahdé Terre Central: SC101
D) Wiéégpread, never very abundant, From films over mud,
among the filaments éf other algae, algal felts, larger

gelatinous colonies, the plankton, and in the aufwuchs

of larger plant growths.

E) Recorded by Whitton (1969),.
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120370 Cosmarium regnelli Wille

A) Cells: average width 16.0 pum; average length 17.0 pm,
isthmus; avefage width 5.0 um, semicells; trapezoid,
hexagonal, cell wall; smooth, chloroplasts; axial

one in each semicell with a central pyrenoid.

B) West (1908) gave the size ranges as - cells: 15.0 -
22,0 pm wide; 14.0 - 22,0 pm long; 6.5 - 11.0 um thick,

isthmus; 4.0 - 7.0 um wide.

C).14 populations studied:
A
Ile Picard: Wi
Anse Cedres: AC1, AC104
‘Cing Cases: €C3, CC5, CC9, c€Cl2, cCl13, CCl4, CCi5, CC16,

| ‘ cc18, cc102

) D) Widespread, locally common in the Cing Cases region of
Grdnde Terre, never very abundant. From films over mud,
among the filaments of other algae, algal felts, the

piankton and in the aufwuchs of larger plant growths.
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120372 Cosmarium tinctum Ralfs

A) Cells: average length 13,0 um; isthmus; average width
7.5 um; semicells; elliptical; cell wall; smooth;

chloroplasts; axial with one pyrenoid,

B) West (1908) gave the size ranges as - cells: 7,5 - 11,6
um wide; 10,0 - 15,0 pum long; 5.0 - 9.0 pm thick,

isthmus; 4.5 - 8.4 um wide, cells wall; smooth, red-brown,
C) Two populations studied: ‘ ' .
Cing Cases: cc9, cci13

D) Recorded only from'two pools in the Cing Cases region
of Grande Terre, From among the filaments of other

algae and in the aufwuchs of larger plant growths,
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120373 Cosmarium pseudoholmii Borge

a)

C)

D)

Cells: average width 55.0 um; average length 31.0 um,
isthmus average width 15.0 um. This species was

identified on return to Durham by K. Handke.
Three populations studied:

Anse Cédres: AC2

Cing Cases: CC5, CC102

Recorded only from the eastern region of Grande Terre,
never very abundant. From films overlying mud and the

aufwuchs of larger plant growthé.




EXS}
J/t3 :
121451 'Mougeotia <8 ,uin

‘A) Cells: average width 7.0 um, three to four times as
long as broéd, chloroplast; a single, broad, axial plate.
As no reproducti#e structures were seen a full identi-~
ficationvof this alga has'not been possible. Probably

only one species present.
C) One population studied:

A

Ile Malabar: ME109

. D) Recorded only on one occasion, forming an almost unialgal

growth in water storage tank (oil-drum).

E) Recorded by Whitton (1969).
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122169 Spirogyra mirabilis (Hass.) KGtzing (p.D.)

‘A) Colon&: many filaments aggregated to form bright-green
floating 'clouds'. Cells: 26.0 - 36.0 um wide, up to
116.0 um long, cross-walls; flat, chroﬁatophore: a
single 'ribbon'. Spores: not seen. This species was

identified on return to Durham by K. Handke.

B) Kolkwitz and Krieger (1941) gave the size ranges as -
cells: 21.0 - 33.0 um wide, cross-walls; flat, chromatophore;
single. Zygote formation: unknown. Parthenospores: 23.0 -
45.0 um wide, 33.0 - 88.0 um long, exospore; thin, smooth,

almost colourless.
C) 7 populations studied:

Anse CEdres: AC2

cing Cases: cc3, cc13, ccl15, ccié, cci01, cCc102

D) Recorded only from the eastern areas o6f Grande Terre;
especially common in the Cing Cases arxea, often very
abundant. Forms floating 'clouds' in pools, also from

the aufwuchs of larger plant growths.

E) Recorded by Whitton (1969).
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122401 Staurastrum alternans Brébiséon

A)

B)

C)

D)

E)

Cells: average width 26.0 um; average length 27.0 um;
isthmus; average width 8.0 um, semicells; ovate,
lateral angles rounded, apex; flattened to slightly

convex, cell=wall; granulate.

West (1908) gave the size ranges as - cells: 21.0 -

31.0 um wide; 22.0 - 33.0 um long; breadth of isthmus;

7.5 - 9.5 um.
One population studied:
Cing Cases: CC5

Recorded on only one occasion, from the aufwuchs of

larger plant growths.

Recorded by Whitton (1969).
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122469 Staurastrum cyrtocerum Brébisson

A)

B)

C)

D)

Cells: averagé width 45.0 um; average length 25.0 um,
iﬁthmus; avefage width 9.0 pum, semicells; cup-shaped,
upper angles produced to form short stout converging,
tdapered processes ending in shﬁrt spines, cell wall;

rough, covered with minute granules.

West (1908) gave the size ranges as - cells: 33,0 -
60.0 um wide; 23.0 - 29.0 um long; isthmus; 8.0 -

11.0 um wide.
Six populations studied:

Anse Cédres: AC3, AC104

Cing Cases: CC5, CC13, cc14, cc102

Recorded only from the eastern region of Grande Terre.
From films over mud, among the filaments of other algae

and the aufwuchs of larger plant growths.
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130201 Carteria globosa Korshikov

A)

B)

Cc)

D)

"the plankton.

CelLsf average diameter 23.0 um; cell-membrane; thin,
without papillae, chloroplast; large, cup-shaped,
dense with an axial pyrenoid, contraqtile vacuoles;
two, situated near to phe base of the flagellae,
pigment spot; small, central. |

Pascher (1927) gave‘the size ranges as - cells: 18.0 -
28.0 - um in diameter, flagellae as long as the cell or

longer.
One population studied:
Anse cedres: AC3

Recorded on only. one occasion, from films over mud and




130469 ChlamYdomonas'globosa Snoﬁ

405

A) Cells: average diameter 7.0 um; average length 14.0 pum,

B)

C)

D)

.ovate to alnmost spherical, sheath;vhyaline,'anterior

papillae absent, chloroplast; a parietal cup with basal
Dvrénoid, a single anterior contractile vacuole, pigment-

spot;-iateral, median.

Prescott (1962) gave the size ranges as - ceils: 5.0 -

7.0 pm wide; 10.0 - 19.0 um long.
27‘popu1atiohs studied:
Ile_Picard: wWl, W2, W3, W4, W6, W7, W9, w102, wiO03, w110,

w110, w113, wi17, w118, w120.

?le Malabar: MWi, MW103, MW104, ME103, ME111

 Anse Ceédres: AC101, AC109

Cihq Cases: CC105

Takamaka: T3, T122, T124, T125

Widespread and often abundant. From films overlying
mud and rock, among the filaments of other algae, the

plahkton and the aufwuchs of larger plant growths.
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130901 Eudorina elegans Ehrenberg

A)_Colony: containing 4 - 32 cells, spherical to ovate.
Cells: 16.0 - '18.5 um in diameter, spherical, tightly

packed.

B) Pascher (1927) gave the size fanges as - colony:
60.0 - 200.0 pm in diameter. Cells: 16.0 - 24.0 pm in

diameter, often widely separated or tightly. packed.

C) 15 populations studied:

S A
Ile Picard: Wi, W4, W6, W7, W9, w104, w110, w113
Anse Cedres: AC2
Cihq Cases: CC5, CCl5, cc102, ccC105

I3

Takamaka: T1, T108

D) Widespread,occasionally abundant. From films over
rock-and mud, among the filaments of floating algae,

the plankton and the aufwuchs of larger plant growths.




106

131601 Phacotus lenticularis (Ehrenberg) Stein

A) Cells: 8.5 - 10.3 um wide; 13.6 - 16.0 pum long, valves
. of lorica much wider than cells, dark brown, sculptured,

chloroplast; cup-shaped with a basal pyrenoid.

'B) Pascher (1927) gave the size ranges as - cells: 13.0 -
20.0 um long, valves; much wider than the cell,
sculptured, papillate, occasiénally Smodth, chloroplast;

large, cup-shaped with basal pyrenoid.
C) 35 populations studied:

Tle éicard:vwl, w4, WS, W7, W9, Wi04, W110, w117

?le:Mélébar: ME107l

Anse Cidres: AC1, AC2, AC3, AC4, AC101, AC103, AC104,
AC109, ACl111, AC112

cing cases: €C3, cc5, ccl2, cc13, ccla, ccis, cC18,
cc101, c€c102, €C105

rakamaka: T1, T103, T108, T121, T122

D) Widespread, common and often very abundant. From films
overlying mud and rock, among the floating filaments of

other algae, the plankton and the aufwuchs of larger

plant growths.

E) Recorded by Whitton (1969).
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132601 Pleodorina californica Shaw

. A)

B)

C)

D)

Colony: spherical. Cells: 13.5 - 25.0 pm in diameter

' épherical; evenly distributed within almost colourless

homogeneous mucilage.

Pascher (1927) gave the size ranges as - colony:
250 - 450 pum in diameter. Cells 13.0 - 27.0 um

diameter.
Two populations studied:

Anse Cedres: AC103

Takamaka: T124

Rare, never very abundant. From algal films overlying

mud.




140201 Aﬁkistrodesmus acicularis (A. Br.) Korshikov

A)

B)

C).

408

Cells: average width 3,0 um; average length 50,0 um;
éingle,'almost stréight or occasionally slightly bént,
atténuate from the middle of the cell ending in sharp
points; chloroplasts; completely filling cell; daughter-

cells; emerge from diagonal split in mother-cell wall,

Korshikov (1953) gave the size ranges as - cells: up to

4.5 Uum wide; generally up to 80.0 pm long, occasionally

up to 210.0 um long,

. _ '
36 populations studied:

A
Ile Picard: W1, W4, W5, W7, W9, w110, w117

A . :
Ile Malabar: MW104, ME107

Anse Ceédres: AC1, AC2, AC3, AC4, AC101,AC103, AC104, AC109,
AC111,AC112

Cing Cases: cc3, cc5, cci2, cci3, cci4, ccis, cci8, cC10t,
cc102, €C105

Takamaka: T!, T103, T121,T122

Widespread and locally common, From films over mud, the

plankton, the aufwuchs of larger plant growths,
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140205 Ankistrodesmus braunii (Ngg.) Brlinnthaler

A) Cells: average width 5,0 um; 21,0 - 30,0 um long;

. B)

C)

D)

spindle~shaped, slightly rounded or pointed at the
eﬂds; daughter cells; emerge through a diagonal split

in the mother-cell wall,

Korshikov (1953) gave the size ranges as.- 5.0 - 8.0 um

wide; ZO.Q - 56,0 um long,

Ten populations studied:

A .
Ile Picard: W1, W2, W4, W5, W6, W7, W9, wi02, wiill, wi27

A .
Recorded only from Ile Picard, From films and

filamentous sheets over mud and rock, the plankton,
. . 1
among larger algal colonies, and the aufwuchs of larger

plant growths,
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140206 Ankistrodesmus falcatus (Corda) Ralfs

a)

B)

c)

D)

E)

Cells: 2,0 - 5,0 ym wide; up to 80,0 um long; straight
or oqcasionally twisted, gradually tapered towards the
poles;ending in a sharp point, single or a few

intertwined,

Kor shikov (1953) gave the size ranges as - cells:

‘3,5 - 4.5 pum wide; up to 80,0 um long, Prescott (1961)

gave the size ranges as - cells: 2,0 - 6,0 um wide;

25,0 - 100.0 pm 1long,

19-p§puiations studied:

Tie Picard: W2, W4, W6, W7, W110
Tle Malabar: ME108

Anse Cddres: AC1,AC3, AC103

cing Cases: CC9,CC12, CC14,CC102, CC107

~Takamaka: T2, T103, T121, T124, T3

Widespread and common but rarely very abundant, From
films over mud, as a constituent of the plankton and in

thé'aufwuchs of -higher plant growths.

Recorded by Whitton (1969).
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140207 Ankistrodesmus longissimus (Lemmermann) Wille

A) Cells: average width 2.5 pm; average 1ength 30,0 pmy
straight or occasioﬁélly.bent, tapering to sharp points
at the poles, bright green, solitary; Chlordplasts; a
few sﬁall plates; pyrenoids; generally two, clearly

visible.
B) Korshikov (1953) gave the size ranges as - cells:
3,8 - 7.5 um wide; up to 225.0 pum long.
C) One‘pppulationAstudied:
A
Ile Picard: W2

D) Recoided only once, From films over bottom mud, among

floating filaments and the plankton.
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140208 Ankistrodesmus minutissimus Korshikov

A) Cells: 1,5 - 3.0 im wide; 4.5 -. 11,0 um long; bow-shaped,

B)

c)

D)

E)

pbles bluntly pointed, pale blue-green, solitary.

Korshikov (1953) gave the size ranges as - cells:

2.8 - 5,0 um wide; up to 11.0 um long.,

35 pépulations studied:

Tle Picara: Wi, W2, W3, W4, W5, W7, wil4, w110, w113,
wilg, wi20, w127

?le_Malabar; MW103, ME103, Mﬁ108

Anse Codres: AC3, AC101, AC103, AC104, AC109, AC112

Ccing Cases: cc3, ccs, cci2, ccl4, ccis, ccis, cc102, cCi07

Takamaka: T1, T2, T108, T121, T122

WideSpread, common and occasionally abundant., From

the plankton and the aufwuchs of larger plant growths.

Recorded by Whitton (1969).
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140209 Ankistrodesmus mucosus Korshikov

A) Cells: average width 3.0 uh; average length 15.0 um;
spindie-shaped with rounded poles, single or a few

together in almost colourless mucilage.

B) Korshikov (1953) gave the size ranges as - cells:

1,8 - 2,3 um wide; 14,0 - 21,0 um long,

C) Two populations studied:
A .
Ile Picard: W2

Anse Cédres: AC3

D) Recorded only twice from two widely separated pools.

From films over bottom mud and the plankton.
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140210 Ankistrodesmus pseudomirabilis Korshikov

A)

B)

c)

D)

.plaht growths,

Cells: 1,5 - 3,0 um wide; 25.0 - 50,0 um lonég solitary,

spiral or 'S' shaped.,

Korshikov (1953) gave the size ranges as - cells: up

to 2,6 um wide; up to 60,0 pm long,

18 pépulatiohs studied:

A ~ . _

Ile Picard: W4, w104, W11l0, w112, w113, wile, w118, W127
cing Cases: CC5,CC9, CC14, CC107

Takamaka: T1, T108, T121, T124

Widespread, common and occasionally abundant., From

films over mud, the plankton and the aufwuchs of larger
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140454 Chéracium‘Sp., celis obviously cﬁrved,length times
breadth > three
A) Cells: average width 2.0 um; average length 12.0 um,
curved, end of cell slightly pointed.
‘It has not been possible to allocate a suitable binomial

due to insufficient material. Probably only one species.

C) One population studied:

A
Ile Picard: W6

D) Recorded on only one occasion, attached to a dead twig

on bottom of pool.




Characium strictim

10um
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140470 Characium strictum A. Braun

_A)

B)

C)

- D)

Ceils: average width 7.0 um; average length 25.0 um;
straight, symmetrical, oVal to cylindrical, broadly
rounded at the apex, §tipe; 1.2 uym long with small
basal attaching disc, chromatophore; a diffuse parietal

plate with a single pyrenoid.

Korshikov (1953) gave the size ranges as - cells:

6.0 - 7.0 ym wide; 23.0 - 30.0 um long.
Oﬁe population studied:

A .

Ile Picard: W5

Reéoxded on only one occasion, attached to a dead twig

at the bottom of a pool.



140501 Chlorella ellipsoidea Gerneck

A)

B)

C)

D)

Cells: average width 6.0 Um; average iength 7.5 pm;

~ellipsoid, a few together in an almost colourless

common mucilage; chloroplasts; singie, parietal with

a single pyrenoid;

Korshikov (1953) gave the size ranges as - cells:

4,2 - 7,4 um wide; 5.3 - 9.0 um long.

One population studied:
Ccing Cases: CC5

Recorded only once in an algal.film over mud,
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140504 Chlorella vulgaris Beyer

‘A) Cells: average diameter 6.5 Um, spherical, generally
solitary.
B) Korshikov (1953) gave the size ranges as = cells:

4,2 - 10,5 Mdm in diameter,

" C) 12 populations studied:
A . :
Ile Picard: W1, W2, w3, w4, W5, W7, w104, w107, 0600 + 0900
?le Malabar: MW103

Takamaka: T108, T124

. : ' A
D) Widespread, locally common on Ile Picard, occasionally
abundant. From films, and filamentous sheets over mud

and rock and the plankton.




140505 Chlorella mucosa Korshikov

A)

B)

- ©)

D)

Cells: average diameter 3,9 um; spherical, few or

many together within almost colourless mucilage,

Kofshikov (1953) gave the size ranges as - cells:

2,7 - 5.8 um wide.

One population studied:

AL
Ile Picards w2

Recorded only once., From an algal felt.
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141003 Coelastrum cambricum Archer

a)

B)

'c)

D)

F)

Cells: 6.0 -~ 12,0 um wide; globular to conical, joined

'by short projections to form a colony with triangular

intercellular spaces; cell wall; rough,

Korshikov (1953) gave the size range for cells as =
cells: 9,0 - 12,0 pym in diameter.

Twelve populations studied:

A _

Ile Picard: Wl, W2, W3

Anse Cédres: AC1l, AC104

cing Cases: CCl, cCc2, cc3, CC5, CCl13, cCl4, CCl8

Widespread but rare, From films, among floating’

filaments, planktonic and from the aufwuchs'of larger

plant growths,

Philipose (1967) listed many records from paddy-fields,
ponds, ditches, and shallow pools in Burma, Ceylon and
India. He described its distribution as Africa, America,

Austfalia, Ceylon, Europe, India, Japan, Java.
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141009 Coelastrum microporum Nageli

A)

B)

c)

D)

F)

'cells to form a spherical colony.

Cells: average diameter 13,8 um; spherical, wunited by

very short mucilaginous projections with up to six other

-

Korshikov (1953) gave the size range as - cells: 6.0 =

27.0 um, usually 16.0 - 18,0 uym in diameter,

Twenty-two populations studied:

A ' .

Ile Picard: w2, Wii3, wi20

A

Ile Malabar: ME111

Anse Cldres: AC1 AC2, AC3, AC104

Cing Cases: cc2, cc5, cC12, CC13, cCl5, CC16, CC102, CC104,
cCc107

rakamaka: T1, T2, T108, T118, T122

Widespread and locally common, From films, over mud, among
fldatihg filaments, planktonic and in the aufwuchs of

larger plant growths,

Philipose (1967) listed many records from, rock pools,
tanks, ditches and ponds in Burma, Ceylon and India.

He;déscribed its distribution as ubiquitous,
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141501 Dimorphococcus lunatus A, Braun

A)

B)

. C)

D)

F)

Cells: 4.0 - 8.0 pm wide, 8.0 - 12,0 um long; oval
to reniform, broadly rounded at the poles, few or many

togethér within almost colourless mucilage,
Philipose (1967) gave the size ranges as = cells:
4.0 - 15.0 ué wide; 9.0 - 25.0 pum long.

EleVeh populatioﬁs studied:

?1é Mélabar:'MWlOl

, . '
Anse Cedres: AC3

‘cing Cases: CC3, CC5, CC104

Takamaka: T1, T103, T108, T118, T122, T124

S A '
Not recorded for Ile Picard, elsewhere widespread and
1océily common, ‘From films overlying mud, among floating
filaments, the .plankton, and the aufwuchs of larger

plant growths. VOften forming the major constituent of -

‘the plankton in some poolse

PhiiipoSe'(1967) listed many records from, ponds and
tanks in Burma and India. He described its distribution
as Africa, Burma, Europe, Formosa, Iﬁdia, Japan, Java,

North America, Siam,
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Golenkinia radiata
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142102 Golenkinia radiata Chodat

A)

B)

)

D)

F)

Cells: 10,0 - 12,0 pm wide; spherical, solitary; cell
wall; cqvered with a number of bristles of average
length 38,0 um; chloroplasts; cup-shaped, single with

a single pyrenoid,

Korshikov (1953) gave the size ranges as - cells:
10,0 - 18,0 pm wide; bristles; 40,0 - 45,0 pm long.
Phiiipose (1967) gave the size ranges as - cells:

7.0 -:15.0 pm wide; hristles;'25q0 - 45,0 pm long.

TQenﬁy-six pbpulationslstudied:

?1e ficérd:-wl

Anse C3dres: AC1, AC2, AC3, AC103,. AC104

cing Cases: CCl, cC2, ccs, ccs, cco, cciz, ccil, ccid,
cc1s5, cc17, cc1g, c€c104, CC107

Takamaka: T1, T102, T103, T118, T122, T124

Widéspread,_locally‘common>in the Cinq.Cases region,

dccésionallf abundant, From films 6ver1ying mud, among

floating-filaments, the plankton and in the aufwuchs of

larger plant growths,

Philipose (1967) described its distribution as Ceylon,

_ Euroﬁe, India, Japan, North America, South Africa,
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142701 Nautococcus caudatus Korshikov

A) Cells: 20,0 - 27.0 um wide; spherical to onion-shaped,
with a well developed 'swimming-cap', solitary;
chloroplasts; irregularly globular with a central

pyrenoid,
B) Korishikov (1953) gave the average diameter as 20,0 um

c) Thi;teen-populations studied:
Tle Picard: W1, W4, W5, W6, W7, Wit3, w115, W127
gle,Mélabar: MW1i01
Cihq,Cases: cco, CCIS, CC1ie6
Tak&ﬁaka: T1 |

D) Widespread,.localiy common on ?le Picard,occasionally

4 ve?y ébundant.' ?rom film§ errlying-mud; among floating

fiiaﬁeﬁts,.the plankton and the aufwuchs of larger
groﬁfhs, occasionally seeh #s a yeilow film completely

covering the surfaces of pools,
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142902 Oocystis crassa Wittrock

A) Cells: 7.0 - 10,0 pm wide; up to twice as long as broad;

B)

C)

D)

F)

ovate, broadly rounded at the poles, single or in colonies

of 2 - 8 enclosed in the much swollen and gelatinized

mother'cell wall; cell membrane; thickened at the poles;

chloroplasts; 3 - 5, large parietal discs with pyrenoids,

Korshikov (1953) gave the size ranges as - cells: 10,0 -

20.0 pum wide; 14,0 - 26.0 pm long,

Seven populations studied:
Ile Picard: W4, W6

cing Cases: CC9, CC12, CCi3, cC18, CC102

Recorded only from two widely separated areas of the
atoll; From films overlying mud, among floating filaments,

the planktbn, and the aufwuchs of larger plants growths,

In sﬁallow,pools overgrown with weeds; Burma (West, W.
auiG{.S;, 1907); from rock pools and tanks; Ceylon (Crow,
1923);-Philipose (1967) described its distribution as
Au§£r§lia, Bufma, Ceylon; Europe, Madagascar, North America,

Siberia.
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142907 Oocystis parva W. et G. S. West

A)

B)

C)

D)

Colony: up to 8 cells enclosed within the gelatinized

. wall of the mother cell, Cells: 3.9 - 4.3 pm wide;

6.0 - 9.0 um long; oval to spindle-shaped, pointed at

the'poles; chloroplasts; 1 =« 3 without pyrenoids,

Korshikov (1953) gave the size range as - cells:

4,0 - 7.0 um wide; 6.0 -~ 12,0 um long.

Fourteen populations studied:

A

Ile Picard: wil, w4, W7, wit3
Ile Malabar: MW103

Anse Cedres: AC111,AC112

Cing Cases: CC3, cC5, CC13,CC18

Takamaka: T108, T118, T124

Widéséread, locally common, never very abundant, From
filmsMoverlying mud, among floating filaments, algal
feits, larger gelatinous colonies, the plankton and the

aufwuchs of larger plant growths,
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142910 Oocystis pusilla Hansgiig

A) Cells: average width 4,0 um; average length 8,0 um;

B)

C)

up to twice as long as broad, cylindrical, broadly-
rounded at the ends, solitary, occasionally up to
8 célls remaining within the gelatinized mother cell

wall;'chloroplasts: 2 - 3, without pyrenoids,

Korshikov (1953) gave the size range as - cells:
4,5 - 6.4 um wide; 8.0 - 12,0 pm long, Philipose (1967)
gé#e the size range as - cells: 3,0 - 7.5 pm wide;

6.0 — 12,0 um long.

Three populations studied:

Ile Picard: Wil, W4, w107

e _ . A
E) Recorded only from three pools on Ile Picard, From

films overlying mud, among algal felts and larger
gelafinous colonies, the plankton and the aufwuchs of

larger plant growths.
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143103 Pediastrum boryanum (Turpin) Meneghini

IVA) COlonyﬁjcircuiar without intercellu;ar spaces, Cellé:
éve;gge width 8,0 um; polygonal, outer surface slightly
1to aeeély emarginéte with two short processes usually
ending’in short spines; cell wall; usually granulate,

occasionally smooth,

B) Philipose (1967) gave the size.range as - cells:

v7.0:- 40,0 pm in diameter, A .
C) One population studied:

'Ciﬁq Cases: CC102
Di Recorded froﬁ only one pool in the Cing Cases region of

Grande Terre, From among floating filaments.,

F) From an artificial tank; Ceylon (West and  West, 1902);
shallow pools 6vergrown with weeds; Burma (West = and West,
'1907); Philipose (1967) described its distribution as

ubiquitous,




+Pediastrum tetras
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143109 Pediastrum tetras (Ehrenberg) Ralfs

A)

B)

- C)

D)

F)

Colony: circular without intercellular spaces. Cells:

average width 7.0 um; marginal cells; divided into two

tlobesvbY'a deep linear incision, which may reach the

middle ‘of the cell, each lobe is truncated and slightly
emarginated; inner cells; four to six sided with a

single linear incision.

Philipose (1967) gave the size range as - cells: 5.0 -
27;0 H“m in diameter and stated that the lobes of the

maréibal cells may be further divided into two lobes.
One”populationAstudied:

Cinéléases:_CClOZ

Recorded on 6nly one occasion, from a film overlying
mpd.

Philipose (1967) listed many records from paddyfields,

ponds, pools, streams, tanks, ahd lakes in Burma,

‘Ceylon and India. " He described its distribution as

ubiquitous.
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Scenedesmus acuminatus
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143501 Scenedesmus acuminatus (Lagerheim) Chodat

A)

B)

C)

D)

F)

Cells: 2,0 - 5.0 um wide; 20,0 - 30.0 pum long; spindle-~
shaped lunate, sharply pointed at the poles; cell-walls;

smooth; 4 - 8 cells within colony,

Philipose (1967) gave the size range as - cells:

2.0 -. 7.0 pm wide; 12,0 - 48.0 pm between the apices.

Five populations studied:

A .

Ile Picard: Wi

Cing Cases: CCl, CC3, CC5, CC12

Takamaka: T102

A rare species, never very abundant though widespread.
From fiims overlying mud, among fioating filaments,

planktbnic and in the aufwuchs of larger plant growths,

Philipése (1967) listed many records from tanks, lakes;
pools,-ponds,-and sﬁamps in Burna, Ceylgn and Indié. He
descfibed its distribution aé widespread including:
Africa, Aﬁstfalia,ABurma( Ceylon, Europe, India, Japan,

Javé,'North America, Singapore,
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143502 Scenedesmus bijuéatus (Turpin) Katzing

A)

B)

- C)

D)

F)

Cells:'3.0 - 6,0 um wide; 6,0 - 18,0 pum long, oblong, oval, or

ellipsoid, Broadly rounded at the ends; up to 16 cells in a

flat linear series,

Philipose (1967) gave the size ranges as - cells:

3.5 = 7,0 um wide; 7,0 - 23,0 um long,

42 populations studied:

?1e Picard: W1, W4, W6, W7, W9, Wi02, w104, w110,}w112,
Wll3, w117, Wits, Wi19, W120, Wi127

fle Malabar: ME102, ME103, ME104, ME108, ME111

Anse Cddres: AC1, AC2, AC3, AC103, AC104, AC109

Cing Cases: cCi, cC3, CC5, cC12, cc13, cci4, ccie, cC17,
cc1s, cc102

Takamaka: T122, T124

Widespread, locally common and often abundant, From films
overlying mud and rock, among floating filaments, algal

felts and larger gelatinous growths, the plankton and in

the aufwuchs of larger plant growths,

Philipose (1967) listed many records from streams, stagnant
wétef ditches, canals, ponds, tanks, rainwater pools,
cement cisterns and attached to larger plant growths in Burma,

Ceylon and India.
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143508 Scenedesmus obliquus (Turpin) Katzing

A) Cells! average width 6.0 um; average length 15,0 pum;

B)

C)

D)

F)

spindle-~shaped to fusiform, outer cells bow-shaped, almost
lunate, ends of cells acutely or slightly rounded, usually
sides straight, cell-walls; smooth, 2-4 occasionally up

to 8 cells within colony.

.Philipose (1967) gave the size ranges as =~ cells:

2,0 - 9,0 um wide; 5.0 - 27,0 'um long,.

One population recorded:

Takamaka: T124

Recorded only once, from an algal film overlying bottom mud.

‘Philipose (1967) listed many records from paddyfields,

tanks, stagnant waters, ditches, ponds and cement .

cisterns in Ceylon and India, He described its distribution

as ubiquitous,




il
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Scenedesmus quadricaud
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143510 Scenedesmus quadricauda (Turpin) Brébisson

A) Cells: 2.8 -_15°O um wide; 8.0 - 31,0 um long; oblong
toAchind:ical, broadly rounded at the poles, cell walls;
smooth, end-cells possessing a long curved or straight

spine at each pole.

B) Koréhikov (1953) gave the size ranges as - cells:

2,5 - 15,0 um wide; 7.0 - 43,0 pm long,

‘C) 49 populations studied:

?13 pigardQ Wi, W2, W3, W4, W6, W7, W9, Wi02, W104, W112,
W13, w117, w118

%1e Malabar: ME103, ME108

Anse ¢éddres: ACI, AC2, AC3, AC101, AC103, AC104, AC109

Cinq_Cases:'CCI, ccz, c¢3, ccs, ccs, cc9, cci12, ccis,
' cc14, ccis5, ccis, CC17,.CC18, cci02, cc1o4,

cc105, ¢c107 .
Takamaka: T1, T2, T102, T103, T108, T118, T121, T122, T124,

T125, 3300 + 0300

D) Widespread, locally common and occasionally abundant,
From films overlying mud and rock, floating filaments,
larger gelatinous colonies, plankton and the aufwuchs of

larger plant growths
l E) Recorded by Whitton (1969),

F) Philipose (1967) listed many records from paddy-fields,
lakes, stagnant waters, ponds, tanks and swamps in Burma,

Ceylon and India, He described its distribution as

i : ' ubiquitous.
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144102 Tetraedron incus (Teiling) G. M.lSmith

A) Cells: 14,0 - 20,0 um wide; solitary, tetragonal,
flat or pyramidal, the polés produced to form lobes

each ending in a spine 7,0 - 18,0 um long,

B) Philipose (1967) gave the size ranges as = cells:

15,0 - 20,0 pym wide; spines; 7.0 = 8,0 um long,

c) 14 populations studied:

$le Malabar: ME102

Anseﬂcgdres: Ac2

Cing Cases:.CC3, ccs, CC13, cc14, cci5, ccto2, cclo4,
cc107

“Takamaka: T1,.T2, T104

D) Reccrded only from the eastern end of the atoll, where
it was locally common, From films overlying mud,
among flodting filaments, the plankton, and the

aufwuchs of larger plant growths.,

RSSO ECY N
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144103 Tetraedron minimum (A. Br.) Hansgirg

A) Cells: average diameter: 9.0 Mm; solitary, guadrangular,

'with concave sides and rounded polés.

B) Korshikov (1953) gave the size ranges as = cells:

6,0 - 20,0 pm wide.

C) 23 populations studied:
A .
Ile Picard: W1
: \
Anse Cedres: AC1, AC2, AC3, AC103, AC104
c1dq"caSes: cc3, ccs5, cc9, cci12, ccl4a, ccle, ccl7,
cci8, cc102, cc104

Takamaka: T1, T103, T118, T122, T124, T125

D) Widéépread, though only one record from the western end
'of.fﬁé aﬁoll,'locally cbmmon in the eastern region,

From films over mud and rock, among floating filaments

of other algae, the plankton and the aufwucﬁs of larger

plant growths,
E) Recorded by Whitton (1969).

F) Phiiipose (1967) listed many records from filter beds,
ditches, ponds, tanks, 1ake$ and swamps in Afghanistan,
Burma, Ceylon and India. He described its distribution

as ubiquitoué.
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Tetraedron triangulare

10um “
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144104 Tetraedron triangulare Korshikov

A) Cellé: average diameter 7.5 um; distance between
_poleé 12,0 pm;_flat, triangular,»with slightly concave
sideé”and rounded poles, cell walls; covered evenly
withtpapillae, with larger papillae at the poles,

chloroplasts; single with a single pyrenoid.

B) Korshikov (1953) did not give the diameter but gave the

range for the distance between the poles as 12,5 - 14,0 um,

c) Séven populations studied:
A ‘ ,
Ile Picard: W4, W6, W7
cing Cases: CC9, CC18, CC107

Takamaka:T103

D) Widéspread but rare, never abundant. From films over
mud, among floating filaments, the plankton and the

aufwuchs of larger plant growths,




- Treubaria triappendiculata




ay

.144403 Treubaria triappendiCulata-Bernard

A)

B)

)

D)‘

F)

India, Java, and North America.

Cells: 12,0 -'16.0 um wide; extended into 3 poles each
produced into a long hyaline spine with ‘a broad base
up to 12,0 um long; chloroplasts; 1 ~ 3, each with a

pyrenoid.

Philipose (1967) gave the size ranges as - cells:
6,0 - 13,0 pm wide; spines; 12,0 - 40.0 pm long.
Two populations studied:

Cing Cases: CC2, CC5

Reéorded only from two pools in the Cing Cases rejgion
of Grande Terre, From‘films over mud and among the

filaments of other algae.

Philipose (1967) described its distribution as Europe,
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144703 Sorastrum spinulosum Nageli

A) Cells: average width 12,0 um; average length 14.0um;

‘B)

c)

D)

F)

reniform or cuniform, with two relatively short spines
at the apex of each angie, up to 32 cells within almost

colouriéss, diffluent mucilage.

Korshikov (1953) gave the siée ranges as - cells:

12.0um - 18,) um wide; 6,0 - 18,0 um long,

One population studied:

Cing Cases: CC18

Recorded only once from the aufwuchs of Chara zeylanica.

Philipose (1967) listed many records from among aquatic

vege;ationlin paddy-fields, ditches, ponds, pools, and
cement cisterns in India. He described its distribution
as;.Africa, Ceylon, China, Europe, India, Jamaica, Japan,

Java, New Zealand, North and South America.
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150101 Apatococcus lobatus (Chodat) Boye-Petersen

A)

B)

c)

D)

Colony: an expanded light-green sheet. Cells: average
width 7.5 um; average length 9.0 um; chloroplast; a

single parietal plate.

Printz (1964) gave the'size ranges as - cells: 7.0 =’

12.0. um wide, rarely up to 15.0 um wide.

Four populations studied:

A .
Ile Picard: 0564 + 1017, 0600 + 0900

. Takamaka: 3343 + 0590, 3345 + 0551

Widespread, occasionally abundant. From the bark of

trees, occasionally planktonic. This species was

especially common and often very abundant on the bark

of the Calophyllum trees near Bassin Takamaka (T2).
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152801 'Gongrosira debaryana Rabenhorst

A) Colony: forﬁing an expanded green sheet over the
substrate with filaments fising vertically from the
base. Fiiaments; average width 25.0 um short, rarely
brancﬁing. Cells: 16.0 - 26.0 pum wide; 28.0 ~ 34.0 um
long; chloroplast: a singie pariefal plate with a

single pyrenoid. Sporangia: average diameter 30.0 um.

B) Printz (1964) gave the size ranges as - cells: 15.0 -

50.0 um wide. Sporangia: up to 150.0 pum in diameter.
C) Seven populations studied:

A -
Ile Picard: W1, W2, W3, W6, W7

?le Malabar: Mwio4

D) Often the dominant species where it occurs. Forming
eXpanded sheets oVef rock, wood and occasionally other
aigae. It is likely that this species is more common
and widespfead than the above data suggest as many
reéords had to be éoded under 152850 Gongrosira sSp.,

due to lack of identifiable characters.

E) Reéprded by Whitton (1969).
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152901 Hormidium fluitans (Gray) Heering

A) Filaments:.yellow-green dehse;y aggregated, geniculately
bent. Cells: 7.5 - 8.5 pum; 7.0 - 24.0 um long; cylindrical
to‘bafrel-shaped; a single parietal plate with indistinct

pyrenoid.

B) Ramanathan (1964) gave the size ranges as - cells: 6.5 -
9.0 um wide; one - three times as long as broad.

C) One population studied:
Anse_Cédres: AC2

D) Recorded on only one occasion, forming filamentous sheets

over rock and on submerged Chara zeylanica.




Stichococcus bacillaris

10um
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154455 Stichococcus bacillaris Nageli + cylindrical > 2 um

" A) Filaments: cdmposedTof 4 - .16 cells. Cells: average
width 3.2 um; average length 5.5 um; chloroplast; a

single parietal plate; without pyrenoid.

B) Ramanathan (1964) gave the size ranges as - cells:

2.0 - 3.8 pm wide; two to six times longer than broad.
C) Two populations studied:

A '

Ile Picard: 0600 + 0900, 0609 + 0900

, A
D) Recorded only from Ile Picard, from algal crusts over

sand and the bark of trees.
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154603 Trentepohlia iolithus (L.) Wallroth

A)

B)

C)

D)

Colony: composed of horizontal and vertical filaments
forming bright pink, orange or green sheets over
substrate. Cells: average width 20.0 pum; average length

24.0 pum. Sporangia: 18.0 - 30.0 um diameter.

Prescott (1962) gave the size ranges as - cells: 14.0 -
35.0 um wide; 24.0 - 50.0 um long. Sporangia: 20.0 -

48.0 um in diameter.
Nine populations studied:

A ' o :
Ile Picard: W1, 0600 + 0900, 0621 + 0997
Cing Cases: cc2, 3841 + 0623
Takamaka: T1, 3300 + 0300, 3345 + 0551

A
Tle Esprit: 1000 + 0600

Widespread, occasionally very abundant. Forming bright

pink, orange or green expanded sheets over rock and wood.
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.160751 Oedogonium sp., <8 um

A) Observation :of the Aldabran material suggested the
presence of two species:
‘a) éélls: 7.0 - 20.5 um wide at widest point. Oospores:
average width 23.0 um; average length 25.0 um, ovate,
wall; smooth. This.species seemed wiaespread

. occurring in every area of the atoll sampled.

b) Cells: 5.0 - 10.5 um at the widest point. Oospores:
‘average diameter 23.0 pm spherical, wall; smooth.
-This species seemed restricted to the Cing Cases

area of Grande Terre.
C) 14 populations studied:
A Ny : )
Ile Picard: W1, w4, w107, w110
A .
Ile Malabar: MW104

‘cing Cases: CC2, cc5, ccl2, ccl3, ccl4, cCl6, CC18,

cc101, 3841 + 0623

D) Widespread, occasionally very abundant. From films,

filamentous flocs, the plankton and epiphytic on other

algae and larger plant growths.
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160752 Oedogonium sp., >8 £ 12 um

A) See also 160751 Oedogonium sp., < 8 im

B) 25 populations studied:

D)

algae and larger plant growthé.

A
- ITle Picard: W1, W4, W6, W7i'W103, wio4, w110, witl,

Wwi12, wWiis
21e Malabar: MWwl, MW103, MW104

Anse Cédres: AC2, AC103, AC112

cing Cases: €C5, cCC8, CC13, cCl4, cc15, cc101, €C102

Takamaka: T1, T125

Often the dominant alga in certain habitats. From

films over mud and rock, forming filamentous flocs,

from algal felts, the plankton and epiphytic on other
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160753 Oedogonium sp., > 12 &£ 16 um

A)

©)

D)

See ‘also 160751 Qedogonium sp., <8 um

17 populations studied:

%1e picard: Wi, W2, W4, W7, Wi04, Wi07, Wil2, 1000 + 0500
A .

Ile Malabar: MWi, MW104

Anse Cédres: AC1, AC2, AC4

Cing Cases: CC102

‘Takamaka: T1

-Grahde Terre Central: SC101, 2652 + 0378

Ooften the dominant alga in certain habitats. From films
overlyinq mud and rock, forming filamentous flocs, from
algal felts, the plankton and epiphytic on other algae

and larger plant growths.




160754 Oedogonium sp., > 16 <L 20 um

A) See also 160751 Oedogonium sp., < 8 um

C) Four populations studied:

D)

plant. growths.

A
Ile Picard: W1, W4, We

A .
Ile Malabar: ME102

Widespread but rare. From films, filamentous flocs,

the plankton and epiphytic on other algae and larger
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160755 Oed.ogonium‘ sp., >20 < 24 pun
A) See also 160751 Oedogonium sp., < 8 uﬁ
.C) One bopulation studied:
Takamaka:'TZ

D) Recorded only on one occasion, planktonic.
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160801 Pithophofa oedogonia (Mont.) Wittrock

a) Coiony: a dense aggregation of filaments. Cells:
avefage width 64.0 um, average length 500.0 um,
cylindr;cal, Akinetes: average width 82.0 um; average
length 184.0 um, apical akinetes ovate, intercalary

akinetes barrel-shaped.

B) Prescott (1962) gave the size ranges as - cells: 45.0 -
70.0 um wide, up to 20 times longer than broad. Akinetes:

57.0 - 144.0 pum wide, 95.0 - 380.0 um long.
C) Nine populations studied:

A :
Ile Picard: W4, W7, W9, w102, w104, wWill
A
Ile Malabar: MW102, ME107
Cing Cases: CC101
D) Widespread and occasionally very abundant. From films
over mud and rocg, forming filamentous sheets over mud,

rock and decaying vegetation.
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170106 Chara zeylanica Kl. ex Willd. var. diaphana (Meyer)

A)

C)

D)

E)

R. D. Wood
The Aldabran material was identified by R. D. Wood.
Five populations studied:

Anse cedres: AC2

cing Cases: CC5, CC12, CC13, CC102

Recorded only from the eastern regions of Grande Terre,

whefe_it was widespread, common and often very abundant.

Recorded by Whitton (1969).
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Table 4.3 Computer number categories used as 'dumping

010250
010550
010650
010950
012249
013650
014231

014232

014233
014234

015250

015531
015532
015535
015538
015550
015551
015552
015553

- 015555

015558
015731
015732
015736

015750

015751
015849

015850

015950

grounds'

taxonomi

Anabaena sp

Aphanocapsa

for material for which insufficient

¢ data were available.

sp.

Aphanothece

sp.

Calothrix s

Entophysali

o8
s not above

Hyella sp.

Lyngbya not
LYngbza not
Lyngbya‘not
angbza not
Nosfoc sp.

Oscillatori

pm
<2 um

above <1

>1
>2
>4

above

above <4 um

above <6 um

a not above >1 £2 um

Oscillatori

a not above >2 <4 um

Oscillatori

a not above >8 <12 um

Oscillatoria

Oscillatoria

not

Sp.

«Oséilldtoria

sp.

Oscillatdria

sp.

Oécillatoria

Oscillatoria

Oscillatoria

sp.
sp.
sp.

’

1

above

”1
>2
>4
>8

732 um

<2 pum
<4 um
<6 um
<12 um

>32 um

‘Phormidium
Phormidium

‘Phormidium

Phormidium

Phormidium.

Plectonema

.Plectonema

Pleurocapsa

not above >1 <2
>2 <4

pm
not above pm

not above >1 um

sp.
Sp., >1

not above

<2 pm

sSp.
sp.




016931
016952
017650

017850

030250
030251
659950
099951
130432
130450
140550
149950
149953
152850
152949
152950
159950
159953

159954

Ulotrichales + Chaetophorales sp., Chaetophorales,

4no,upright filaments, €8 um

464

Spirulina not above £1 um
Spirulina sp., >1 £2 um
Tolypothrix sp.

Westiellopsis sp.

Euglena sp.
Euglena SpP., >32 um long
nyrophyta, genus not known sp.

Centrales sp., £8 um diameter

Chlamydomonas not above <8 um long not palmelloid

Chlamydomonas sp.

Chlorella sp.
Chlorococcales, genus not‘known, sp.
Chlorococcales sp., >8 £16 pum narrowest diameter

Gongrosira sp..

Hormidium not above

Hormidium sp.

U}otrichales + Chaetophorales, genus not known, sp.
Ulotrichales + Chaetophorales sp.,-Chaetophorales,

no'ﬁpright filaments, £8 um
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D)'Ecé;ééical notes on distribution, abundance, and
haﬁitat.

E) Whether recorded by Whitton '1969° or Potts (1977).
F) Re?iew of the relevant literature, giving ecological
data and distribution. The literature is not coﬁ—

prehensive, only including references to species of

particular interest or relevant to atoll habitats.

Table 4.3 lists species numbers of groups which were
not possible to describe in detail due to lack of taxonomic
information'e.g. reproductive structures;'and which are
therefore excluded from. the detailed description.of the'
species. It is possible. that some species in the ltable may
be the same as those described in species descriptions and

that some may be new species not yet recorded for the island.

4,3 Statistical Analysis

For the purposes of all statistical analyses each different
'spécies'-number has been regarded as a separate 'species’ This

may lead to slight over representation within some species

e.g. Lyngbya, Oscillatoria and slight under representation
within éomeAspecies e.g. pennate diatoms. As the taxonomy of
some phyia-is still incomplete however, it is felt that this
approacﬁ Qould give a more accurate picture than carrying out
analyses on only those species fully described, which would
lead to a.tota1 lack of representation of some phyla.

The composition of the Aldabran terres;rial and freshwater
algae is given in Table 4.4. The data of Whitton (1971) are

included for comparison,
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Table 4.4 Species composition of terrestrial and

freshwater algae of Aldabra

(total number

of sixfdigit computer numbersf

present

survey
total species ' 292
Myxophyta 188
heterocystous Myxophyta 28
Rhodophyfa' : 1
Euglenophyta | 11
Cryptophyta 8
Pyrrophyta : 3
" Xanthophyta 2
Bacillariophyta 8
.Conjugatqphyta 12
Chlorophyta 58

Charophyta 1

%
age

total

643
9%
0.4%
4%

2.7%

1%
0.7%
2.7%
4% -
20%
0.43

data of
Whitton
(1971)

149
90

0

14

37

not

%
age

total

60%

assessed

3%
0.7%

0.7%
9%
6%
25%
0.7%
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Preliminary observations of the computer data suggested
that the ter;estrial and freshvater algal habitaté could be
divided iﬁto 12 major categories for the purposes of statis-
tical analysis. Computer queries were devised (2.383) which
allocated eQery aigal record into one of these habitat
categories (Table 4.5). The habitat categories are highly
subjecti?é but are used here as an example of the type of
analysiS‘yhich may be carried out using the terrestrial and
freshwater data bank.

Data are presented as follows:

A) Table 4.6 summary of numbers of species recorded for

major taxa.
B) Table 4.7 total records for major taxa.

C) Tablé 4.8 summary of species from major biological
groups. (As preliminary observations suggested that
blue—greenAalgae were the most abundant phylum, with
other phyla being sparsely represented, species were

divided into blue-green algae and eukaryotic algae.)

In all cases lichens, higher plants and heterotrophs
were left as broadly grouped categories but were included

for comparative purposes.

D) Table 4.9 total records for major biological groups.

E) Table 4.10 summarizes the above data.
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Summary of numbers of species recorded for
major taxa from 521 1 cm2 samples (2.383).
For the purposes of the present study each
'species' number is regarded as a separate

species.
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4.7 Total records for major taxa recorded for 521 1 cm2

samples (2.383).
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Table 4.8

iy

Summary of species from major biological

groups from 521 1 cm2 samples (2.383). For

" the purposes of the present study each 'species'

number is regarded as a separate species.
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Table 4.9 Total records for major biological groups

from 521 1 cm2 samples (2.383).
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5 ACETYLENE REDUCTION STUDIES -

Initial observations of the algal flora showed a range
of commﬁnities of Nostoc occupying habitats ranging from
tefrestr;al.to‘submerged for long periods and often cgvering
largéAareéé. It wés decided therefore to use the liéited
equipménta(2.37) for a comparative study of nitrogeﬁ fixation
in-fouf distinctive Nostoc communitiés in the hope that the
data obtained might be useful for comparative studies with
jNostbc from other regions. A brief study was also made on

Tolypothrix byssoidea, the most widespread terrestrial alga

on the_étoil. The communities studied were as follows:

A) 015203 Nostoc commune var. flagelliforme: early in
tﬁe”wet gseason this form grows directly over shaded

sahd, but later occurs connecting the leaves of sedges
and grasses

:B) 015202'Nostoc commune: material intermediate between

A and C; growing over coarse sand later in the wet

_season

C) 015202 Nostoc commune: material representing the

“original description of the species

D) 015202 Nostoc commune: forming small, firm, verrucose

colonies, always including 015707 Phormidium jenkelianum.
: As a result of microscopy observations, the assumption

was made that for the colonies of this form used in

aséays, only 70% total chlorophyll a was assoclated

->wi£h Nostoc commune. These coionies grew in shallow
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depressions receiving about the same amount of wetting
as C but in an area with particularly high pliosphate

levels (3.272)

E) 015202 Nostoc commune: round colonies intermediate

betwéen C and F, associated with pools that were more

permanent than those where <«C occurred.

F) 015213 Nostoc sphaericum: from pools which often held

water for many days.

G) 017602 Tolypothrix byssoidea: cores were taken from

old 'cushions' overlying limestone pave.

Thrée main types of field experiment on rates of acetylene
réduction were planned: time course in individual serum bottles
in the light; incubation of various communities in situ for 1
to 2 h; éﬁanges in a partiqular population during the day.

.Tﬁe'results of the time course studies (Fig. 5.3)
indicatéé that the. periods of 1 to 2 h were suitable for the
'stanaafd assay. Marked changes in rate during this in-
‘cubation would seem to be mostly due to changes in light
_intensity and/or temperature, rather than anything that
might have been caused by incubation in.a limited volume
such as COZ deficiency. It was not posgible howe&er to
" assess the effects of raised temperatures in those cases
'where_the temperature inside the incubation vessel was
Slightly higher than the ambient temperature (Table 5.1).

The results of the incubations for 1 to 2 h periods are
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shown in Table 5.1 and those of changes ﬁaking piace in the
day.in Fig!lS.lp Table 5.1 als§ includes estimates of the
rateé of acetylene reduction per unit area for those
instances where ip was considered that the biomass in the
sefumvbot£les corfesponded closely to the similar area of
commﬁnity around the‘béttles. The results of assays carriea
out én Aldabré by M. Potts and B. A. Whitton in 1975 on,
simiiar cbmmunities are also included in Table 5.1 fof ease
of éomparison. Although both species and environment varied,
the resﬁlts‘of the assays summarized in'Table 5.1 show that
all the ratés for Nostoc in thellight were rather similar.
The‘rates fbr all the experiments starting between 0930 and
1230 h range only from 0.0239 to 0.0567 nM C,H, Mg chl a”t
min » (% = 0.0388, S.D. 1 % 0.0123).

It was planned to determine if higher rates than these
could be obtained by artificial enrichment of the incubation
medium. It had been noted that algal growth was particularly
luxuriant around the outlet pipe which drained the wash bowls
of the research station (1.35). It was decided therefore to
enrich tﬁelincubation medium with 0.5 mg l_1 of the toilet
soap used ét the research station. The mean rate between
1066 and 1200 h was raised from 0.0325 to 0.0805 nM C2H4 ug
cﬁl 3_1 min_l,u>>0.01). All the rates found during the
standard morhing assays are much higher than those found during

the three éssays on Tolypothrix byssoidea (X = 0.00180 nM C2H4

Kug chl 3-? min—l).
' The two studies on changes in rates during the day (Figs

5.1 A}KY show that much higher rates occurred in the early

afternoon than in the morning, with a maximum rate for Nostoc
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commune (Fig. 5.1A) of 0.170 nM C2H4 ug chl 3-1 min_l.

The rates of fixation in the ‘dark were relatively uniform

throughout>the day, but there was an increase in the rate

of (dark) fixation'by N. commune in the eveniﬁg.

Laboratory experiments were carried out on the effects
of re-wetting dried Nostoc colonies about one year after
they had been collected on Aldabra (2.334). Three types of

colony were used, type N. commune (C), Nostoc - Phormidium (D)

~and N. sphaericum (F). When dry, colonies of all three were

‘hard and brittle, but within a few minutes of medium being

added, they became soft and pliable and had cleariy increased

in size. It was visually obvious that this response was more

v ’ .
rapid in type Nostoc commune than in the Nostoc - Phormidium

or Nostoc sphaericum. This effect was shown clearly in time

course studies (Fig. 5.2), in which N. commune reached
80% saturation in 5 minutes, whereas the other two types took

longer than 1 h to reach this level.

All populations of Nostoc showed more or less linear rates

of C2H4 production during the second day of 2 - 3 day assays

(Fig. 5.3). -The behaviour with respect to C2H4 production

did not éofrespond to that shown by moisture uptake. In
contrast with the water uptake results there was no indication
H4 production was shorter for 'ﬁype' N .

2

commune than for the other colonies. The rates during the

that the lag in C

linear phaées of C2H4 production by the fkwe.types are

summarized in Table 5.2.




 Fig;

Fig.

5.2

5.3

‘colonies are rewetted. Colonies dried for one
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Changes in rates of acetylene reduction during the

day by (A) Nostoc commune and (B) N. sphaericum,

together with chaﬁées in ambient temperature and
(for A) dissolved oxygen. Rates are plotted for the
mid-point of the period during which the assay was
made. (Paft of the dissolved oxygen curve omitted
because the levels of supersaturation were above

those for which instrument was calibrated; part of
fhe night-time curve for B not shown because all

rates were very low and similar to those at 2300

and 0300 h )},

Time course of water uptake by dry Nostoc colonies.

Time course of C2H4 production when dry Nostoc

year, incubated at 320, 3000 1x.
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Table 5.2 C,H, production by Nostoc 1-2 days after re-

24
wetting (see Fig. 5.3)

tzge . rate

(nM C2H4 Mg chl 3_1 min-l)
Nostoc commune (Aldabra) 0.0531
- Phormidium ‘ 0.0143

Nostoc

N. sphaericum » 0.0744
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6 DISCUSSION

6.1 Species composition

It is ‘evident f;om the present study that blué—green
algai~species'predominate on Aldabra. The observations of
various authors (Section 1) th;t tropical condiéions and
carbbnate deposits may favour the growth of this phylum are
fully supported (Table 4.4). Of the 292 algal SPécies‘
recorded‘frém the 521 1 cm2 samples, 64% are blue-green
algae (Table 4.4f; Of the other groups only species of
Chlorophyté‘were present in significant numberé (20% of
the total séecies recorded (Table 4.4)) The percentage
composition of fhe algal flora (Table 4.4) was comparable
to that‘récorded by Whitton (1971) (Table 4.4). Of tﬁe
149 speéié§~recérded by_him, 60% were blue-green algae and
25% were Chlorophyta (Table 4.4).

Most of the genera listed by Taylor'(1950) and Newhouse
(1954) in their studies éf atolls were represented on |
Aldabra}(l.lZ)'(Table 6.1), often occurfing in similar
habitats (Section 1.11) (Section 4). One species recorded
by Taylbr (1950) and described as one of the most important

elements of the algal flora)Tolypothrix byssoidea'was also

one of the most widespread and abundant species on Aldabra
(page 350) . Newhouse (1954) did not record T. byssoidea but

noted Nostoc commune as a 'ground covering species'. The

létter was also an important element of the Aldabran algal
flora (page 276). N. commune was not recorded by Taylor
(1950).0ne marked contrast between the floras of Taylor

(1950) and Newh6use (1954) and that of Aldabra was their
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Table 6.1 Comparison of terrestrial and freshwater blue-
green algae recorded from Aldabra with those
recorded from Bikini.Atoll (Taylor, 1950)
Raroia Atoll (Newhouse, 1954) and Heron Island

(Cribb, 1964).

+ species recorded
* genus recorded

' ** yery similar species recorded

Brackets denote a species revised by Drouet -and
Daily (1.4) which may include numerous other

species some of which were recorded on Aldabra.

aTaylor (1950) used the synonym for this species

Hassallia byssoidea.
Computer numbers have not bheen included as the
species were not recorded using the Durham record-

ing system (2.383).
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record of Symploca a genus so far not recorded for
Aldabra. Preliminary studies of fhe terrestr%al and fresh-
w"ater,_alga_e of Fhree western Indian Ocean islands (Astove,
Farquhar and St Piérfe)(whitton and Donaléson, 1977c¢) angd
three islands in thg Chagos Archipelago, Indian Ocean

(Whitton et al., 1977) suggested species_compdsitions similar

to'thOSe'of Aldabra (Table 6.2), though one major difference was the

presence of Stigonema hormoides on Astove and St Pierre

(1.11). This genus has so far not been recorded for Aldabra.

In all six islands Tolypothrix byssoidea and Nostoc commune

were impoftant elements of the algal floras.

6.2 Envifonméhtal factcrs

Platin} pavg and champignon (1.33) account for much of
the land gréa of Aidabra. A few large expanses of soil exist
ahdvthese are generally restricted to the eastern areas of
fle Granae Terre. The majority of algal speciqs are restricted
to these tér¥estriai habitats and pools. Using the habitat
cétegorieﬁldevisedvfor computer analyses of Aldabran data
(Téble 2.8) a computer 'query' (2.38) was devised which placed.
the daté containea in each 1 cm2 into one of 12 habitat
categories (Table 4.5). Although highly subjective the
éategories chosen represent the most frequently used habitat
categories of the computer recording system (Table 2.2).

_For the purpose of this analysis each computer species
number was regarded as a separate species (2.383). This
would probably lead to slight under estimation in certain
grgupéAWhere it has not been possible to determine the numbers
of_spécies present and a ‘dumping ground'>has been used

(2.383) e. g. 099950 Centrales genus not known, sp. It would
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also lead to slight over éstimation of species numbers where
groups have been artificially divided into size categories
e.gv. Oédbgoniyﬂ (pageé 456-459) . |

Thg total number of aigai species ?ecoraed for any one
habitat wés_greater in aquatic habitats than terrestrial
habitats (Table 4.6, Table 6.3). The maximum for terrestrial
habitats'was substanfially less than the minimum for aquatic
habitats((Table 6.3). The mean number of algal records per
sample'(2.383) in aquatic habitats was almost double that for

terrestrial habitats (Table 6.3). 1In both terrestrial and

-freshwaté: habitats blue-green algal species were predominant

(Tab1e76.3{ Table 6.4), although there was a marked difference

in the percentage of blue-green algal specieé of total algal
species for all habitats (Table 6.3). Blue-green algal species
were present almost to the exclusion of other groups in
térrestrial'habitats (Table 6.3, Table 6.4). Tﬁe difference was
much less markedAih aquatic.habitats, other algal species clearly
predominatipg in 3 out of the 7 habitats (Table 6.3, Table 6.4) .
Thé predominance of blue-green algal species in subaerial
hébitat% (85%'of total algal species) (Table 6.4), on Aldabra
suéports the views of various authors (Ffitsch, 1907; West,
1916; S£r¢m, 1924; Prescott, 1956) that they are‘important

in these habitats in tropical regions. Samples obtained

from the pranchés of the Calophyllum trees near pool Tl in

: _ ~ . . R
the Takamaka region of Ile Grande Terre were similar in

'species composition to those recorded by Cribb (1964) from

treés on Heron Island (pages 316,449).

Luxﬁriant growths of oedogonium, Spirogyra and Pithophora

were océasionally noted in freshwater pools, though Spirogyra




Table 6.0 Summary of Fhe occurrence of algal specles in

terrestrial and aquatic habitats.

terrestrial aguatic

max. mean min. max. mean min.
total species 69 38 21 164 135 99

percentagé.of blue-
green aigal,species of

total algal species 92% 86.8%

mean number of algal

records_per‘sample 9.5 7.9
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was only-recorded:ffomg?le Grande Terre (page 399).
Such'groﬁths'were noted by Fritsch (1907) as being character-
istic df.tropical regions, and that where if was found, narrow
rather than wide forﬁs of Oedbgoﬁiﬁm were more common (1.22).
'This would seem to be the situation on Aldabra, as the widest
form of Oedogonium reéorded was 20.5 pum (page 455) and this
genus may attain widths of over 90 um.

In térrestrial habitats blue-green algal species were
eépeciaiiy abundant on limestone, sdil.and sand. On soil
91% of thglspecies recorded were blue-green algae (Table 6.4).
~Similar obsgrvations were made by Shields and Durrell (1964),
from d:y,_alkaline desert éoils, in which they found blue-
green élgal species to be consisténtly present and offen
abundant.‘ Many terrestrial rock samples collected on Aldabra
cqntqined-only_blue-green algal species. Such a predominance
' of blue-gfeen algal species is in agreement with the obser-
'.v:ati-ons of Strgm (1924), Koster (1939), Fritsch (1945), Jaag
.k1945)Aand Golubig (1973) that carbonate deposits may favour
the grOWth of blue-green algae over other phyla (Section 1.23),
and those of Treub (1888) and Mishustin and Shil'nikova (1971)
who noted that blue-green algal species may play an important
pioneer roie.on bare rock.

Mény authors have suggested that blue—gréen algae may
play'an-important role in the deposition and erosion of
carbonate (1.23). Decrease in dissolved 602, a rise in
temperatﬁre, increasing pH and combinations of these factors
are ail regarded as causing precipitation of-carbonaté, the
;eversé of these causing solufion of carbonate (1.231).

Photosyhthesis during the déytime would result -in a decrease
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in CO,, and an increase in O, levels and pH. Such changes

2 2

were recorded during 24 h surveys of pool chemistry. (Fig. 3.1)

and were usually accompanied by an increase in temperature.

'The reverse of these changes were recorded during the night.'

Though the data are somewhat fragmentary they suggest that a

cycle of carbonate erosion and deposition may take place in

~ pools and they are supported by a possible diurnal cycle of

Ca in pool W1 (Fig. 3.1). Certain algae, especially in pool

W1 and a number of other pools (4) often possessed sheaths

or cell walls encrusted with calcium carbonate deposits.

Analyses of these déposits on Plectonema gloeophilum collected
from pool W127 (Table 2.1) made by Riding (1977) showed them
to be caléite. A number of algal species recofded in the

present.  study are regarded as endolithic (Hyella balani,

H. caespitosa and H. fontana). These species actively

penetrate into carbonate substrata and therefofe caﬁse direct .
erosion of carbonate (Golubié, 1973). 1Indirect erosion may
ﬁe:causéd by epilithic (living on rock surface) and chasmo-
lithic (living in rock cavities) algal species rétaining

water and releasing aciaic solutions and chelating agents
(Golubic, i973). Epilithic and chasmolithic species were also
recorded ip_the presént survey (Section_4). These observations,
togethef with those of Trudgill (1972) (1.22), tentatively
suggest_thét blue-green algae especially may pla& some rdle in

the deposition and erosion of carbonate on Aldabra.

6.3 Climate
Obseryations made during excursions to various regions

of Aldabra suggest that climate may have local as well as
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overall effects on the algal species present. During the
months fr&m August to October the bérometric pressure is
'high gnd the Southeast Trade.Winds blow strongly, while in
other monthé'the barémetric'preésure is low ahd the winds
lighter and north westerly. R. Hnatiuk (pe;s. comm.) noted
that fhe s¢a spray in the Cing Cases regioﬂ of éle Grande
Terre~coula be cafried well inland during'the Trade Wind
season, épd:that this effect was less marked in other regions
of the atoll. It is>possible that the spray would have a
mafked‘éfféct on the chemistry of local algal habitats and
account'fd; fhe restriction of certain species to certain
régionsfof'the atoll (Taﬁle 6.5).

The lowest minimum and highest maximum temperatures
recorded for Aldabra at the synoptic observation station are
17.5 and:36.3°C respectively (Appendix I). Measurements of
temperatures of terrestrial and aquaﬁic habitats showed local
variatibnsffrom ambient temperature. A difference of 8.7°¢
(30‘90CA7 39°C) was found between two algal habitats measured’
within a fgw minutes of each other (Table 3.3). The minimum
and maximum temperé%ures fecorded in pools were 23.0?C and
41..2°C're'specti.vely (Table 3.10). It is likely that
terresfrial-species may be subjected to extreme fluctuations
in température, the maximum range for one habitat recorded
for this. survey being 13.6°Cc (24.7°% - 38.3%).

Stoddart and Mole (1977) noted tha£ rainfall may vary
markédly from region to region. Such local variations would
ha?e marked effect on the moisture availabie to terrestrial

algal coﬁmunitieS’and the water levels of pools. The effect
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Table 6.5 Numbers of species recorded only from certain

regions of Aldabra (Fig. 1.1)

Area recorded number of percentage of total
(island code. Fig. species Aldabran species
2.2 in brackets) _ (Table 4.5)

A -

Ile Picard (W) 28 10%

A L ‘ '

Ile Malabar (MW + ME) 2 0.7%

Anse Cédres (AC) 6

Cing Cases (CC) < 27

Takamaka (T) 10

"Grande Terre,
Ceﬁtral (scC) 2
Grande Terre,
. ) . \
Eastern (= Anse Cedres,

Cing Cases, Takamaka) 53
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pf the dry and wet seasons on Aldabra wasAperhaps the most -
'important élimatic,effect on-the'algal population (1.32 ).
During the:dry season theApools frequently became comoletely
dry, often for many days, and terrestrial communities could
dry out and be rewetted many times throughout the year,
although during the dry season the periods of dryness could
‘.last many aays. The longest dry spell recorded is BE days
(Stoddaif and Mole, 1977) . Many authors have suggested that
such condiﬁions favour the growth of blue-green algal species
rather ﬁhéh other algal species (1.22). The ability of algae
to Qithst;nd such conditions was discussed_by Lund (1965)
(1.21). All three groups which he listed in relation to

perennation were represented on Aldabra:

a) those never producing organs of perennation; Lyngbya
spp., Oscillatoria spp.

b) those occasionally prbducing orgéns of perennation;
Gloeocapsa magma. ‘

c) ﬁhosé regularly producing organs of perennation;
Anabaena spp., Oedogonium sp., Pithophora oedogonia.

6f the 31“species seen to produce distinct organs of
perenna£idn (Téble 6.6 ) none were recorded solely from
terrestrial habitats and only six were recorded from
terrestrial or aquatic habitats (Table 6.6), the majority being
recorded from aquatic habitats only.

Observations were made on pools soon after they were

rewetted following a period of dryness. Oscillatoria

animalis and 0. brevis (pages 285,287) and members of the

'Chroocdécales (Aphanocapsa spp., Chroococcus spp.) appeared
#b be the first species to develop, while species prodﬁcing
distinct. organs of pérennation apparently took some time to
produce substantial grbwths. The latter were absent from

the mbre transient pools such as W3 and W127
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" (Table 2.1). These obéervaticns suggest that only species
which are'fapidly able to resuie grcwth on rewetting (e.gq.
Fig.‘S.R)iénd tolerafe rapid drying out, during thch period
Ithcre~wcuic_be no available-time to prcdcce a distinct organ
.gfé?éégpgacion, could tolerate the very transient supplies of
.ﬁc£§£ﬁ£;; avéi1ab1¢ in terrestrial habitats and shallow pools.
.Thggéﬁility of blue-green algal species to tolerate
rapid dr}iﬁé{acd,rewetting is an obvious reason for their
success on'Aldabra. The view of Fritsch (1945) that their
abiiity fo tolerate such extremes was due_fo 'the peculiar
" characteristics of their protcplastsf is undoubtedly true
‘in itc brcad sense. Experimental drying dcwn acd rewetting
showed ﬁo:significaht change in chlorophyll a content of

Nostoc commune (Table 2.5). This species is most abundant

iﬂ'cxposed ;errestrial situations (page 276).. Presumably
such specics are able to commence photosynthesis and other
phfsiolcgical actiyities rapidly as on Aldabra they may"
'experiecqg'comélete drying within hours of rewetting. Time
course studies (Fig. 5.2) showed extremely rapid water upfake
‘in N. commune. In contrast to this however laboratory studies
showedbholihdication that the lag in the onset of acetylene
'reduction was shorter in terrestrial species (N. commune)
-than in aquatic species (N. sEﬁaericum) (Fig. 5.3). It is
likely however that this was due to the length of time that
the samples were stored between colléctioh on the atoll and
assay in Durham and it is perhaps dangerous to ext;apolate
at this time.

Heav? ralnfall often occurred.at times of high temper-

ature. Such occurrences led to condltlons of high humldlty.
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Relative humidity values in locai algal habitats on ?le
Picard (2.31, 3.1) showed marked variations. Morning values
showed a:fénge of 84.4 - 100% and afternoon values a range of
45.4%.f 99.4% (Table 3.4). Observatioﬁs from fhe present
studies support the views of various authors.(1.21) that

increased humidity may lead to well developed subaerial floras

~on rocks, soil, bark and leaves. 1In woodland or scrub where

’ humidity tended to behigh (Table 3.4) subaerial algal growths

were well develpped.- This was especially noticeable on the

Calophyllum trees in Takamaka Grove near pool T! (Fig. 2.1)

(pages 316, 449).

Taylor (1950) noted that Tolypothrix byssoidea formed
'abundant crusts' in depressions. On Aldabra these crusts
when wet took the form of 'felts"' forming in depressions.

When T. szsoidea'was found growing on exposed bare

rock it formed only a thin horizontal covering over the

"surface of the substrata.

6.4 Flora
'Thé_larger plants had two possible effects on the algal

Qegetagioh:

a) provision of microhabitats

b) influence on locél environmental conditions.
Algal species were recorded from among Qarious communities of
higher plants, on the trunks and branches of trees, epiphytic
on submeréed macrophytes and on the surface of dead and
decayiné'végetation.

It was suggested in Section 3.222 that the colour of the

‘water in Casuarina forest (1.341) may be affected by the




I
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presence>of Casuarina 'needles'. It is possible also that
dgcayinglleayes in general would affect othe; aspects of
water cheﬁi;try. Decaying vegetation was reco;ded from many
pools;respecially those in Casuarina forest, mixed scrub

énd scrub forest (1.34). As well as the obvious effect on
water chemistry, the larger vegetation often had a‘marked
influence on other environmental conditions. Heavy shading
effeéts were noted in mixed. scrub, scrub forest and Guettarda
égeciosa.SCrub (1.341). This was often accompanied by an
éttendant d;op iﬁ_ambieﬁt-tempe#ature (3.23) and higher

relative humidity values (3.1).

- 6.5 Fauna

.ﬁand‘birds, waaers, rats; tortoises and landcrabs were
séén frequently to visit poolé (Fig. 2.12). Ibié, egrets,
tortoiseé and landcrabs spent.loﬁg periodé in pools, in"
particuiar the crabs whiéh often‘livéd in burrows atAthe
edggs of the largér pools. All these were seen often to
exqfete and defaecate into pools. Smaller pools often smelt
strongly of ammonia or guano. Such processes must havé a
marked efféct on the chemistry of the pools. Though the
chemical data was somewhat fragmentary (2.32, 3.2) ten-
tative conclusions as to the effects of faunal activity may
be discussed here. The high levels of both dissolved
phosph#te and inorganic combined nitrogen (the latter being
repreéented mostly by ammonia - N), are perhaps the most
striking features of the Aldabran freshwatér pools. The
eXcretaAof the various animals visiting the pools is likely

to be .a possible source of both the phosphate and ammonia.
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As these animals carry out the bulk of their feeding away-
from'fhese freshwatér pools there may bera net transfer of
nutrients ffom the surrounding ecbsystem to the pools.
Ganning aﬁa Wulff (1969) investigated the effects of bird
droppings on thg chemical and Biological dynamics in brackish
_watef rbék'pools. They always recorded high concentrations
of phbsphaﬁe which resulted in extremely low N/P ratios,
reflecting the composition of the bird faeces. Ammonia was
always the dominating inorganic nitrogen compound and only
during periods of maximum algal growth were_considerable
amounts of pitratevfouhd. They suggested that the accumulation
of amméniavwas possibly a result of the inhibition of the
nitrifiqgtion process. |

Copeman and Dillman (1937) found that 85% of a guano
éample was converted to ammoqia in 4 days.. Ganning and Wulff
(1965) detefmined that in bird faeces most nitrogen.occurred
as excreted uric acid and amino compounds contained in un-
digested food residues. 60 - 87% of the total nitrogenous
: Qaste material in marine crustaceans waslrecorded as in the
form of ammonia (Lockwood 1968). It is widely assumed in the
';iteratureAthat in an ‘aerobic environment ammonia will ‘become
.oxidized quite rapidly as a result of microbial activity
first'fé.n;trite and then to nitrate. 1Is is possible that the
low values bf nitrite and nitratg were due to interference of
énaleisAby as yet unknown reducing substances, but it seems
unlikely that the near absence of such a process on Aldabra
could.be ggplained entirely by interference. Ganning and Wulff

(1969) suggested that the lack of nitrification in rockpools
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of the Baltic Sea was due to inhibitory substances present
due to thé high input-of bird excreta. The pool carrying
the highest levels of‘phosphate and combined nitrogen in this
survey was W2 (Fig. 3.32). This pooi held wéter even till
laté,into the dry season and was thus visited frequently by
birds and other anima;s (1.34) as a reliable source of water.

fn Qﬂe four hour period the pool was visited by 20 birds,
consisting mainly of egrets and ibis (Lirds of large size in
relation.ﬁo'the~pool, Table 2.1), (C. B. Frith pers. comm.),
It is difficuit to find any reports in the literafure of waters
carrying similgr levels of_phosphéte.and combined nitrogen
énd which are not polluted by sewage or some other human
aqtivity5 -A pond in Hyderabad studied bf Seenayya (1971)
proﬁides a fairly close parailel, but this bond {(Golkonda
Pond) was heavily polluted by human sewage.

Aslﬁgll as the effect of the fauna on pobl chemistry,
the fauna may well play é role in the redistribution of
séecies; _fhe feet of birds, tortoises and crabs were often

seen éoVeréd in drying mud and occasionally algae.. Mud

‘transportéd by the fauna to different regions may providé

the inocula for species in certain pools.

6.6 Influence of man

Tﬁough the ﬁain settlement and research station are
sifuétéd_én éle Picard recent studies on the atoll have
neceSsiféted the establishment of bases in various regions
of the atdll. It is possible therefore that humans are
involved in the redistribution of algal species between the

various areas visited by workers (1.35). A number of tracks




had been éléared in scrub.(1.35) thus allowing light to
penetrate areas prebiously shaaed,:and algal species to
.;olopize habitats‘along‘these”fracks. The reverse of this
Qas tfuehip‘the pools covered to conservé potable water
(McKenzig,'1971) (1;35). The heavy sﬁading caused by the
‘large slabs of rock placed over these pools greatly reduced
algal gfo&th. Algal growths were recorded from the various
" concrete structures present on ?ie Picard. Blooms of

Microchaete tenera were recorded in the reservoirs and gutters

of the solar stills (page266) and Calothrix marchica (page194)

vas recbrded frequently from the walls of buildings. Two

algal species were recorded only from man-made structures.

Chrdbthecg richteriana was recorded from the walls of a mine
shaff iﬁ-Casuarina forést, ?le Picard (page358). This shaft
hgs now bgen filled in. Mougeotia sp. was recorded oniy from
a Qater storage tank at Midd;e Camp nearﬁﬁssefkmaremj!Fig.z.l)
whére_it.was the dominant species (page 398).

Experiments we;e_carried out to observe what effect the
various soéps and detergents uéed on the atoll may have on
.the growth of certain algal specie;. 'Radiént', 'Teepol’
and toilet soap were included at levels of 0.5 mg l—l.in the
incubation medium of acetylene reduction assays. ;n all
three casés the ievel of fixation was raised (Table 6.7),
though'dn;y the toilet soap was significant when tested with
the Mann-Whitney U Test, fhe level being raised from 0.325

to 0.805 nM C,H, ug chl a~l, (p > 0.05).

6.7 The chemistry of pools.

4No pool on Aldabra is far from the possible influence of

the sea. Many pools:.close td_the lagoon are tidal (Potts,




Table 6.7 Acetylene reduction rates of Nostoc sphaericum

with and without addéd 'soap' products

. 4 S.D.

no adaitive - 0.0325 O.d114 n = 4
+0.5 mg 17} ‘Radiant® 0.0408 0.0201 n =k
+0.5 mg>l-1 "Teepol’ 0.0463 0.0066 n =k
+0.5 mg_l-1 toilet soap - 0.0805 0.0070 n = K
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1977) and McKenzie (1971) suggested that the area near fresh-
water in'thé area bf Bassin Flamant formed a lens floating

on top of seawater.A As seawater has a lower K/Na and a
-higher Mg/Ca ratio than any of the pools studied in the
present survey, it Qould be expected that the more a
terrestrial pool is subjected to the influence of added sea-
watef, then the nearer its ratios for these ions would approach
those of seawater. Only Bassin Flamant, the largest pooi on
Aldabra (CCQ)} combined both low K/Na with high Mg/Ca (3.326). .
This suggests the possibility, either that this pool was
influenced by seawater more directly than any other pool.
1Its geographical situation means that it(is subjected to

the full effects of the South East Trade winds. This pool
covers a large area (80 x 90 m) and is always less thaﬁ

2 m deep. It is likely therefore that sea spray could have
qlsubstantial effect on cation ratios. As this pool

already has a higherAcation level than many of the ofher
péols studied, additions such as animal gxcreta would
'piesumably,have less effect on the overall ratios-than it
Qould in pools with lower cation levels. Though fhere was

a considérable amount of animal activity associated with

C¢9 it seemg’probable that visiting animals are of much less
quantitat;ve importance in reélation to the volume of the

pool than they are for smaller pools such-as W2.

| _ Pools which were sampled on a number of different
océasibns Shdwed increase of Na and K through the season.

- These incfeéses closely paralleled_the increases in Cl
‘k3.'26). It is possible that the most likely cause for this

would be evaporation,'but animal excreta may play a part in
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ihcféésiné the levels. Data for the three occasions in W2
‘when.the depth of water was almost the same are summarized

in Table 3.9 . The increase in K -as A fraction of seawater,
was four times greater than that fof Na'énd Cl. This suggests
that Bird excreta in this pobi may be an important gource of
K. Increases of Na, K and Cl woﬁld suggest that the pools
would eventually,increase greatly in salinity. Losses due

to overflow after periods of heévy rain and loss of bottom
detritus due to wind erosion when the pools were dry are

possible soﬁrces of depletion of these ions. The increasing

‘levels suggest Ehat organisms present immediately prior to
drying out would suffer extremely high external osmostic
levels-ahd-that this might prove a critical factor of

survival in particular pools.

 6.8 Nitrogen fixation

' Few suffaces on Aldabra lacked species of blue-green
algae and'it has long been established that many speqiés of
fhis pﬁylﬁm.are caﬁable 6f fixing atmospheric nitrogen
(étewart, 1973). Acetylene reduction assays were carried out
to assess the nitroéen fixing-potential of selected blue-green
‘algal spgéies (5) |

When'cbmpared with other data in the literature the rates

forAAldabfan Nostoc species are high (Table 6.8). No obvious

indication of differences in rates of reduction in the light
were noted between the various types of colony. 1In view of
the. range and forms of habitats-which'were sampled, the rates

are remarkably similar. The rates for Nostoc were all much

higher than those for mature cushions of Tolypothrix byssoidea,
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athnuqh‘the differences were leéss marked when expressed on
a unit:aréé basis rather than per unit chlorophyll a basis
_(Table 5.1).,'ConSiderab1e variatioh was noted during the
morning assays in the rates of reduction in the dark as
;ohpared'with those in the light (Tablé 5.1). It is evident
from Fig. 5.2 that rates in the light varied so markedly that
without rééaings taken throughout the day it is difficult to
make meahingful comparisons. Low rates of reduction in the
dark'were noted for N. sphaericum (Fig. 5.1). It is possible
that tﬁis was due to the experimenté being carried out several
days after the colonies were first collected, when cellular
levels of bhotosynthate were low. Fig..5.2 suggests a rise
in the.rétg‘of réduction'afte; dusk. This was similar to
ﬁhaf found:by Horne (1975) in a stream Nostoc frqm sunny
»sités juét prior to the onset of darkness. Time course
experiments_were‘not ca;ried out in the dark within sirngle
,éerum bpftles and it is.uncertain whether there would.be a
similar rise in the rates‘over several hours if the colonies
had been transferred to'the dark earlier in the day, or
whether this effect is apparent only at the end of the.day—
'ligﬁt period when stored products are at their highest level.
Compa;isons»of rates obtained by other workers are
difficult due to the many different methods used and also
the lack of information as to the time of day and environmental
cénditionﬁl(Table 6.8). The rates per.unit chlorophyll a
recordéd for some of the terrestrial Nostoc populations‘from
,Aldabga are apparently higher than any pfe&iously recorded

for in- situ studies of blue-green algae. Comparisons with
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rates obtained by other workers converted to a standard

‘format are given in Table 6.8. Rates obtained by Potts and

Whitton (unpublished data) from their visit to Aldabra in
1975 ‘are ihcluded in Table 5.1 for ease of comparison.
Renaut et al., (1975) in studies on acetylene reduction

by certain Moroccan blue-green algae (1.5) found marked

effects due to environmental factors. Artificially wetted

 Nostoc samples from terrestrial habitats showed a decreased

reduction rate around midday possibly due to high temperature

and/or high light intensities, though they do not state
Whetheerr not these values were measured inside or outside

the assay vessels. They found that after the decrease, the

_aéetylene'reduction rate increased during the late afternoon.

They noted a similar effect in the activity of lake plankton

assays, acetylene reduction rates reaching a maximum just

before midday and a decrease in mid afternoon, followed by
an increase during the early evening. A similar afternoon

decrease in acetylene reduction was found in N. commune

‘on Aldabra. = Renaut et al. (1975) suggested that such a
"decrease in acetylene reduction might be due to high temperF

atures and/or high light intensities (1.5). Such decreases

may also be due to high dissolved oxygen levels (See Stewart,
1971). The inhibition of acetylene reduction by oxygen is
reversible. Stewart (1971) noted that acetylene reduction in

Anabaena flos-aquae exposed to oxygen levels above 0.2 atm.

was'rapidly inhibited. If however the alga was then placed
in a gas phase containing 0.2 atm. oxygen, acetylene reduction
activity returned within 5 h. Such an effect might also

explain the afternoon decrease ih'acetylene reduction, in
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Nostoc ‘commune ~ on Aldabra (Fig. 5.1). The decrease

occurred around middav when oxygen levels were high and
the.rate,of acetylene reduction increased during late
afternocon by which time oxygen levels had decreased con-

siderably.

Future studies -

Though the present study represents the results of 9

months- field work and the collection of 1053 samples there is

ro doubt that the data presented are in many ways fragmentary‘
and would benefit from further studies. Much of.the‘data could
be analysed only on return to Durham and, though it was not
apparent in the field, wherever data were analysed it was
ffequéntly apparent in Durham that a few more readings, measure-
ments and samples would have made them more complete. Re-
flections on possible future studies are includea below.

Many speciés have not as yet been allocated binomials
and‘in order to produce a complete floristic list more selectivé
sampling is reéuired. It may be possible to identify some
species fully from furthér ochservations of samples already in
Durham but where specimens lacked sufficient identifiablé
characters e.g. reproductive strﬁctures, or where insufficient

material had been obtained, further collections are reguired.

" Certain species will require detailed cultural studies e.g.

Pleurocapsa in order to establich the numbers of species

- - 7/
present, though as suggested by Komarek (1973) (1.4) such
studies must be related to material studied in the field.
Only one computer-crientated statistical analysis is given

in the present study. As showa in Section 2.383 the ‘'query’
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system developed possesses a very free format nature and
presents numerous pocsibilities for future analyses concern-

ing various environmental parameters, individual species,

~groups of species and possible associations. Environmental

data have suggested some_interesting possible investigations:
e.g. the tolerance of certain species to desiccatidn, es-
pecially the stability of physiological systems in terrestrial
blue-green algae, and the possible tolerances of species to
osmotic stfegs during the drying out 6f certain pools. .

Fﬁture studies on the onset of metabolic processes én
rewettingAmay also confirm whether or not species remain
dormant for-long periods during the dry season or respond
rapidly even to small amounts of available moisture e.g. dew.

'The expegiments to assess the nitrogen fixing potential
of blue-green algal séecies were limited to two heterocystous
genera; Many authors have demonstrated that non-heterocystcus
species also fix atmospheric nitrogen (Stewart, 1973). Potts
and Whitton {1977) demonstrated nitrogen fixing potential in
non-heterocystous blue-green algal species in the lagoon on
Aldabra. Future work should include studies on the nitrogen
fixing potential of non-heterocystous species. The apparent
stébility of chlofophyll a in terrestrial species suggests
that some guantitative estimates on the contribution made by
the more extensive species to the primary productivity of

the atoll could. be obtained.
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SUMMARY

A study was made cf the terresfrial and freshwater algae
.0of Aldabra atoll, Indian Ocean. 4Field work, which was_carried
out between September 1972 and June 1873 included wide ranging
_excursions to various rxegions of ‘the atoll and the collection
‘of 1053 samples, 521 of which were complete with detailed
'taionoﬂic and environmental data, physico~chemical and
descriptive data from fepresentativé habitats. bata from the
521 detailed samples were stored on computér in Durham. A
taxonomic checklist is given of the 292 species; this includes:
descriptions of these species; comparisons with descriptions
of other authors; the areas of Aldabra from which they were
recorded; notes on distribution on Aldabra; habitéts;
abundance; comparisons with records of other workers.,

Blue-green algae constitute 64% of the total terreétrial
ana freshwater algal flora. -Of other phyla, only Chlorophyta
are present in significant numbers,; accounting for 20% of the
total algal species. A statistical analysis is presented which
allécates.aigal records into any one of five terrestrial and
se&en freshwater habitats. In both terrestrial and freshwater
habitats blue-green algae were predominant though the maximum
percentage recorded for terrestrial habitats (92%) was far
greater than the maximum recorded for freéhwater habitats (64%).

Tolypothrix byssoidea, Nostoc commune, members of the

Chroococcales and Oedogonium spp. are the most widespread and

abundant species. Spirogyra mirabilis is always abundant

and often dominant where recorded, though this species seems

"to beé restricted only to the eastern regions of Grande Terre.



A number of other specics are recorded bnly for certain
regions. It is suggested that local environmental conditions
such as rainfall, seaspray and the activity of animals may

be responsible for influencing such restrictions.

Data on the chemistry of pools are presented. A number
of pools show diurnal cycles of various parameters. It is
suggested that high levels of NH4 - N are the result of

animal activity around pools.

The nitrogen fixing potential of Tolypothrix byssoidea

and several Nostoc spp. is assessed using the acetylene
reduction assay technique. The rates for various Nostoc
species are very»similar and are high compared with rates

in the litefature. A study of acetylene redﬁction over 24 h

in Nostoc .Commune& shows a diurnal cycle with fluctuations

during this period similar fto those recorded by other workers.

The rate for Tolypothrix byssoidea, the most widespread and

abundant species, is low compared to those of the Nostoc spp.




 APPENDIX

ATl Meteorological

Data obtained from the Royal Society Synoptic

observation station on Ile Picard for the period

1967-1974 are listed in tables A1.1 - A1l1.6.

AIT Environmental data on pools
Additional environmental data on pools studied

for water chemistry are given in table A2.1.
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