
Some limnological characteristics of
the lower Sondu-Miriu River, Kenya

Item Type Proceedings Paper

Authors Mwashote, B.M.; Shimbira, W.

Citation Okemwa, E.; Wakwabi, E.O.; Getabu, A. (Ed.) Proceedings of the
Second EEC Regional Seminar on Recent Trends of Research on
Lake Victoria Fisheries, Nairobi : ICIPE Science Press, p. 15-27

Publisher ICIPE Science Press

Download date 26/05/2023 22:12:00

Link to Item http://hdl.handle.net/1834/1177

http://hdl.handle.net/1834/1177


Some Limnolog ical Characteristics of 
the Lower Sondu-Miriu River Kenya 

Benjamin M. Mwashote & Wycliffe Shimbira 
Kenya Marine and Fisheries Research Institute 

Sangoro Riverine Laboratory, 
P.O. Box 136, Pap -Onditi, 
Via Ahero, Kisumu, KENYA 

ABSTRACT 

Chemical and physical investigations of water on a 10 km section of the Sondu-Miriu river were 
conducted in 1988-1990. They revealed no significant spatial variation between three sampling 
stations. Variation existed between the waters of a floodpool and the river. Flooding had a general 
diluting effgct on the nutrients. All the physical and chemical parameters investigated were within 
tolerable limits of water quality according to WHO criteria for drinking water, fisheries and other 
aquatic life. A total of 22 phytoplankton and 9 zooplankton genera were recorded. 'The algae 
Microcystis (cyanobacteria) and Navicula (diatom) were dominant. Mean densities were 283 cells 
or colonies per ml for phytoplankters and 10 organisms per ml for zooplankton. 60% of the 
zooplankton genera observed were found in the floodpool. Community diversity and density were 
found to vary between sampling stations as well as seasons. Variations in turbidity, nutrient 
availability and rate of water flow were major determinants for plankton occurrence. 

Introduction thc pionecr work of Rzoska er al. (1955) on 
thc White and Blue Nile and that ofTalling 

While the physic;ll and chcmical (1957)on the White Nile, there have been 
conditions of many East African lakcs few studies ofone year's duration. Mainga 
have been studicd (Akiyama et ai. 1977; (1 98 1)  monitored the physical and 
Gaudet. 1976, 1977, 1979. Gaudet & chcmic:ilcharacteristicsof rivers Kujaand 
Melack. 1981; Mclack. 1979). littlc is Sondu-Miriu at thcir mouths during a 
known of East Afric,m rivers. Apan from limitcd pcriod of time. The vast majority 



of studies on thc biotic and abiotic 
characteristics of rivers have been camcd 
out mainly in Europe and North America 
(Shiel et al., 1982). 

The physical and chemical properties 
of any water body play a significant mle in 
various aspects of its hydrobiology (Talling 
1957). A clear knowledge of thcse 
phenomena is thus necessary for any 
meaningful conservation and exploitation 
of aquatic resources. Temperature, 
turbidity, flowrate, nutrient supplies and 
water chemistry are important 
environmental factors. The response of 
important biota such as plankton and fish 
to these factors is of great value in biological 
monitoring (Shiel et al., 1982). 

The primary objective of water quality 
management in regard to fish culture, is to 
regulate the environmental conditions so 
that they are within a desirable range for 
survival and growth of fish. 

It is therefore important to have an up to 
date information of these conditions where 
aquaculture is undertaken. In the past few 
years, there have been numcrous 
observations on the decline of fisheries in 
the Sondu-Miriu river (Mainga, 1981; 
Kibaara, 1984; Ochumba, personal 
communication). It is not clear whether 
this is due to deterioration ofenvironmental 
conditions in the Sondu-Miriu river or 
some other unknown phenomenon. Any 
environmental changes will affect the 
operations of Sangoro aquaculture station 
which derives all its water from the rivcr. 
Given the value of this station, and the fact 
that a large local population relies on the 
river for agriculture, fisheries and domestic 
purposes, the importanceofaregular water 
quality monitoring programme cannot be 
overemphasized. The proposed Odino falls 
hydro-power station along the river is 
envisaged to pose a potential threat to the 
riverine fishery. Thenature and magnitude 

of that impact ciinnot bc asscsscd in Lhc 
abscncc of basclinc ecological data. 

This papcr rcporls on a ycar long study 
on thc water quality of thc lower Sondu- 
Miriu rivcr. Thc study was in pan an attempt 
to investigate somc of Ihc unexplained 
observations which have bccn recordcdon 
Lhe river, especially on its fisheries. Here 
we report on the physical and chemical 
characteristics in relation to plankton 
composition, diversity and density in the 
lower Sondu-Miriu rivcr. 

Study Area 

The investigations covcred an 
approximately lOkm scction of the lower 
Sondu-Miriu river. The sampling sites are 
numbered 1,2,3,and4 (Fig. 1). Sites l , 2 ,  
and 3 are along the river, while site 4 is a 
flood pool which is half a kilometer from 
the river. It is connected to the river only 
during inundation (April-June). The 
floodpool is about 2.5m deep, 300m long 
and 50m at its widest. The mean maximum 
depth within the sampled area is 4m. A 
detailed description of thc area is given by 
Manyala and Ochumba (1990). 

Materials and Methods 

Sampling for physical and chemical 
characteristics was carried out at monthly 
intervals from June 1989 to June 1990 at 
the four sampling sites. Plankton sampling 
was done from June-December 1989 (Fig. 
1). All four sites wcrc sampled once 
between the hours of 0600 and 0800 on 
each sampling day. 

3.1 Physical and chemical methods 

Rcpresentative water samples for 
chemical analysis were taken at half a 
meter depth at the middle of the river using 



Fig. 1. The lower Sondu Miriu River with sampling points number 1- 4 0 IJG03 and 4 are river gauging 
stations; Main river  channel,^  c marshland,::;..:..:: floodplain. 0 villages and = road 

a Van-Dom sampler since stratification 
was almost absent as a result of total mixing. 
At the floodpool, sampling was also done 
approximately in the middle of the pool at 
half a meter below the water surface. All 
the water samples were kept in 3 liter 
polythene bottles except for samples of 
dissolved oxygen (DO) determination 
which were kept in 300 ml DO bottles. 
Duplicate samples were taken from each 
of the four sampling sites. Chemical 

analyses were started at the laboratory 
within three hours after sample collection. 

Parameters measured at the sampling 
sites included temperature (mercury-in- 
glass thermometer), pH using a portable 
digital pH meter and rate of water flow 
using floats. Analysesdone at thelaboratory 
by standard methods described by the 
American Public Health Association 
(APHA 1989) included DO using the 
W i n k l e r  m e t h o d ,  a m m o n i a  b y  



Nesslerization, sulphate using the 
turbidimetric method, fluoride using 
SPADNS method, alkalinity by titration 
with N/50 H,So, to pH 4.5, chloride by the 
titrimetric method using 
diphenylcarbazone - bromophenol blue 
indicator. Calcium and magnesium were 
determined by EDTA titration. Colour, 
nitrate, nitrite, conductivity, total hardness, 
turbidity and silica were all determined 
using Hach chemical kits and a 
spectrophotometer model 25607 
LATENPENDING. Hach chemical kits 
have been found to provide a level of 
accuracy that is suitable for all practical 
aquaculture purposes (Boyd & Daniels, 
1988). 

3.2 Biological Methodr 

Biological procedures included 
collection of water samples for plankton 
observations and examining gut contents 
of fish caught at sampling stations for 
presence of plankton. Water samples were 
taken using a 20 litre polythene container 
and filtered through a 25 micron plankton 
net. The samples were grabbed by lowering 
the container at least half a meter below the 
water surface at the middle of the river and 
floodpool. A total of 100 litres of water 
were filtered at each of the sampling sites 
on each sampling day. 200ml of the 
resulting 1 litre concentrate were preserved 
in 200ml polythene bottles with Lugol's 
solution. Fish were caught occasionally 
using a beach seine of mesh size 2.7 cm 
dissected and their gut contents sieved 
through a 1 mm pore size sieveinto200ml 
polythene bottles. Preservation was done 
as above. Plankton samples were counted 
using an Olympus inverted microscope at 
a magnification of 200 and sedgewich 

rafter counting cell. Identification was 
based on Kimmor & Pollinger (1965) and 
Talling (1966). 

Results 

4.1 Physical and Chemical Features 

The between stations test by two-way 
analysis of variance (ANOVA) on the 
physical and chemical data collected . 

between June 1989 -June 1990 at the three 
sampling stations along the river revealed 
no significant difference on the spatial 
scale. Temporal variation howeverexisted. 
A non parametric test (Spearmans Rank 
Correlation Coefficient) on the same data 
for the two most extreme sampling sites (1 
and 3) further supported the above test by 
indicating that the data from the two sites 
are not independent (Table 1). 

Comparison between pooled river data 
and data from the flood pool using 
Spearman's Rank Correlation Coefficient 
indicated independence for about 60% of 
the parameters considered (Table 2). 
Except for DO and pH, all the mean v alues 
for physical and chemical data were 
relatively higher for the floodpool 
compared to the river. 

4.2 Temperature 

The variation of water temperature at 
sites 1,2 and 3 (range 19.5-23.4"C, mean 
20.S°C) followcd air Lemperatures (range 
20.4-26.g°C, mean 22OC) closely as a 
result of the river's shallowness. Flooding 
of the riverin Ihe period April-June caused 
no major Lemperaturc changes. 
Temperatures remained high at the 
floodpool (range 21.1-25.S°C, mcan 
23.1°C) compared to both river and air 
temperatures (Fig. 2 4 .  



Table 1 : Analysis of variance on data from the three sites, 1, 2 and 3 along River Sondu - Miriu and Spearman's 
Rank Correlation Coefficient test on data from the two extreme sites, 1 and 3 along the same river 

ANOVA SRCC 

F value (a = 0.05, two-way) rs value 
PARAMETER Spatial d f Temporal d f (a = 0.10, 

two-way)n 

PH 
Temp. 
Colour 
Conduct. 
Total alkal. 
Total hard. 
Chloride 
Fluoride 
Turbidity 
Sulphate 
Calcium 
Magnesium 

Key: i = independent ni = not independent 
ns = not significant s = significant 

Table 2: Comparison otpooledSondu-Miriu River (sites 1,2, and3)dataandfloodpool 
(site 4) data using Spearman's Rank Correlation Coefficient test 

PARAMETER rs value (a = 0.10, two way) n 

P H 
Temperature 
Colour 
Conductivity 
Total alkalinity 
Total hardness 
Chloride 
Fluoride 
Turbidity 
Sulphate 
Calcium 
Magnesium 

i = independent ni = not independent 

A pH range of(~.OX-7.53 and a mean ol' 
7.14 was rccordcd in lhc rivcr. Highest 
valucs wcrc rccordcd in Dcccmbcr 1089, 
coinciding with lowcsl rivcr level (mcan 
dcplh 1.9111). 'Thc lowcsl valucs were 
recorded in July 1989. Thc varialion oSpH 
during thc Junc 1989-June 1990 pcriod 
was hardly bcyond hall' a unit Liom 11ic 
nculral value 7.0, (Fig. 2b). Thc pt-l a1 ~ h c  

llootipool was rclalivcly lowcr(range 6.50- 
7.47, mcan 6.99). 

4.4 Dissolveti Oxygetz 

DO was always above 80% ofsaturation 
in the rivcr (range 8.45 - 12.4, mean 9.7 mg 
DO 1-1). Lowest levels were recorded 
during [he flooding period (April-June). 
Compared lo the river, DO levels in the 
lloodpool were relalively lowerthroughou~ 



the year (60-70% of saluralion). 
Stratification was not anticipatcd in [he 
floodpool bccausc of its shallowncss. 

4.5 Conductivity 

The river conductivity (rangc 23.0- 
99.3, mean 5 1.7 p ~ c m - I )  was lcss varinnl 
in thegrcatcrpanof~hc ycar,cxccpl around 
May 1990 whcn Lhcrc was a sharp risc 
(Fig. 2c). This was during lhc pcriod ofthc 
floods. The conductivily of lhc floodpool 
(range 25.0-336.0, mcan 1 1 1 .8 pScm-I) 
remained high comparcd lo lhc rivcr but 
with a similar trcnd. 

Turbidity values in the river ranged 
b e l w e e n  1 5 . 0 - 1 5 0 . 0 - N . T . U .  
(Ncphclometric Turbity Units) with mean 
80.2 N.T.U. While in the floodpool they 
rangcd from 18.0-71 5.0 N.T.U, wilh mean 
359.9 N.T.U. (Fig. 20.  The floodpool 
turbidily was consistently higher h a n  that 
of the rivcr. Thc river flow with high 
turbidity was evidcnt during the flooding 
pcriod. Thc colour of thc water during this 
pcriod was typically dcep brown. This 
happcncd at a time when the Kericho and 
Kisii highlands, thc catchrncnt areas of the 
rivcr wcrc receiving heavy rains. 

4.6 Total hardness 
1.0 Major ions and nutrients 

Thc river's lolal hardrlcss (rangc 5.O- 
40.0, rncan 21.9mg CaCo3 I - ' )  was low 
throughout Lhc ycar (Fig. 2d). Although 
the hardncss of ~ h c  floodpool rcmaincd 
highcr than that o f  thc rivcr in thc grcatcr 
part of  ~ h c  ycar, both environmcnls 
maintaincd a similar Lrcnd. Thcrc was 
hardly any distinction bctwccn h c  hardncss 
of the two ecosystcms from April-Junc 
1990. 

Thcrc was no significant variation in 
1.h~ ordcr of ion dominance between the 
rivcr and the floodpool, although actual 
valucs wcrc higher for the floodpool (Table 
3). Thc lowest nutrient levels coincided 
with ~ h c  flooded period. 

4.9 I Biological features 

3.92 Phytoplankton 
4.7 Total alkalinity 

Thc Lola1 al kalinily in lhc rivcr rcmaincd 
consislenl (rrtngc 8.7-54.2, rncan 25.8 mg 
CaCo3 (I- ')  cxccpt for a pcak valuc 
recordcd in Dcccmbcr 1 OX9 (Fig. 2c). Thc 
peak valuc corrcspondcd lo lhc lowcsl 
river lcvel. Thc floodpool also rccordcd its 
highest valuc around thc samc lime. Thc 
floodpool valucs (rangc 23.1-89.0. rnc;ui 
46.2 mg CaCoj I - ' )  wcrc highcr cxccpl 
bclwcen January-April, I990 whcn lhcy 
wcrelowcr Lhanthosc of lhc rivcr(Fig. 2c). 

A lola1 of 22 phytoplankton genera 
wcrc rccordcd during the June-Decembcr 
1989 pcriod. Thc pcrccntage of samples in 
which Lhc gcncra occurrcd arc shown in 
T;tblc 4. Thcrc was a near similar 
phyloplankton community composition 
bclwccn thc rivcr and floodpool Lhough 
di I'lcrcnccs in lhcir percentage occurrcnces 
were evident (Table 4). 

Up to 10 algal gcncra were prcscnt in 
any samplc but only scveral of thcm were 
abundnn I .  Microcystis. Navicufa and 
Dicltomu formcd the bulk of all the 
phytoplanklon gcncrrt found at all the four 



Table 3: The range and means of major ions in the lower River Sondu-Miriu (pooled data) and the floodpool 
between June 1989June 1990 

River Floodpool 
Ion Range (mg-1) Mean (mgl-l) Range (rngl-l) Mean (mgl-1) 

Mg2+ 
Ca2+ 
CI- 
Si02 
S042' 
NO, - 
F- 
NO,- 

sampling sites. There were some 
longitudinal differences along the river in 
phytoplanktoncomposi tion especially with 
regard to percentage occurrence of some 
genera like Synedra, Hildebrandia, 
Asterionella and Pediastrum. These 
occurred more near the river mouth than 
upstream sites. Overall, the densities were 
relatively lower in the upstream station's 
(mean 120 cells or  colonies per ml) 
compared to station 1 at the river mouth 
(means 330 cells or colonies per ml). The 
floodpool maintained a higher density than 
any of the three sites along the river (mean 
400 cells or colonies per ml). 

Oherphytoplankters recorded at station 
1 other than the three predominant genera 
mentioned above include: Nitzschia, 
Hydrodyctyon, Actinastrum, Asterionella, 
Amphanizomenon, Phacus, and Anabaena, 
while in the upstream stations they 
included: Nitzschia, Hydrodyctyon, 
Amphanizomenon and Gomphosphaeria. 
The dominant species recorded at the 
floodpool were quite similarto hose  found 
at the site near the river mouth. These two 
sites comprised a wider diversity of 
dominant phytoplankters as compared to 
the upstream sampling sites along the river. 
In November 1989, at the peak of thc dry 
season, a red bloom of Chattonella 
appeared at the floodpool but disappeared 
towards the end of the same month. 

Spirogyra appeared in the river around the 
same time but was prevalent at the 
floodpool throughout the sampling period. 
There was an increase in phytoplankton 
densities at all the four sampling sites 
during the dry period. Analysis of gut 
contents of some fish species caught at the 
sampling sites revealed presence of 
phytoplankters. Three fish species were 
considered Oreochromis niloticus, Schilbe 
mystus and Synodontis victoriae. The gut 
of Oreochromis niloticus revealed presence 
of mainly Microcystis and Navicula, with 
negligible amounts of zooplankters. Other 
food items including plant material were 
also observed in the gut. Schilbe mystus 
and Synodontis victoriae revealed little or 
absence of phytoplankters in their gut. 
Some zooplankters and other food items 
such as insect remains were observed in 
fish guts. 

4.93 Zooplankton 

There were only 9 genera of  
zooplankton observed, the majority of 
which were rotifers. Of these, about 60% 
were found in Lhe floodpool alone (Table 
4). The river had a minimal diversity of 
zooplankton with Asplanchna and 
Notholka being h e  mostcommon. As with 
the phytoplankters, there was to a lesser 
extent some longitudinal variability in 



Table 4: Percentage occurrence of plankton along lower Sondu-Miriu river (sites 1, 2 and 3) and the floodpool 
(site 4) for the period June-December. 1989 

ABUNDANCE 
GENERA 

Site 1 Site 2 Site 3 Site 4 
PHYTOPLANKTON 

Myxophyceae 
(1 ) Microcystis 
(2) Anacystis 
(3) Anabaena 
(4) Gomphosphaeria 
(5 )  Scenedesmus 

Bacillariop hy ceae 
(6) Navicula + + + +  + + + +  + + + +  + + + +  
(7) Diatoma + + + +  + + + +  + + + + + + + +  
(8) Nitzschia + + + +  + + +  + + +  + + +  
(9) Asterionella + + +  + + + + + + +  
(1 0) Melosira + + + + 
(1 1) Synedra + + +  + + + + 

Chlorophyceae 
(1  2) Pediastrum 
(1 3) Hydrodyctyon 
( 14) Actinastrum 
( 1 5) Spirogyra 
( 16) Botryococcus 

Euglenophyceae 
(17) Amphanizomenon + + +  + + +  
(18) Phacus + + + +  + + 
(19) Trachelomonas - - 

Others 
(20) Hildebrandia + + +  + + + + + +  
(2 1 ) Gleotrichia + + + + + + + 
(22) Chanonella - - - + + 

ZOOPLANKTON 
Rotifera 
(1) Polyathra 
(2) Nothalka 
(3)  Asplanchna 
(4) Brachionus 
(5)  Epiphanes 
(6 )  Filinia 
(7) Keratella 

Cladocera 
(8) Simocephalus 

Copepoda 
(9) Mesocyclops - - - + + + +  

Key 
+ + + + Present in z 50% of samplgs + 9-1 % 
+ + + 49 - 30% - Absent 
+ + 29 = 105 



community composition. Perhaps the most 
significant variability was observed in 
community densities in relation todiversity. 
In general, an increase in density and 
diversity occurred during the dry period in 
October-December, 1989. Of the sites 
along the river, site 1 maintained a higher 
density (mean 8 organisms per ml) or 
zooplankton in relation to the upstream 
station (means c 5 organisms per ml). The 
floodpool, however recorded the highest 
densitiesduring the period June-December 
1989 (mean 17 organisms per ml). The 
floodpool zooplankton assemblage 
included the following genera: Filinia, 
Brachionus,Simocephalus, Epiphanes and 
Polyathra respectively in that order of 
dominance. The river zooplankton 
composition at site 1 was: Notholka 60%, 
Polyathra (30%) and Brachionus ( c  10%). 
Variability of Plankton was minimal 
between all the stations during the 
floodpool period. This is a period of great 
river turbulence as the floodpool and the 
river are interconnected, forming a 
continuous waterbody. The river flow rate 
was also at its maximum (mean > 0.6ms-l) 
during this period. Gut analysis of Schilbe 
mystus and Synodontis victoriae revealed 
a greal deal of zooplankton of the genera 
Filinia, Brachionus and Asplanchna. 
Constituents of other food items were also 
observed. There was an apparent upsueam 
migration of the riverine fishSchi1bemystu.s 
during the flooding period. This 
observalion has been made in the past 
(Ochumba, personal communication). 

Discussion 

No longiludinal differences occurred in 
physical and chemical charac~er.islics in 
Lhe river as h e  Lhree river sampling s~alions 
were withn h e  same geographical localion 
only being separaled by a 5 km slrclch. 

Absence of microhabitats such as swamps, 
impoundments and tributaries along the 
stretch where sampling was done may 
have minimized variations in most of the 
physical and chemical parameters and 
plankton distribution. 

The main difference observed between 
the river and the floodpool measurements 
can be associated with the fact that the two 
are independent ecosystems. One is 
stagnant, the floodpool, and the other flows, 
that is the river. Interconnection only takes 
place during the flooding period in April- 
June. The warmer environment, static 
nature and relatively high nutrient levels 
found at the floodpool, could be largely 
responsible for the conducive conditions 
which favoured the occurrence of plants 
and many aquatic organisms. This was 
evidenced by presence of a variety of water 
weeds for example water lily, 
Nympaeaceae sp and Pistia stratiotes and 
a number of fish species such assynodontis 
Victoriae, Oreochromis niloticus and 
Clarias gariepinus. Lower pH and DO 
levels were therefore common at the 
floodpool. The peak alkalinity levels 
recorded during the dry season in the river 
may be linked with the probable influx of 
carbonate and biocarbonate ionic species 
in the water as a result of increased 
respiratory activities by increased biota, 
coupled with the oxidative conditions 
prevalenl in the river. Average pH and 
temperatures reported previously at the 
river mouth (Mainga, 1981) are much 
higherthan  hoseo obtained duringthisstudy, 
though DO and conductivity were lower. 
In relalion to studies done elsewhere, for 
inslance, on River Murray in South 
Auslralia, the conduclivily of the lower 
Sondu-Miriu River is Far less (c.f. mean 
930 @cm-l, Shiel etal. 1982). The highest 
lurbidily levels in h e  river coincided with 
the period of heav y rainfall inthe catchmenl 
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the time of peak conductivity levels while 
the majority of other parameters were at 
their lowest. This contrasts with 
conventional wisdom which states that 
conductivity peaks should correspond with 
the highest levels of ionic content in water. 
The observation may however imply that 
the river conductivity was probably 
determined by other ions which were not 
measured in the study, for example K+, 
Na+ and Few. 

The mass upstream migrationof Schilbe 
mystus which was observed during the 
flooding period in April-June took place 
at aperiod ofhighest average riverturbidity. 
Although the gut content of this fish species 
revealed presence of zooplankters as part 
of its diet, this was the period of lowest 
zooplanktondensities. Availability of food 
items alone is therefore not a sufficient 
explanation for the mass migration 
observed. The trigger mechanism could be 
associated with various other factors 
including scasonality of spawning, water 
turbulence, prcssurc changes in the river 
due to high volume of water and turbidity. 
Lack of a comprehensive explanation 
regarding the migration phenomenon 
suggests a need for further studies to 
establish the factors underlying it. 

It is hard to draw anobvious rclationship 
between nutrient concentrations in the river, 
surface run-off and atmospheric 
precipitation. A positive relationship exists 
for the Malewa rivcr which flows into 
Lake Naivasha (Gaudet & Melack, 198 1). 
This is because low nutrient levels 
characterized the rainy period and high 
levcls occurred in thc dry period. There is 
a likelihood that major components of 
dissolved solids in the Sondu-Miriu River 
are derivcd directly from rcsuspcnsion of 
scdiment. Secpage from rich agricullural 
land in thc catchment area should also be 
considcrcd as apossibility. The flood watcr 

may have served to dilute such inputs. A 
more detailed study of the source of river 
nutrients is required. The independence of 
pH, turbidity and sulphate between the 
two extreme sampling sites on the river 
(Table 1) are rather unexpected taking into 
account the trend of the other measured 
parameters. This disparity may be a result 
of the extensive use of a wide variety of 
bathing and washing detergents by the 
local population thriving along the section 
between the two sites, this being another 
source of pollutants. With regard to 
plankton, relatively high densities of 
zooplankters and phytoplankters were 
recorded duringthe dry period as compared 
to the rainy period at all the sampling sites. 
Although reduction in turbidity and low 
flow-rates (mean rate c 0.6 ms -I) may 
create an environment conducive to the 
proliferation of plankton in the river, it is 
not sufficient to take these two factors 
alone as determinants for the plankton 
densities. Rain water may serve to dilute 
the river planktons thus lowering the 
density. 

The algal genera Microcystis and 
Nitzschia which have been reported to be 
common in the shallower parts of Lake 
Victoria (Ochumba, personal 
communication) were more abundant at 
the river mouth (sampling site 1) in 
comparison to upstream sites (sites 2 and 
3). The proximity of Lake Victoria to site 
1 may have had an effect on this 
observation. 

Although the decline in catches of 
Sondu-Miriu River fishes such as Labeo 
victorianur, Alestes sp and Barbus spp, 
have been attributed to predation, migration 
and intensive fishing (Manyala & 
Ochumba, 1990), i t  is worth noting that 
changing agricultural practices (Ochieng 
& Gctabu, 1986), which have been 
accompanicd by increased use of agro- 



accompanied by increased use of agro- 
based chemicals, may be playing a similar 
role. Mainga (1981) working at the Sondu- 
Miriu river mouth observed a large mud 
flat measuring 300m by 50m and half a 
meter deep. Silt caninterfere with breeding 
grounds of riverine fishes. More studies 
should be conducted on river pollution by 
agro-based chemicals in relation to fish 
food organisms and breeding grounds. Of 
the physical and chemical parameters 
measured in this study, none was found to 
have adverse effects on waterquality.They 
were all within acceptable levels 
recommended by WHO (1984 a,b) for 
drinking water, fisheries and aquatic life. 

Effects of tributary contributions and 
presence of swamps on water quality were 
less important since Cyperus papyrus 
existed on a small section at the rivermouth, 
while there are no permanent tributaries on 
the lower reaches of the river. Absence of 
large impoundments along the lower 
Sondu-Miriu river disfavoured the 
establishment of a great variety of 
limnoplankters. In general, densities of 
plankton in the lower Sondu-Miriu River 
were quite comparable to those reported in 
other major rivers (Talling, 1966; Shiel et 
al., 1982) but the diversity was much less. 
Temperatures, turbidity, nuitrient 
availability and rate of river flow are the 
likely major delerminants of  plankton 
density. 11 is suggested that due to less 
temporal variation in mosl environmental 
parameters in the rivcr, thc seasonal cycles 
of plankton in the lower Sondu-Miriu are 
less distinct than reported in olher rivers. 
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