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when the lcwest value for the year was recorded in the surfacc
waters (Filpure &b). The drop coincides with the hishest nitrate
eoncentration measured in the surface waters (Figure 5).

Vertical distribution of chlorophyll showed less variation than
the phytoplankton volume (Figure 7a,b). The latter shows a
proncunced stratification of algae in most cases, with much
lower biomass values below the trophogenie zone. Figment
concentratinn however, remained fairly similar throughout the
water column for most of the sampling pexiod. Duriny the
stratification period (January to May) the decline of the algal
pcpulation with depth was clearly scen with the phytoplankton
volume, particularly at times of higher biomass values. This
was not s obvious with the chlorcphyll a, but it is better
illustrated in Fijure 8 which includes the concentrations in 0-
5 m, and at 10 m and 15 m. It shows fairly similar values at

all depths during September tu December, and an almost uniform

¢ i _ e : <
distributi-n during January to March. The concentration at 15

' e on the
was relatively lower in April, and declined more in May when the

& v
lowest chl rophyll a at a single depth (10 ng 1 1) was detecte

in June, phytoplankton volume showed an

With complete mixing
upper column of water,
o

increase at 15 m with a decrcase in the
| the trophogenic

thus showin: the distribution of the planktonm in
| Q!‘ﬂiblt

This 1is also disc

20n¢ over the whole column of water.
in biomass at

from Fizure 6, where mcst species show an increase ‘ oo 4
Ve showe
Som from May to June. Chlorophyll a, however,

increase at all depths.

ate in the
The

| ( 1 to accumul
Under stable conditions, phytoplankton tend t
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hish accumulation of 1ipid. "Considcring the ccmpesition of th

splankton which are mo TR
R n which are mobtly budyane (RIpuseia), Ferrirn

fication of plankton is expected to cceur, speclally durin

stahle pericds.

In the chloxrophyll 2 analysis, no distinction was made for

les W {5 3 o el ~ 4 .
degradatioson mroduets ¢f 'V ehlorephyIls The ' B4+ TBacdas "of

phacopipments to the abscrbance of plpment extracts, which can

be eonsiderable in deeop waters, can exapzerate the chloraphyll
values thus masking a possible decrease with depth. Platoms
which have cell walls of silica are most densc, with a speciflc
cravity ¢f as much as 0.06 g 21-l in excess of that of water
(Mnss, 1980). Thus they would be e¢xpected to concentrate in
deep water under stable conditions. The Adiatom population in
Lake Awssa, which has not boen estimated Im this work bHut
contributes to the riegment conegntraticn, may be another r«ason
frr the differences Found betwéen' chlorophyll a emd phytos

plankton volume.

measures of total phyto=

8c) and shytoplankton

A comnarison was made hetween the two

vlankton lensity - chlorephyll a (Figure
volume (Fipure 22). The ratio of chlorophyll a to shytoplankton

Y ’ i i i ¢ ns
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3 o
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ation to extremely low light intensities (Reynolds et al
&»
1983) .-

The ratic of chlorophyll a to phytoplankton volume in the upper
0-5 m water column varied between 0.43 and 1.81. The two lowest
values recorded, 0.43 and 0.62, were in May and March respec=
tively. These ratios correspond to the two hiphest ratiocs
determined for carotencid to chlorophyll. The overall reeipro-
cal relationship of the two ratios (cf. Flgures 8a,b) suppests
that low rate of chlorophyll synthesis is associated with high

carotencid synthesis in the plankton.

SEASONALITY OF PHYTOPLANKTON

Temporal distributiow .of phytoplanktion scemed to be most
influenced by the thermal stratification Lehawior of the lake.
Total bicmass inecreased with the onset of stratification
following complete mixing in December, and with the beginning of
destratification in May. This increase may be associated with

vertical mixing in the watexr column which redistributes suspen=
ature and light climate, and
fate of the

3.is , ng s
ded matcer and influences the temper

Autrient availahility which in turn determine the

nt area
Phytoplankton. Rainfall land drainage from the catehment

to the nutrient supply

SuRing whe rainy season also contributed
the mixing

°f the lake, enhancing growth of nhytoplankton during
pericd 4in Juna-July.

in the phytuplanktnn hiomass

is low when compared

(1979) He has
gs the range of

The masnitude of seascnal chanjges,
of Lake Awasa expressed as chlorophyll a,

With other tropical lakes presented in Mclack

applied the cocfficient: of variation (CV) €0 838

nhutosynthetic rates
13

and pr:nosed three

Se€easonal variability ia the sbundance : and
) f1cal lakes,
to:. Kifle (1685), and
ch]wtnphyll a d
pattern as one

Phytoplankton among txop

the present
tcmpnrnl

ratterns. According
zave a CV of 20% with the

a falls 1in pattern Be Melack descr

~ ata, Lake
¥ork which

o ihes this
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in whick the phytoplankton assemblape 1s constant, and the
speclies are adapted to the, full range of environmental condit-
fons; as conditions change in the enviromment, speeies better
adapted attain numerical dominance. This conforms with the
findings in Lake Awasa where the phytoplanktun compusition was
the same throughtut the sampling pericd and some species had a

populaticn reak under different environmental ccnditions.

Seasonality f n»hytoplankton in Lake Awasa was also assessed by
applying the ratio of scasonal population maxima tc minima
(Kalff and Watson, 1586). Total phytoplankton gave a ratic of
2.8 for cell volume and 2.4 for the chlorophyll a content im the
trophogenic zcne. Expressing this ratio as the log 10 deriva-
tive in orders of magnitude (Talling, 1986), the amplitude of
variation was found to be only 0.45 and 0.38 respectively. This

is very similar tc the annual amplitude observed in Lake Sibaya

(Hart and Hart, 1977) and Lake Georse ( Ganf, 1974e). The total

¢community showed an amplitude of 0.42 in Lake Sibaya, and abuut
0.2-0.4 in Lake Georgze (Talling, 1986). Measurement of chlorou=
ow very similar amplitude

Pyl a fur 5 years in Lake Naivasha sh
0.40, 0465, and

“f variation with the above lakes (0.34, 0.38,

: .65 and
1+08) with the two exceptional values for the Lake (0.6
are
N Suzigesting that changes in environmental conditions
‘ 1986). Most values are

Sometimes preater (Kalff and Watson, e
n .

sli?htly lower than the secasonal amplitude of variatio

uctive zone in Lake

in the chlorophyll a content of the prod

/ ) - .
Victoria (Talling, 1986).

of
component speclcs ©

The Scasonal amplitude of wvariaticn in the 1 At

] - ¥

Lake Awasa was higsher than was found in the tcta1 o e A
al ‘U s . : % ~f magn tude

th,u;;\h it was still less than one order (1.20) i

Shee " sppPe
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! -itU.Ll&._‘ was highest (0.88) in 2_21-—-—"—‘—— um\uﬂ“y was

e d : , total €
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masked to a certain extent by the difference in the major peak
< U el

periods of the dominant phytoplankton Botryocococcus braunii and
L

Lynghya nyassac. Considering that the amplitude of variation

was relatively lower in the pigment concentration than in the
total cell volume, variation in total phytoplankton community
could have also been masked due to uncounted phytoplankton
species which contributed to the pigment concentraticm. Rela=
tively low community values as compared to component species
were also found in lakes Viectoria (Talling, 1966), Sibaya (Hart
and Hart, 1977) and George (Ganf, 1974c). Talling (1986)
accrnunts this difference of pattern in Lake Victoria to the
influence of abundant but less variant and uncounted Aphanocapsa
spp., and the complementary patterns of occurrence of soume
diatoms and blue-grcen algae. Small and uncounted species have

een sugpested to be the probable cause in Lake Sibaya (Hart and
1

Grazing is one of the factors influencing the temporal and

spatial distribution of phytoplankton. The abundance of the

grazing population, selective grazing and thelr fecding habit

seasonal behaviour of the
sh in

influences the species abundance and
Phytoplankton on which they feed. The most import8mt fi
nreochromis niloticus, 1is

f zcoplankton

the commercial fishery of Lake Awasa,

3 phytoplankton feeder. Among the four species ©

. :{stu
Which make up 98% of the total biomass in Lake Awasa (Meng ’

piaphancsoma

UNnpublished data), Thermocyeclops consimilis,
A WY 008
and juveniles of Mus\czcli

data show di=

€Xcisum and Alona diaphana,

i e— . L0
Sfquatorialis similis are herbivorocus.

Mengistu's

apne these
n b ance among
ffarencus in the seasonal pattern of abund |
o : sre abundant during
xdgulatimns, with Mesocyclops snecies moOT
and Thermucyclops

among the

specles

January-March and July-September,

1 . : ynality

(AUrln;j' Aliril-June. This liattern of StaSln - : i

¢ L b 2 ) h.'!VL ur p

Erazerg could very well affect the geasonal Db¢ '
AL ~ngsible varlation

= » )
nhytupldnktun population, either by masking a



or by ipducing one,

some period.
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CONCLUSION

The overall distribution pattern of phytoplankton bicmass in
Lake Awasa was generally influenced by the hydrograpnic struc-
ture ¢f the water column with an increase of bLiomass upon
partial mixing or following complete mixing. Inorganic phos-
phate was relatively high during the sampling pericd while
nitratc concentration, determined during January-July, was low
except during the rainy season in June and July. The pigment
eéxtracts showed a senerally high carotencid td chlorcphyll ratio
indicating the possibility of nitrogen deficiency in the phyto-
plankton cells. However, detailed investigaticn needs to be
carried out on the nitrogen status of the alzae, as well as on
the nitrogen and phosphorus dynamics of the lake, to confirm

this supgestion.

The phytuplankton community of Lake Awasa, dominated by blue-
green alpae and sne species of ;reen alzac, shows some scasconal
pattern of distribution. The range of seasonal variability,
which was relatively l.w when compared to some tropical lakes
with marked seasonality, was differcnt among the component
species counted in this study. This 1s a reflection of diff-
erences in morphological and physiolngical behavior of the
species 1Iin relation to the envir nmental conditions prevailing
in the lakc. Grazing by zooplanktcen and €ish can be one
important factor in determining or modifying the
behavior of total phytoplankton

seasonal

blomass and/or component

specles, ) die i m

pecles Hence studies of the fish and Zoouplankton c¢o munity

should ke Integrated with phytoplankton studics ¢ ret
" . A o<

| 2 better
Pleture of the sc¢casonal

pattern,
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