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PRELIMINARY STUDIES ON PRIMARY PRODUCTIVITY I N  
THE WINAM BAY OF L. VICTORIA 

DAVID I. KIBAARA, KMFRI, KISUMU-KENYA 

ABSTRACT: 

In  1984, water temperature and pH in  the Winam Bay fluctuated little between 
the months. At any given time, the difference between surface and bottom 
temperature did not exceed 1.6 C. 

Secchi disc visibilities were persistently low during the year with a maximum 
value of 0.71 m. Oxygen concentrations within the water column fell sharply 
below 1.5 m. The highest primary productivity by algae measured was 1.26g at 
1200 hours. Microcystis was the most abundant algae encountered in the lake 
water. 

1. INTRODUCTION: 

Within :he Winam Gulf, there has been no detailed study on the subject of 
primary productivity. The little information available has been based on a few 
samples Kalf 1983, Talling and Talling. 1965) or on data collected over short 
periods of time, less than a year Mellack, 1979). 

There is thus a lackof information on the present status of primary productivity 
in  the gulf, especially..its seasonality and the influence of the dry and wet 
seasons.The present work is a preliminary study on the primary productivity 
of Lake Victoria. 

In this study, most experiments were conducted near the K.M.F.R.I. pier. The 
water depths in the working sjation varied between 1.8 and 2.0 m. 

2. MATERIALS AND METHODS: 

The limnological parameters studied werewater temperature, pH, transparency 
dissolved oxygen (DO) and photosynthetic rates of phytoplankton or primary 
productivity. Algal species composition of the lake water was also determined. 

Water samples were collected using a 2-1 plastic Var! Dorn Sample which 
closes at desired depths by a "messenger". Water temperatures were 
measured using a mercury thermometer, readable to 0.1 C while the PH was 
measured with a digital PH meter. Light penetration or transparency of the 
water was estimated using a 20 cm white secchi disc. Dissolved oxygen 
concentrations were determined at the surface, 0.5, 1.5 and 1.8 or 2 m depths 
bytitration of fixed water samples with 0.0125 M Sodium thiosulphate solution 
(Winkler method). 



Photosynthetic rates of phytoplankton were estimated by in situ incubation of 
water samples in light and dark bottles. The light and dark>bottles were filled 
wi th the sample and suspended at the depth of sampling for periods of 2-3'/2 
hours. Al l  experiments for primary productivity were conducted between 00090 
and 1500 hours local time. 

Examination of phytoplankton was made using a light microscope to determine 
the algal species composition of the surface water. 

2. RESULTS AND DISCUSSION: 

Water temperature fluctuated litt le between the months. The range o f  

Water temperature fluctuated little between the months. The range of surface 
temperature was 25.3 - 29.3 C, a variation of 15.8%. The former reading was 
recorded in August and the latter in September. At any given time, the 
difference between surface and bottom temperature was never found to exceed 
1.6 C. Although thermal stratification has been reported in  Lake Victoria, 
(Talling, 1957) ~t would not be expected to be marked at a shallow station asthe 
one in question here, where even slight winds help to stir the water, thus 
creating nearisothermal conditions. 

Like temperature, water pH varied little thoughout the water column. I t  ranged 
from 7.5 - 9 over the months. Secchi disc visibility was relatively lowwith in the 
bay. The highest secchi depth of 0.71 m was recorded in the month of October. 
A value of 1.2 m was recorded near Maboko Island, a few kilometres from 
K.M.F.R.I. pier. 

The turbidity which reduces visibility was due to algal growth and also due to 
suspended particles mainly as a result of mixing or stirring of the water column 
by winds. Lowest of secchi visibilities were found especially during the rains. 

Figure 1 shows the dissolved oxygen concentrations at various depths in August 
which was characteristic pattern during the whole year. Concentration varied 
with depth, usually falling towards the bottom layer of the water column. 
Surface concentrations were invariably higher than concentrations lower down 
and fell rather sharply below 1.5 m. 



The primary productivity or phytoplankton rates of photosynthesis is shown in 
Figure 2. A value of 0.47g O2 /m3/h was measured at the surface and a higher 
value of 0.60 g 02/m3/hi ar 0.5 depth. The lower value at the surface can be 
attributed to photoinhibition, in which some of the algal cells at the surface are 
damaged by the ultra-violet rays of the sun impinging on the surface, thus 
reducing the photosynthitic rate. This is unlike lower down, at0.5 m, wherethe 
effect of the ultra-violet light is reduced, thus allowing higher productivity. 
Below 0.5 m, the productivity drops againdrastically, due to light limitation. The 
amount of light reaching the algae at these depths is not sufficient to support 
maximum algal photosynthesis 

The graphs in Figure 3 shows the magnitude of surface primary productivity at 
various times of the day. Productivity rose from 0.54g02/m3/h at 1000 hours 
to a maximum of 1.26g 02/m3/h at 1200 hours, falling again to 
0.75g02/m3/h 1400 hours and to 0.52gOz/m3/h at 1500 hours. Maximum 
productivity was thus at midday, when there was maximum light energy 
available for the process of photosynthesis by phytoplankton. 

Before midday, the light intensity is limiting for photosynthesis while after that, 
the algal cells are in an "exhausted" state, so their photosynthesiszing ratesfall. 
This general pattern was observed to be persistent most of the time at alldepths 
of the water column as shown in Fig. 4. However, here it can be noticed that at 
0.5m depths the productivity at 1500 hours is slightly higher than that at 1200 
hours. This can be attributed to warmer-conditions in the afternoon of the 
experimental days. 

Examination of algae from the surface water revealed thatAnabaena flos-aquae 
was the most abundant species. Others included Cyclotelle and Nitzchia spp. 
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FIG 1 
Mean oxygen d~str~but~on w ~ t h ~ n  the water column during August 1984 



FIG 2: Mean Primary productivity at various depths of 
the water column in February 1984, 
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FIG: 3 Surface primary productivity at various times of the day 
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FIG: 4 Distribution of dissolved oxygen (DO) at various depths at different times of the 
day in September 1984. 




