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Abstract 

A follow- up study was undertaken after the decommissioning of the Mbita-Rusinga cause-way 

in order to establish the impact of the demolition to Nyanza Gulf’s ecology. The assessment 

involved: Water chemistry, biological indicators, fish stock assessments and socio-economics 

surveys. Results show that ammonium (NH4
+-N) concentrations have increased from 2.3- 49.2 

μg.L-1 in 2015 to 2.1-58.4 μg.L-1 in 2017. Other water quality parameters showed no significant 

difference from the 2015 assessment. Nile perch still dominates the catches with the population 

characterized by smaller size classes (TL 7.5-16.5cm and 34.5-49.5cm). Mbita East area reported 

relatively higher catches (CPUE) for the Nile perch (20.5) compared with Mbita West (1.0). 

Fisher communities interviewed reported improved water clarity (27%), fish catches (14%) and 

stronger water currents (14%), among other changes, since the opening of the causeway. In order 

to bring about significant ecological change in the gulf, we recommend further dredging of the 

Mbita Causeway to a depth of at least 15m; and continuous fisheries and environmental 

assessment.  

 

Key words: Nyanza Gulf, Mbita Causeway, Water quality, Fisheries, Socio-economics, Dredging  
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1.0 Introduction 

Lake Victoria is a tripartite resource between three East African countries of Tanzania 

(49%), Uganda (45%) and Kenya (6%). It covers an area of about 68,800 Km2 with only 4,128 

Km2 within the Kenyan waters. The shoreline is convoluted with several open to semi-enclosed 

embayments. Nyanza Gulf, Kenya, is one of the largest semi-enclosed embayment with an area 

of about 1,400 Km2 (more than 1/3 of the Kenyan waters) and connected to the open waters 

through Rusinga Channel. Ecological health of the Gulf, once considered the bedrock of 

biodiversity and the breeding ground for fishes due to myriad rivers discharging into it, has 

drastically shifted from desirable to less-desirable. The waters trophic status changed from 

mesotrophic to eutrophic/hypertrophic; transparency declined due to increased siltation and algal 

blooms; algal structure shifted from diatom to cyanophyte predominance; fish diversity and 

abundance declined; inversions by alien and obnoxious biotic species became common; and 

stunted, reduced fecundity and infection of fishes were observed. Oreochromis niloticus and 

Lates niloticus fisheries of the gulf has been replaced by Synodontis Victoriae predominance 

while majority of the shoreline beaches and bays have been invaded by floating and submerged 

weeds of Eichhornia crassipes, Egeria densa, Ceratophyllum demersum and Potamogeton spp. 

Shifts in biotic structure and abundance is believed to cut across the various trophic levels. The 

above outlined ecological transformations have been attributed to increased pollution of the gulf 

through discharge of raw municipal and industrial effluents in an ecosystem with high residence 

time and low flushing rate. The myriad rivers draining into the gulf has aided in the high flushing 

rate of the gulf with 2 years residence time as opposed to 23 years of the entire Lake Victoria. 

The construction of Mbita Causeway in 1983 affected the alternative exchange pathway 

between the gulf and the open lake thus impacting on the residence time and with retrospect to 

the hydrology of the gulf. The causeway was constructed to link Rusinga Island to the mainland 

in order to enhance trade and human traffic between the two zones, but it essentially blocked a 

natural channel with dimensions of 250 m in length and 10 m in depth through earth filling with 

a road overlain to Rusinga Island (Khisa et al., 2005). Though the water currents in the existing 

Rusinga Channel can be quite large ( 10 – 50 cm.s-1), exchange between the gulf and the open 

lake through the channel is low because the tidal-like oscillations result in low net transport over 

a 24 hour period (Romero et al., 2005). The increased residence time coupled with high 

discharge of municipal and industrial effluents into the gulf has greatly impacted the gulf‘s 
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ecology and socio-economic status of the riparian communities. Numerous hypotheses on the 

effect of the loss of this alternative exchange pathway have been suggested by scientists, policy 

makers, local community members and special interest groups (Khisa et al., 2005; Guya, 2013).  

Based on the satellite imagery obtained from Google earth, the environmental status of 

Nyanza Gulf started changing in the early 1980’s after the establishment of the Mbita Causeway 

(Plate 1). Prior to the Mbita Causeway engineering works, there was little difference in terms of 

water quality between the entire gulf and the open lake waters. After the establishment, the water 

quality progressively deteriorated to its status before the demolition, but with intermittent 

improvements after demolition. The change in water quality was not instantaneous, a fact that 

can be attributed to increased residence time with subsequent build-up in sediment nutrients. 

Because of the shallow depth of the gulf (10 m mean depth), its trophic characterization is driven 

mainly by nutrient regeneration from bottom sediments. The consequential deterioration and 

intermittent improvements in water quality may be linked to changes in the hydrological 

conditions driven by transformations in the residence time after Mbita Causeway establishment 

and also through climatic forcings. For example, in 1999 the gulf’s water quality improved and 

this can be associated to the El nino rains of 1998/99. In 2006 there was severe drought 

accompanied by a decrease in lake level, and during this period the water quality of the gulf 

deteriorated. Increased rainfall with accompanied increase in river discharges to the gulf 

therefore decreases the residence time of pollutants hence improving the water quality. 

The government yielding to pressure from various interest groups, in May 2013 through a 

gazette notice volume CXV, decommissioned the Causeway and started the construction of a 

bridge in its place. In July 2017, the demolition was completed and the bridge commissioned by 

the President of the Republic of Kenya. In November 2017, KMFRI undertook a survey to 

evaluate the impact of the open Mbita-Rusinga channel to Nyanza Gulf’s water quality, biotic 

population and structure as well as socio-economic impacts to the riparian communities 

dependent on the ecosystem services. 

2.0 Materials and Methods 

2.1 Study site 

The study was conducted within the mid portion of the limnetic zone of Nyanza Gulf 

away from nutrient remobilization prone littoral areas, with the transect running from the Eastern 

shore to the Western end of the gulf (Fig. 1). Eight stations were sampled with two stations being 
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in the open waters on the Southern end of the Mbita Channel. BMU officials and fishermen 

within the beaches fringing the gulf were also interviewed for their experience after Mbita 

Causeway demolition through questionnaires and assessment of their catches. The following 

study aspects were surveyed: water chemistry including physical attributes; algal; zooplankton; 

macro-invertebrates; fisheries; catch assessment survey (CAS) and socio-economics of the 

riparian communities dependent on Nyanza Gulf resources. 

 

Figure 1: Sampled sites in the study area 

2.2 Field and laboratory analytical methods 

(i) Satellite images and altimeter lake level readings 

Satellite images were obtained from Landsat images as captured by google earth while lake 

level data was sourced from altimeter readings from USDA global reservoir database. Lake 

heights were obtained from the NASA/CNES Topex/Poseidon and Jason-1 satellite missions via 

the USDA Global Reservoir and Lake Monitor project. Although the primary focus of these 

altimeters is to map oceanic sea surface heights, they have also been used to detect water level 

changes in lakes and inland seas (Cretaux and Birkett, 2006; Birkett et al., 1999; Cazenave et al., 
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1997). 

(ii) Physico- chemical studies 

In situ physico-chemical surveys were conducted using YSI multi-parameter meter model 

350. The meter measured In situ depth profiled variables. Surface water samples were collected 

for nutrients analysis using 500 ml polyethylene bottles, fixed with sulfuric acid before being 

refrigerated at 40C for 4 days. Within the laboratory, the analyses of various bio-chemical 

components were conducted using standard methods as outlined in APHA 2005. The following 

bio-chemical components were analyzed: ammonium (NH4
+); nitrite (NO2

-); nitrate (NO3
-); Total 

Nitrogen (TN); Soluble Reactive Phosphorus (PO4
-); Total Phosphorus (TP); Silica (SiO2

-); Total 

Alkalinity (TA); Total Hardness (TH) and Chlorophyll-a (Chl.-a). The data obtained during the 

present survey was compared with historical data obtained during International Foundation of 

Science (IFS) sponsored studies of 2007 and 2015 before the demolition of the Causeway in 

order to outline changes necessitated by the demolition. 

(iii) Phycology studies 

 Samples for phytoplankton analyses were collected using a Van-dorn water sampler. A 

portion of the sample (25 mls) was preserved using acidic Lugol’s solution. A 2 ml 

phytoplankton sub-sample was placed in an Utermöhl sedimentation chamber and left to settle 

for at least three hours.  Phytoplankton species identification and enumeration were done using a 

Zeiss Axioinvert 35 Inverted Microscope at 400x magnification. At least, ten fields of view were 

counted for the very abundant coccoid cyanobacteria and a 12.42 mm2 transect counted for the 

abundant and large algae. The whole bottom area of the chamber was examined for the big and 

rare taxa under low (100x) magnification. Phytoplankton taxa were identified using the methods 

of Huber –Pestalozzi (1968) and Cocquyt et al. (1993). Phytoplankton density was estimated by 

counting all the individuals whether these organisms were single cells, colonies or filaments. 

(iv) Zooplankton studies 

Samples were collected in triplicates with a 1m long conical-Nansen plankton net of mesh 

size of 60µm, mouth diameter 0.30m towed vertically through the water column (Mwabeza-

Ndaula, 1994).  In the laboratory, each sample was made to a known volume, thoroughly shaken 

for uniform distribution and a sub-sample taken, placed in a counting chamber and examined 

under inverted microscope at X100 magnification for taxonomic determination, and at X40 for 

counting. The zooplankton were identified to possible taxonomic level using published 
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identification keys (Pennak, 1991). The group copepod was only identified to group level as 

nauplii, cyclopoda and calanoida while the other two groups were identified to species level. The 

number of individuals per litre of lake water was calculated from the count data, taking into 

account, the volume of the sample, number of organisms in the sub-sample, volume of the lake 

water filtered by the vertical haul derived from the depth of the haul (Mwabeza-Ndaula, 1994). 

(v) Macro-invertebrate studies 

Macro invertebrate samples were collected using a Ponar grab in triplicate samples .The 

samples were then washed in a 600µm sieve before being transferred into white sorting tray. The 

organisms were then sorted using forceps and preserved with 70% ethanol in 500 ml transparent 

plastic bottles in preparation for laboratory identification and counting (Aura et al., 2010).  

Laboratory identifications were done using dissecting microscope up to the genus level and 

the data entered in a spreadsheet. The counts of each site were pooled to provide single 

composite sample of each site. Identification was carried out using the literature of freshwater 

invertebrates of the United States (Pennak, 1991). Methods according to Aura et al. (2010) were 

used to describe the sample data. 

(vi) Fisheries studies 

Fish samples were caught using both bottom trawling at the deep areas (>5m) and 

monofilament gillnets of mesh sizes 1”- 5” set in the shallow areas/shoreline. Bottom trawling 

was guided by the SOP’s for Trawl Survey (LVFO SOP No. 2) whereas all biological 

information collected as per the SOP’s for Collecting Biological information from the Fishes of 

Lake Victoria (LVFO SOP No. 1). There were two monofilament fleets of 5 panels each set 

parallel to the shoreline. On retrieval, all fish were sorted to species level from each net/haul and 

key biometrics measurements taken: The total length (TL in cm), Standard length (SL) and 

weight of each specimen.  For large catches from the trawl, the total catch was taken after which 

big fish were weighed individually and biometrics taken. Sub-sampling was done for the smaller 

species. The fish was then gutted, sexed, and the maturity stage of the gonads determined (Plate 

1). 
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Plate 1. Processing of fish on-board RV Uvumbuzi. Picture by Hilda Nyaboke (KMFRI) 

 

The species composition and relative abundance was determined with the percentage 

contribution of each species to the catch and Standard error calculated. The population structure 

and maturity stages of Nile perch were calculated and results compared with previous surveys. 

(vii) Catch Assessment Survey (CAS) studies 

The monitoring exercise was conducted at five sites: Asat, Mbita East and Mbita West 

regions with the survey adhering to the approved Standard Operating Procedures for Catch 

Assessment Surveys as outlined in Lake Victoria Fisheries Organization protocol (LVFO, 2007).  

(viii) Socio-economic studies 

This study was with a special focus on Mbita and Rusinga Island areas of Homabay County. 

Eight fish landing sites were sampled during the socioeconomics survey, namely: Asat, Luanda 

Kotieno, Utajo, Koguna, Ferry Terminal, Mbita Town Beach, Kolunga and Sienga. The study 

areas were dominated by fishing communities who also practice small scale subsistence farming 

as alternative livelihoods. Mbita is a town on the shores of Lake Victoria which is joined to 

Rusinga Island by the newly constructed flyover bridge. The Rusinga Island has no major town 

and so its residents depend mainly on Mbita town to access various social amenities.  

The socio-economics survey selected respondents who were well versed with the historical 

occurrences relating to the Mbita-Rusinga causeway. Since the causeway had a relatively long 

history, dating to more than three decades ago, selection of respondents was skewed to the more 

elderly members of the fisher communities. Purposive sampling was applied to achieve a more 
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experienced composition of respondents, and thereafter simple random sampling was applied to 

arrive at the particular interviewee within the desired age group. Data was collected by four 

socio-economic officers within the Winam gulf (Plate 2). Only key informant interviews were 

preferred because they enabled the researchers to probe interviewees further into the historical 

profile of the Mbita-Rusinga causeway, and the emergent changes after the decommissioning. 

Overt and covert observation of ongoing socio-economics activities within the study areas was 

also done to validate information acquired from respondents as well as to enable further probing 

during interviews.  

 

Plate 2. Key informant interviews at Asat BMU on the Mbita Bridge by KMFRI researchers 

Owing to the qualitative nature of the study, responses included detailed accounts and 

narration of past events. Individual perceptions on the decommissioning were also presented in 

the form of detailed explanations. This study utilized content analysis to provide results from the 

assessment. A historical perspective of the Causeway, its problems and prospects, and a 

comparative analysis of the impacts of decommissioning; formed the gist of our analysis. 

3.0 Results and Discussions 

3.1 Water chemistry  

Conductivity during the present study ranged between 101.2 and 144.8 μS.cm-1 with a 

general increament from Mbita Channel to the Eastern shores of Nyanza Gulf. The present 

observations were comparebly low compared to the 2007 data readings that ranged between  
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169.0 and 181.6 μS.cm-1. A similar observation was recorded for TDS, with readings ranging 

between 67.3 and 96.7 mg.L-1; 90.0 and 106.0 mg.L-1; and 111.4 and 119.5 mg.L-1 for 2017, 

2015 and 2007 respectively. 

Turbidity during the present survey were observed to be relatively low and comparable to 

the 2007 observations. The mean turbidity were 11.4; 44.2 and 14.1 NTU for 2017, 2015 and 

2007 respectively. The low turbidity in the present readings can be explained by the reduced 

residence time due to Mbita Causeway demolition; while that of the 2007 can be explained by 

the reduced sediment discharge loads from rivers due to climatic forcing (drought). The 

increased water clarity in 2007 and 2017 relative to 2015 can also be observed in the reduced 

Silica concentrations (Fig. 2). The year 2007 exhibited the least Silica concentrations. 

Chlorophyll-a concentrations, a measure of primary productivity, that also contributes to 

increased turbidity were observed to be lowest during the present study (mean, 5.5 mg.L-1) as 

compared to other readings of 2015 and 2007 (31.0 and 22.7 mg.L-1, respectively). Beacause of 

the increased water clarity, it would be expected that the primary productivity would increase. 

The reduction in primary productivty would therefore be attributed to reduced nutrient 

concentration levels during the survey period. Water temperatures were also observed to have 

reduced. 
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Fig. 2. Graph of silica concentrations indicative of mineral turbidity within the sampled sites 

 

Ammonium (NH4
+-N) and nitrate (NO3

--N) are the two principle bio-available forms of 

nitrogen supporting primary production. Nitrite (NO2
--N) provides an additional, but subsidiary, 

dissolved N source. SRP is the bio-available form of phosphorus fraction supporting primary 

production. During our recent study (KMFRI, 2017), the observed ammonium concentrations 

ranged between 2.1 and 58.4 μg.L-1 (Fig. 3). In the survey period of 2007, the ammonium 

concentrations were exceptionally high with two stations, off Ndere and off Gingra, exceeding 

the recommendable limit of 200 μg.L-1. In 2015, the sampled stations exhibited the least 

concentrations compared to 2007 and 2017. The concentrations varied between 2.3 and 49.2 

μg.L-1. If the residence time reduced and water quality improved between 2015 and 2017, why 

then is ammonium concentration in 2017 more than in 2015? Sediments have high affinity for 

ammonium and therefore act as a sink for the nutrient. Because of the increased current strength 

and vertical mixing within the gulf after the demolition, especially on the Western section, the 

sediment absorbed ammonium is regenerated back to the water column hence the increase in 

concentration levels in 2017. The increased current strength was also alluded to by the Lwanda 
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Kotieno BMU officials interviewed. They claimed that the rejuvenated current strength has been 

drifting their set nets; a fact they attributed to the Mbita Causeway opening. 
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Fig. 3.Graph of spatio-temporal concentrations of ammonium across the surveyed sites 

Nitrite and SRP has shown reduced concentration levels between 2015 and 2017   data 

(Fig. 4). The 2017 survey recorded the least NO2
--N and SRP concentrations compared to 2007 

and 2015 with levels ranging between 0.7 and 8.0 μg.L-1; and 24.9 and 53.4 μg.L-1 respectively. 

The reduced levels are herein attributed to reduced residence time as a result of Mbita Causeway 

demolition. The year 2007 exhibited the highest concentrations in both NO2
--N and SRP an 

indication that the influence of climatic forcing to the gulf’s residence time impacts significantly 

the trophic condition and productivity of the water mass. 
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Fig. 4. Graph showing variation in nitrite and SRP concentrations across the sampled stations for 

the period 2007, 2015 and 2017 

High residence time coupled with intense vertical mixing within the gulf encourages 

enhanced physico-chemical values of the water due to particle associated nutrient remobilization. 

Conductivity, TA, TH, SRP, TP, NH4
+, NO2

-, NO3
-  and TN observations have always been 

higher within the gulf compared to the open lake waters. With the opening of the Mbita Channel 

it is expected that exchange between the gulf and open waters have improved thus reducing the 

residence time in the gulf. It is thus expected that the above variable values would  reduce with 

the Mbita Causeway opening.  

In 2007, during low water stand occasioned by drought and reduced river discharges, the 

gulf’s trophic status was hypertrophic in all the surveyed stations with TP concentrations varying 

between 200.0 and 333.2 μg.L-1 (Fig. 5). The high levels could also be as a result of complete 

lake turnover that occurs in Lake Victoria annually between the months of June and August. TP 

concentrations after the Causeway demolition (Nov. 2017) exhibited the least concentrations 

with levels ranging between 47.7 and 126.3 μg.L-1. Despite the Mbita Causeway demolition, the 

waters are still eutrophic with insignificant difference between 2017 and 2015 observations. 
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Fig. 5. Graph of TP concentrations showing spatio-temporal variations within the sampled 

stations 

The nutrient results outlined above indicates that Mbita West, especially Mbita West 1, 

has presently become more polluted compared to Mbita East 1.  

3.2  Phytoplankton  

(i) Spatial distribution of phytoplankton 

Generally, phytoplankton biovolume density ranged between (<2 mm3 l-1) to about 35 cells 

per milliliter in different stations in present study (Fig. 6) than in 2016 algal densities stood at 

about > 100 x 106 cells per litre. Off Kibos River mouth and Madundu stations had elevated algal 

cell densities of greater than 35 mm3 l-1 while stations like  Mnara and Gingra had the lowest 

unlike Mbita East had low phytoplankton cell density with about >20 x 106 cells per litres in 

previous sampling. Diatoms and chlorophytes were more common and constituted a higher 

proportion of phytoplankton biovolume, dominated by Aulacoseira, Ampora, Cymbela ,Nitzschia 

and Synedra taxa towards the channel more especially Mbita West and Utajo stations compared 

to Vired international survey in 2011, constituted a higher proportion of about 60%. 
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Fig. 6. Algal cell density (cells/ml) in different sampling sites of the lake Victoria Kenyan 

Waters 

There were over 85 different species identified with chlorophytes being the most species rich 

in present survey unlike Vired international 2011 and 2012 and 2017  KMFRI survey that 

recorded  65 different species with Cyanophytes and diatoms dominating at over 50%. 

Cyanophytes were equally less diverse with almost similar number of species. In total, there 

were 80 species of algae encountered, of which 14 were Cyanophytes, 22 Diatoms, 

Euglenophytes 7, Zygnematophyceae 11 and Dinoflagellates 3. The chlorophytes 23 and 

Zygnematophceae algae were 11 dominated by generas Crucigenia and cosmarium and 

chlorophytes as well is co-dominated by Botryocooccus, Kirchnella and Monoraphidium while 

the blue-greens were dominated by Anabaena, Planktolyngbya, and Microcystis. The 

Dinoflagellates were represented by Ceratinium and glenoridinium. All stations recorded high 

productivity values especially in Mbita West 2 and Madundu stations in present study. 

Occurrence of Euglenophytes was represented in most stations and this family was mainly 

dominated by Phacus, Trachelemonous and Strombonous genera in both surveys.  



14 
 

(ii) Phytoplankton composition and abundance at different sites 

 

Fig. 7. Percentage phytoplankton composition (mm3 l-1) assigned to phytoplankton classes or 

families as recorded at different sites of the lake Victoria Kenyan Waters 

Phytoplankton composition in the gulf is largely co-dominated by chlorophytes 

(contributing an average of 28% of total phytoplankton biovolume in most sites unlike previous 

studies Cyanophytes were more than 48%. In present studies Madundu 57%, Off Gingra and Off 

Mnara had 32% respectively. Cyanophytes forming an equally important component of the algal 

flora contributing between 0.4% at Off Ndere and 53% at Utajo stations (Fig. 7). Diatoms were  

found more significant in most of the stations contributing an average 25 % to the total 

phytoplankton biovolume in most sites. There were fewer diatoms in stations (e.g. 1.8 % in Off 

Kibos and 1.8% in Matundu and 3% at Off Gingra) than in the open waters (Mbita West 2 had 

82%, Mbita East 49 %). Except for a few other diatom species, Aulacoseira  and Cymbella  taxa 

were clearly the most dominant  group in most of the stations whereas Nitzschia and Synedra 

were the more abundant taxa at Utajo, Mbita East and both Mbita West 1 and 2 in both in present  

and previous surveys. Within the Cyanobacteria, Microcystis spp were significant in open Waters 

with 44% at Utajo during the present survey. 
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Present surveys show  that the composition and abundance of phytoplankton fluctuates 

between diatoms and cyanobacteria, and to a small extent, green algae. The Phytoplankton trends 

and composition is still changing, where; the dominance of diatoms has taken over by the 

Cynobacteria in both surveys. Among the cynobacteria, Anabaena spp is currently the most 

common in this survey having replaced   Microystsis spp in abundance.  

Lake Victoria phytoplankton community is co-dominated by Chlorophytes, diatoms and 

Cyanophytes reflecting the diverseness of the ecosystem in November 2017 survey. The high 

number of anabaena (Cyanophtes) encountered in most stations in both sampling is an indication 

of eutrophication resulting to excessive growth of the anoxious algae. High nutrient enrichment, 

especially phosphates in the inshore area has been reported to favor growth of nitrogen fixing 

algae in the lake with far reaching consequences (Sitoki et al., 2012). Among these negative 

effects include the possible contamination of sea food from cyanotoxins and reduced oxygen 

levels in the water column. During the present and previous studies, several incidences of surface 

algal blooms were observed, mostly within the gulf than in open waters. The net result being 

depletion of oxygen in the lower underlying waters, thereby reducing habitats for living 

organisms especially fish. Heavy algal blooms cause oxygen super-saturation in upper water 

layers in addition to high pH fluctuations due to photosynthesis and respiration, such huge 

fluctuation are often detrimental to fish especially juvenile fish and reduction of available food 

for the native fish species. 

3.3 Zooplankton  

(i) Zooplankton abundance 

Total zooplankton densities recorded at the 8 stations sampled are presented below (Fig. 8). 

There were spatial variations in abundance, distribution and composition of the zooplankters. 

The highest to the lowest zooplankton abundance (indivuduals/Lit.) was recorded in the 8 

stations as follows; off kibos 727, Ndere 590, Mnara 450, Gingra 353, Madundu 344, Mbita East 

199, Mbita West 1, 220 and Mbita West 2, 299. Comparatively high abundance was recorded in 

the inner gulf sampling stations than in the open Lake.  
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Fig. 8. Total zooplankton abundance at the 8 stations in Lake Victoria 

(ii)  Species distribution and composition 

The three main groups of Zooplankton: Copepods, Cladocera and Rotifera were represented in 

the samples collected from the 8 stations (Fig. 9). Copepods were grouped into naupii, 

Cyclopoida and calonoida. Cladocera were represented by seven species, Diaphanosoma 

excisum, Moina micrura, Ceriodaphnia cornuta, Daphnia barbata, Daphnia lumhortzi, Daphnia 

longispina, and Bosmina longirostris. Some 10 species of Rotifers were identified which 

included; Brachionus   calyciflorus, Brachionus angularis, Brachionus falcatus, Brachionus 

caudatus, Kerattela tropica, Filinia sp, Asplanchna spp, Lecane spp., Polyarthra and Euclanis 

spp. Copepods dominated all the sampling stations as follows; Off Kibos (85.0%), Off Ndere 

(90.2%), Off Mnara (84.5%), Off Gingra (91.0%), Off Madundu (90.0%), Mbita East (93.6%), 

Mbita West 1 (84.8%), and Mbita West 2 (88.5%). Followed by Cladocera as follows; Off Kibos 

(13.6%), Off Ndere (9.0%), Off Mnara (14.6%), Off Gingra (8.0%), Off Madundu (8.9%), Mbita 

East (4.8%), Mbita West 1 (9.0%), and Mbita West 2 (8.3%). And the least was Rotifers as 

follows; Off Kibos (1.6%), Off Ndere (0.7%), Off Mnara (0.8%), Off Gingra (0.01%), Off 

Madundu (0.7%), Mbita East (1.6%), Mbita West 1 (6.2%), and Mbita West 2 (3.1%). 
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Fig. 9. Percentage compositions of different groups of zooplanktons 

(iii) Percentage compositions of different groups of zooplanktons 

The zooplankton group, Copepoda was dominated by Cyclopoid nauplii in all the 8 sampling 

stations. This was followed respectively by Cyclopoida and Calanoida in that order (Fig. 10). 

The highest abundance of Cyclopoid  nauplii was recorded in off Kibos sampling station whereas 

the lowest was noted off Mbita West sampling point. For the Cyclopoida; the highest was 

recorded in off Madundu and the lowest in Mbita West 1 sampling point. The Calanoida group 

recorded the lowest abundance in all the 8 sampling points. 
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Fig. 10. Percentage compositions of different copepods 

Changes in the water quality variables bring about changes in plankton communities and 

consequently affect the quantity and quality of food items available for invertebrates which in 

turn determine the abundance and composition of the plankton communities in the environment. 

It was believed that the opening of the Mbita channel in the recent past would trigger the 

dynamics of nutrient movements in the gulf so as to bring a visible change in the species 

diversity and species abundance in the gulf. The present data as well as the historical data 

accrued does not show any visible change since the traditional species that have been present in 

the Lake are still the ones present in the previous pattern of abundance and diversity.  

3.4 Macro-invertebrate studies 

Identification of the collected samples revealed the presence of a total number of 6 

families representing the orders; Diptera, Pulmonata, Oligochaeta, Pelecypoda, Brosobranchiata 

Decapoda (Table 1). The total number of identified families varied between the various stations 

from the eastern part of the Gulf to the western part of the gulf. 
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Table 1. 

Depiction of the macro-invertebrate indices and their values at the various study sites after analysis 

Statistics Off Kibos Off Ndere 

Ndere 

Island Madundu Off Gingra 

Off 

Mnara 

Mbita 

East 

Mbita 

West 

Sum 168 94 23 57 55 48 97 20 

% scr 0 0 4 0 0 0 1 35 

% prd 39 5 9 2 7 44 1 0 

 %dp/ filt 61 90 35 96 84 44 77 50 

%dp/ shr 39 4 9 2 0 44 1 35 

%dp/ g 0 5 9 2 11 13 5 15 

%tol 50 67 50 33 33 67 75 33 

%mtv 50 33 50 67 67 33 25 67 

%dominat 61 90 65 96 84 44 77 50 

scr/filt 0 0 13 0 0 0 1 0 

Ratio of shr to total 39 5 13 2 0 1 1 35 

% Prd richness 50 33 17 33 33 33 25 33 

%Domnt  3 Top Taxa 100 100 87 100 100 100 99 100 

(H') 0.25 0.42 0.42 0.42 0.64 0.82 0.73 0.73 

HBI 6.39 6.20 6.22 6.00 6.35 6.81 6.11 6.39 

1-D 0.52 0.82 0.45 0.93 0.71 0.40 0.40 0.40 

FBI 6.39 6.20 6.30 7.00 6.45 6.81 6.29 6.29 

Key:. Taxa richness, percent deposit filters individuals, Percent Tolerant Taxa , moderately tolerant Taxa, percent Dominance,% dom, 

Simpsons index of diversity = (1-D), Shannons diversity index = H, Percent depost gathers, % gath, Percent shredders,% shr. 

.Hilsenhoff’s biotic index, percent predator richness,% predator percent of the 3 top  dominant taxa, percent scrapers,% scr, 

scrapers/filters, ratio of scrapers to total. Family Biotic Index. 
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In total 17 indices were taken into consideration for study regarding trophic implications. 

Certain indices were not included in the measurement as some taxa representatives to be used in 

the calculations were not found in the analysis. 

Highest percentage filters was in off Kibos (60.7),off Ndere (90.4), Mbita East(77) and 

the lowest in Mbita West (50) because filter feeders feed on suspended fine particulate organic 

material (FPOM) and often use filamentous algae for attachment sites. A a high preponderance 

of filterers may suggest increased organic enrichment (USEPA, 2001). Filterers are sensitive to 

toxicants often associated with fine particles, and as a result, large inputs of toxicant laden 

particles may cause a reduction in filterers under certain circumstances. The presence of rich 

deposits of FPOM and filamentous algae in combination with low counts of filterers may be a 

good indication of such a condition (USEPA, 2001). 

The highest percent shredders were recorded in Off Mnara (43.8) and the least Off 

Gingra (0). The class shredders include a large group of detritivores and herbivores that feed on 

both live and dead matter. Shredders feed primarily on the coarse particulate organic matter 

(CPOM). This class is particularly sensitive to riparian zone influences and land use (USEPA, 

2001).  It has been reported that percent shredders decrease with increasing perturbations 

(Barbour et al., 1996). The accumulation of terrestrial toxicants (i.e., pesticides and herbicides) 

on leaf surfaces can contribute to a substantial loss of shredders (Plafkin et al., 1989), but Fore et 

al. (1996) showed a variable response in this metric to human disturbance. 

The highest percentage dominancy ocurred off Ndere (90.4%) and the least in off Mnara 

(43.8%). The Percent Dominant Taxa can reveal an overabundance of one group and little 

diversity in the community. Characteristics of the dominant group can indicate the problem (e.g., 

only one habitat type present, little dissolved oxygen, high nutrients or presence of a particular 

toxin which does not affect the dominant group). A high number indicates environmental stress 

(Barbour et al., 1996). 

Highest Dominance of 3 Top Taxa was observed in Off Ndere, Off Mnara, Mbita East 

(100%). As aforementioned a proportion indicates environmental stress. Communities dominated 

by a few taxa with high combined percentages generally reflects a disturbed situation, whereas 

communities dominated by a good mixture of taxa with lower combined percentages indicates a 

more balanced and healthy condition. It is difficult to provide guidelines for interpreting 
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community structure based on dominants because a myriad of natural communities exist 

(USEPA, 2001). 

The highest Simpsons index of diversity was found in Matundu (0.93%) and the least in 

off Mnara, Mbita East and Mbita West (0.40). Shannon’s diversity index was highest in off 

Ndere (0.82%) and lowest in Off Kibos (0.25). Tolerance values ranged from 0 for organisms 

very intolerant of organic wastes to 10 for organisms very tolerant of organic wastes. Most 

values used in this report were taken from Hilsenhoff (1987) but were modified using latter data 

from Bode et al. (1996). 

Percent Intolerant Taxa was highest in Matundu, off Gingira, Mbita West (66.7%) and 

lowest at (3.7%). Modified Family Biotic Index was highest in MWA (5.91) and lowest in MEA 

(4.17). The modified Family Biotic Index (FBI) (Table 2) is suitable as an initial assessment for 

detecting sites of intermediate impairment with relatively little additional time and effort and can 

thus be used to prioritize sites for more intensive evaluation  (Plafkin et. al., 1989; Mackie, 

2000). It has however been noted that it may require modification for different areas (USEPA, 

2001).  

Table 2 

Evaluation of water quality using the family-level biotic index 

 

Family Biotic Index 
Water Quality Degree of Organic Pollution 

0.00-3.75 Excellent Organic pollution unlikely 

3.76-4.25 Very good Possible slight organic pollution 

4.26-5.00 Good Some organic pollution probable 

5.01-5.75 Fair Fairly substantial pollution likely 

5.76-6.50 Fairly poor Substantial pollution likely 

6.51-7.25 Poor Very substantial pollution likely 

7.26-10.00 Very poor Severe organic pollution likely 

 

http://lakes.chebucto.org/referenc.html#hilsenhoff1987
http://lakes.chebucto.org/referenc.html#bode1996
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Off Kibos had the lowest taxa richness, the only recorded value of Percent tolerant taxa 

as well as the highest recorded moderately tolerant taxa, with highest percent filterers, no 

shredders, no EPT index and the lower FBI. 

This would indicate that it had the worst water quality, poor habitat diversity and poor 

habitat suitability and in addition scored poorly in biodiversity. The presence of tolerant taxa and 

moderately tolerant taxa would seem to confirm the same.  

Taxa richness was high at Ndere Island with filters of 34.8%, followed by gathers, shredder, 

predators at 8.6% lastly scrubber at 4.3%.The highest percent filterers would seem indicative of 

increased organic enrichment source and high fine particulate organic matter. However since 

filterers are sensitive to toxicants often associated with fine particles, and as a result, large inputs 

of toxicant laden particles may cause a reduction in filterers under certain circumstances If the 

other groups noted the presence of rich deposits of FPOM and filamentous algae in combination 

with low counts of filterers this may be a good indication of toxin laden particles (USEPA, 

2001). 

The highest percent shredders were witnessed at off Mnara (43.8%) and would seem 

indicative coarse particulate organic matter (CPOM) which they normally feed on. This class is 

particularly sensitive to riparian zone influences and land use (USEPA, 2001) it has been 

reported that percent shredders decrease increasing perturbations (Barbour et al., 1996). 

Off Gingira showed the highest taxa richness as well as the lowest domination of the top 

three taxa. This puts it out as the best in water quality as well as biodiversity. Off Kibos 

registered the lowest in taxa richness, Tolerant taxa, low percent shredders. It showed the highest 

values in % filterers and % dominance. This indicates that this station has worst water quality 

habitat diversity and habitat suitability and in addition scored poorly in biodiversity. However it 

had the highest % filterers and the lowest % shredders indicative as has been reported that 

percent shredders decrease with increasing perturbations Barbour et al. (1996). However, the 

higher % filterers may be indicative of a high preponderance of filterers may suggest increased 

organic enrichment (USEPA, 2001). Off Mnara had the lowest % dominance, the lowest 

Simpsons diversity index suggesting that this had the best water quality and the least 

environmental stress. Off Mnara  had the highest taxa richness, the highest Shannon diversity 

values suggesting that there was good water quality and least environmental stress. 
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3.5 Fisheries studies 

(i) Fish species composition and relative abundance 

A total number of 10 species were recorded during the survey: Lates niloticus, Synodontis 

victoriae, Barbus profundus, Brycinus sadleri, Labeo victorianus, Brycinus jacksonii, Oreochromis 

niloticus, Mormyrus kanume, Rastrineobola argentae and a wide array of haplochromis (Plate 3(a)).  

Lates niloticus (Plate 3(d)) remains the dominant species by weight and numbers (Table 3) 

within the gulf followed by Synodontis victoriae a mean catch of 14.95, ±7.78 SE and 0.72, 

±0.48 SE respectively. The predatory Bargrus docmak (Plate 3(b)) was also found within the inner 

gulf. The Bargrus docmak: was sampledd Off Gingra and weighed 850g at F3 maturity stage with a TL of 

40.5cm Mature Oreochromis niloticus was found within the midgulf, with only two mature specimens 

collected at Utajo and Off Madundu.  

 

Plate 3. Some of the fish species sampled within the gulf. Picture by Hilda Nyaboke (KMFRI) 

Like in previous surveys, the gulf is home to indigenous species with resurgence of Mormyrus 

kanume (Plate 3 (c)) Caught Off Madundu at 710 g. 

An earlier survey conducted adjacent to the causeway during the demolition process 

showed that the Western bay was more productive than the Eastern bay (Winam gulf) with the 
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catch dominated by haplochromines. The species diversity between the two bays was low (1-D 

=0.00 and an evenesse^H/S of 1) with only two species recorded during that period (Nyaundi J. 

K et al., 2017).   

 

 

Fig. 11. Fish species Relative abundance in Winam Gulf, 2017 
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Table 3  

Percentage contribution of fish species per catch for Winam Gulf 

Station 

 

Species 

 

n 

 

Weight 

(g) 

Contribution 

% 

Station 

 

Species 

 

n 

 

Weight 

(g) 

Contribution 

% 

Hippo point Lates niloticus 22 604 54.8 Off Gingra Lates niloticus 70 23700 92.0 

 

Synodontis victoriae 27 362 32.8 

 

Bargrus docmak 1 850 3.3 

 

Barbus profundus 13 76 6.9 

 

Synodontis victoriae 20 1200 4.7 

 

Brycinus sadleri 8 29 2.6 Mbita East Lates niloticus 152 58800 81.7 

 

Labeo victorianus 2 32 2.9 

 

Synodontis victoriae 1 71 0.1 

Ndere  Haplochromis  80 193 21.2 

 

Oreochromis niloticus 1 3200 4.4 

 

Brycinus sadleri 34 124 13.6 

 

Clarias gariepinus 3 9900 13.8 

 

Brycinus jacksonii 3 12 1.3 Off Madundu Lates niloticus 103 34000 81.5 

 

Synodontis victoriae 11 16 1.8 

 

Oreochromis niloticus 1 2200 5.3 

 

Lates niloticus 33 506 55.6 

 

B. docmak 8 1500 3.6 

 

Oreochromis niloticus 2 29 3.2 

 

Synodontis victoriae 21 4000 9.6 

 

Crab 1 30 3.3 Utajo Haplochromis  51 5302 100.0 

Off Ndere Lates niloticus 28 1947 41.0 Naya Haplochromis  38 500 87.1 

 

Brycinus sadleri 3 50 1.1 

 

Labeo victorianus 1 16 2.8 

 

Haplochromis  14 60 1.3 

 

Lates niloticus 1 58 10.1 

 

Rastrineobola 

argentae 1 2 0.0 

     

 

Clarias garieoinus 1 2540 53.5 

       Synodontis victoriae 4 150 3.2           
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(ii) Size structure of Nile perch 

The survey successfully assessed two cohorts (juveniles and adults) (Plate 4) with graph 

skewed towards the left with Length frequency showed two size classes dominating the catch 

(7.5-16.5cm and 34.5-49.5cm) 

 

Plate 4. Nile perch samples. Picture by Hilda Nyaboke (KMFRI) 

The results indicated bimodal lengths (TL). The catch reduces sharply at TL 49.5 (Fig. 

12).pointing to the need for sustained adherence to the recommended slot size (50) for the 

species to allow for the high juvenile population within the gulf to mature. It may be plausible to 

delineate Winam Gulf as a critical breeding area for Lates niloticus calling for strong 

management measures to protect this habitat. This argument is in support of Balirwa et al., 

(2003) observations that the gulf is an important habitat for juvenile Nile perch.  
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Fig. 12. Length-frequency distribution of Nile perch (Lates niloticus) in Winam Gulf, November 

2017 

Similarly, Munyaho (2004) describes the species as a pelagic spawner; breeding in 

sheltered sites with eggs and larval stages found in the pelagic zones of the lake.  Juveniles 

aggregate in the shallow areas but spread to the open water as they grow. Studies within the 

Nyanza gulf showed a tendency for the size of the fish to increase with increasing depth. It is a 

fast growing species reaching maturity at three to four years and TL between 50 cm (males) and 

84 cm (females).  

During a previous assessment of the Mbita Causeway by KMFRI in March 2017, Nile perch 

showed spatial variability with the inner gulf showing a unimodal distribution dominated by 

smaller size classes whilst the mid-gulf distribution was bimodal but with bigger individuals. 

There were only four specimens of Oreochromis niloticus captured during the 

assessment: Two mature and two juveniles. The first mature specimen was caught at Off Utajo 

weighing 3200g, TL (52cm), SL (42cm) at M6 maturity (Plate 5). The second specimen was 

caught Off Madundu weighing 2200g, SL (38.5cm), TL (47.5cm) at F4 maturity while two 

juvenile specimens were caught at Ndere Island.  
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Plate 5. Crew member holding up a tilapia (Oreochromis niloticus) during the survey. Picture by 

Hilda Nyaboke (KMFRI) 

Earlier in March 2017, Oreochromis niloticus catches around the Cause way (at Father Tillen 

landing site) were of a mean total length of 28.3 ± 0.96 cm while the sizes for Nile perch ranged 

from 20-37 cm with a mean of  24.6 ± 1.14 cm TL. On the other hand, Nile perch samples landed 

at Utajo landing site were relative bigger in size, ranging from 48-75 cm TL with a mean length 

of 55± 3.07. There was spatial variability in the size structure of Nile perch with the inner gulf 

dominated by small size classes (Nyaundi J., L., et al, 2017).  

(iii) Maturity stages for Nile perch 

Data captured during the assessment was not sufficient to calculate the length at first 

maturity, but a general overview of Nile perch indicates dominance by F2, M2 and M3 stages at 

19.3%, 18.1% and 19.3% respectively (Fig.13).  
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Fig. 13.Maturity stages for Lates niloticus in Winam gulf, Lake Victoria, Kenya 

From past surveys by KMFRI, the size at first maturity for males and females has been 

estimated at 50 to 54 cm and 90 to 99 cm respectively between 1988 and 1992.  Other studies 

within the Winam gulf between 1979 and 1983 estimated the sizes at 74 and 100 cm for males 

and females respectively. These sizes were later observed to decrease to 55 and 85 cm for males 

and females respectively between 1985 and 1989 to 54 and 62 cm for males and females 

respectively in 2004-2005. This decrease in maturity size has been attributed to increase in 

fishing pressure, changes in food availability and the lake environment (KMFRI, 2011).  

iv. Catch Assessment Survey  

Gillnets were the most common fishing gear targeting both Oreochromis niloticus and 

Lates niloticus in the areas close to the cause way. At Asat landing site, both gillnet and small 

seines (though no lighting used). The fishermen use both the monofilament and multifilament 

gill nets in order to maximize on the catch output. Long line fishery was recorded at Nyagina 

(ME 1), with fishers using hook size number ≥ 10. 

Catch rates (CPUE) 

(a) Nile perch (L. niloticus)  

Gillnets and long lines formed the most important fishing gears in the Nile perch fishery. The 

two gears are mostly used by sesse boats, propelled by paddles (SP) which are operated in near 

shore areas, parachute (PA) and sesse boats propelled by sails or engines (SMS) which fish 

offshore (Table 4). 
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Table 4 

Catch per Unit Effort of commercial fish species in landing sites in the vicinity of Mbita cause 

way and other sites along the gulf 

  Mean Weight of fish landed (CPUE) in Kgboat-1day-1     

Area code Craft-gear Nile perch ± SE Tilapia ± SE Dagaa ± SE 

Asat SMS-SS 2.8 2.5 4.5 

 

35.0 8.6 

       “ SP-SS 

  

               3.0 

 

9.0 

 F-Tillen (MW 2) PA-GN 1 0.3 1.3 

          “  SP-GN 

  

5 

   Kisui (ME 2) SMS-GN 17.0 0.1 

            “ SMS-SS 

    

79.5 4.7 

Nyagina (ME 1) PA-CN 

  

24.0 

           “ PA-GN 24.3 4.7 

            “ PA-HL 

  

     20.7         6.9 

          “ PA-LL 20.0 

             “ SMS-GN 20.7          2.7         

Average   14.3 2.1 9.8   41.2 6. 

Craft Type: SP=Sesse Pointed at both ends, PA=Parachute, SPS=Sesse Motorized or Sail 

Gear Type: GN=Gillnet, LL=Longline, HL=HandLine, SS- Small Seine 

Landing sites situated in the Mbita East area reported relatively higher catches (CPUE) for both 

the Nile perch Lates niloticus and Nile tilapia Oreochromis niloticus when compared with those 

in Mbita West (Table 4) though, it is worth noting that precaution should be taken in making 

some conclusions here since the sample size was too small. The highest catch rate of 24.3 ± 4.7) 

kg.boat-1day-1 was observed in parachute boats using gillnets Mbita East (ME 1) or Nyagina, 

while sesse sail/ motorized using the same gear landed 20.7 ± 2.7 kg.boat-1day-1  also at the same 

landing site Mbita East 1 (ME 1) sesse sail/ motorized using the same gear, gillnets 17.0 ± 0.1) 

kg.boat-1day-1. Parachute boats using long lines (LL) was only encountered at Mbita East 1 

(Nyagina) and landed Nile perch of 20.0 ± 1.0 kg.boat-1day-1.  
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(b) Tilapia (Oreochromis niloticus) 

Most of the tilapiines Oreochromis niloticus were mainly landed by parachute boats. Those using   

cast net which and illegal gear landed 24.0 kg.boat-1day-1
  while the handlines on the other hand 

landed 20.7 ± 0 kg.boat-1day-1
  at Mbita East area. 

(c) Omena (Rastreneobola argentea) 

 The highest landing for omena was recorded at Mbita East 2 (79.5.5 ±4.7 kg.boat-1day-1). 

Sesse sail/ motorized boats targeting omena at Asat landing site had low landings of 38.3 ± 8.5 

kgboat-1day-1
, Table 1).  Since the catches for omena are controlled/affected by the lunar cycle 

and it was light moon phase at the time of the survey and therefore low catch as expected, though 

the use of boat seine gear (Amuok) could have also influenced the catch. 

3.6 Socio-economic studies 

(i) A historical Perspective 

Unconfirmed reports from one elderly respondent from Rusinga island indicated that there 

was a time in history when the Mbita- Rusinga channel was so shallow that the island dwellers 

would cross on foot to the mainland in Mbita with ease. According to the respondent, his own 

grandfather lived during such a time. He acknowledged the source of this information to be an 

early childhood narration by his now long-deceased grandfather. Judging from the age of the 

respondent, which was well above seventy years, this time in history was approximated to be at 

least 120 years ago, since it was presumed to have occurred during his grandfathers’ childhood. 

This shallow channel is stated to have been very narrow and deepened overtime due to strong 

waves that moved ceaselessly in currents similar a riverine system. On the other hand one 84 

year old respondent from Koguna beach maintained that the first means of transit he was 

exposed to was called oindi. Oindi was a small traditional raft that locals used to ferry relatives 

on visits to the island. There was a great deal of emphasis that the oindi was never used for 

economical purposes nor to transport anyone who was not a relative on a special mission to the 

island. A great deal of clarification was provided that those people on the highland who did not 

have personal rafts (oindi) were never allowed to borrow the same, but instead had to go by the 

channel’s shores to communicate with their visitors in loud voices from the opposite ends of the 

channel. This response somehow corroborates the initial respondent’s statement that the channel 

was narrow; since it could enable voice communication by relatives trapped on adjacent ends. 
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The narrowness of the channel was reported to have resulted into very strong and fast waves that 

caused a lot of human mortality within the channel.  

The first external interventions that were reported to have been implemented by the 

government of the day in order to secure lives included the introduction of a metallic manual 

floater raft known as the dingi. Two elderly respondents concurred that the dingi was introduced 

in 1957 by colonial administrators whom they locally referred to as “Bwana”. Whereas the 

respondents were illiterate, the fact that one of them who was born in 1957 had been named 

Otieno Dingi, as an indication that his birth had coincided with the colonial intervention, made 

them estimate with ease the probable year of that vessel’s introduction. 

After independence, two important developments were reported: the channel expanded very 

much and the new government brought to the channel an upgraded manual ferry that was pulled 

by travelers aboard using ropes anchored on either shores. However, the manual ferry was 

perceived to be limited in many key ways. Growing economic activities between the island and 

the mainland implied that the human population on transit would soon exceed the capacity of the 

ferry. Moreover, it operated within specified working hours that ended at 6:00pm. Other boat 

owners capitalized economically on the growing demands for water transport and built transit 

boats that carried people at a cost. Reports indicate that the waves within the channel grew 

stronger and could even move the ferry off-track into the deep. While the exact date when the 

ferry was brought was not reported, all respondents concurred that it was between 1960 -1970. 

Besides, one respondent also reported that the channel allowed passage of a regular transit ship 

that plied Kenya from Tanzania; he estimated that the prevailing depth of the channel then was 

about 70 meters. 

Two major events occurred during the operational span of the ferry which ignited the local 

residents to seek for another alternative to travelling across the channel. Whereas many people 

died in the transit canoes, the death of Mr. Alphonse Okuku Ndiege within the channel, rocked 

the area unbearably. Mr. Okuku was a famous Rusinga resident who worked at Mbita mainland 

Hospital. He drowned in December 1973 while on a transit boat after he had missed the ferry due 

to extended working hours. Later, in 1982, a car belonging to the then serving Mbita MP 

Alphonse Okuku fell off the ferry and plunged into the lake within the channel. After these two 

deadly accidents, there were intensified cries to the Government of Kenya (GoK) for the 
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construction of a causeway between Mbita and Rusinga. These efforts bore fruit and a cause way 

was built and completed by infilling earth and rocks to the channel in 1983. 

Overtime, environmentalists started linking the cause way to the many environmental 

challenges that emerged within the gulf area. These challenges mainly included loss of fish 

species, water pollution and reduced fish catches. The local fishermen and the wider riparian 

communities who benefited directly from the Lake’s gulf also reported variations in fish catch 

and water quality that they had experienced. While the fishers appreciated that the cause way had 

solved the safety problem, they concluded that it had turned out to be a ‘lesser of two evils’ 

owing to its environmental impacts which had considerably reduced their livelihood. 

In the year 2013, the Government of Kenya yielded to the push for replacement of the 

causeway with a fly-over bridge which would connect the mainland to the island. The history of 

the Rusinga channel (Table 5) provides important lessons on the trade-offs between 

environmental conservation, human livelihoods and safety. 

Table 5 

A historical profile of the Mbita-Rusinga channel 

Year Historical Event Remarks 

Before 1957 The channel was narrower and shallow but it 

widened and grew from being shallow to very 

deep owing to speedy currents that flowed 

within it. 

The main vessel used for crossing included foot 

and later a small raft referred to as oindi. 

Many deaths occurred during 

transit from the mainland to 

the highland. 

Transportation of people and 

goods only reserved for 

important social events in the 

household, and included 

relatives only. 

1957 Introduction of a manual vessel referred to as 

the dingi by the colonial government. 

The dingi enhanced public 

transport but did not eliminate 

the possibility of drowning 

within the channel during 

transit. Many lives were still 
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lost during this era. 

Between 

1960 - 1983 

The national government introduced a manual 

ferry after independence to enhance movement 

through the channel. The ferry was more 

spacious than the dingi and had operational 

hours. 

The Ferry was susceptible to 

accidents that led to losses. 

A prominent resident (Mr. 

Odhiambo) died while he was 

crossing the channel in 

December 1973 after he had 

missed the ferry and was 

transiting to the island on a 

business boat. 

A car belonging to Mbita MP 

Alphonse Okuku fell off the 

ferry and plunged into the 

Lake Victoria within the 

channel in 1982. 

 

1983 The government subcontracted a firm to create 

a causeway between the mainland and the 

island by filling the channel with rocks and 

earth. 

The causeway was a response 

to immense loss of lives and 

property within the channel 

during transit, but it did not 

consider environmental 

impacts at all. 

1983-date The cause way has enabled safe and easy 

movement of people and goods and thus 

increased socio-economic activities within the 

mainland and the highland. 

The cause way has attracted 

blames for the dwindling 

stocks and pollution on the 

gulf side of Lake Victoria 

owing to its secondary 

blockage of an alternative 

water current channel between 

the channel and the main lake. 

Construction of a flyover 



35 | P a g e  
 

bridge was started in 2013 and 

has since been completed. 

Decomissioning of the 

Rusinga channel is expected 

any time soon. 

 

(ii) Comparative Analysis 

a) Pre-demolition survey 

A pre-demolition survey was conducted in the month of March 2017 in order to document perceptions 

of local stakeholders on the impacts of the cause way. All the respondents interviewed during the 

study reported that the causeway had both positive and negative impacts to their well being. The 

perceived societal impacts of the causeway are presented in table 6 below. 

Table 6 

Perceived impacts of the Mbita Causeway 

Positive Impacts Negative Impacts 

The causeway has eliminated the fear of 

drowning while crossing to the island or 

mainland 

There is evident variation fish catches between 

the two bays disconnected by the causeway. 

Fishing on the gulf side provides lesser 

prospects for catches. 

The causeway has greatly reduced the transit 

time between the two adjacent shores 

There is a witnessed difference in species 

abundance between the opposite sides of the 

lake that have been created by the channel. 

More species diversity has been noted on the 

southern part that overlooks Tanzanian waters 

Accessibility of the mainland where most 

social services are found has been enhanced. 

There is a perceived blockage of a migratory 

pathway for fish owing to the variations in 

diversity reported. 

Movement between the Mbita-Rusinga channel 

has been made easier and more modes of 

transport can now ply the island area. 

There is a visual difference in the water color 

between the opposite sides of the channel. The 

gulf area appears to have darker waters 
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compared to the southern part which is clearer. 

Trade, especially in fish, has been greatly 

improved by connectivity. This has also 

reduced fish-post harvest losses that were 

rampant in the area owing to perishability of 

fish. 

There is a perceived contamination of water on 

the gulf area from industrial pollutants and silt 

that the southern part of the causeway 

Social relations between people, especially 

relatives, on either sides have been enhanced 

since it is much easier and safer to make visits 

There is observed relative stillness of water on 

the gulf side compared to water on the southern 

part. It was therefore perceived that the channel 

had blocked and important pathway of water 

exchange and current flow. 

The cause way has made transportation 

between the channel cheaper, and even costless 

for pedestrians. 

There was more infestation of the water 

hyacinth in the gulf area. This was perceived to 

be associated with the stillness of waters on the 

gulf side and the presence of plant nutrients 

from the pollutants. 

 

All the respondents concurred that the decommissioning of the Mbita causeway was 

bound to yield better results. The respondents exuded confidence that the demolition of the 

causeway would open up the channel and redistribute fish species thus enhancing fish catches in 

the gulf area. In addition, they stated that the pollutants trapped within the gulf would flow away 

to further offshore waters thus cleaning the gulf habitat. Restoration of the pathway could signal 

re-emergence of strong currents that were experienced previously. The strong currents were 

foreseen to be capable of removing patches of water hyacinth trapped within the still waters of 

the gulf. Lastly, the bridge was praised to be a better option in expectation that it would provide 

an easy and nearer pathway for boats to row underneath thus enabling exploration of fishing 

grounds further south. 

On the other hand, perceived problems from the demolition of Mbita - Rusinga causeway 

were very limited. Only one respondent, opposed the decommissioning, on the premise of 

increased social evils within Rusinga. He explained that Rusinga Island’s community was well 

knit and households were farmiliar with each other hence further opening of trade through the 
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bridge would bring more people from different areas and cultures thus eroding the cultural 

heritage of the suba community. He further lamented that the cause way had already led to easier 

escape of livestock thieves from the island, a situation that was more difficult when only the 

ferry operated. 

(iii) Post - demolition survey 

a. Sample Characteristics 

A total of thirty one respondents were interviewed concerning the impacts of 

decommissioning the Mbita cause way (Table 7). These respondents traversed Homabay, Siaya 

and Kisumu counties. Ninety four (94%) percent of the respondents were male while the mean 

age interviewees was 44 years. In addition, 94% were fishers, 3% farmers while the rest were 

traders. Overall, all respondents were aware of the demolition of the cause way and reasonably 

particular in their responses concerning witnessed impacts. The main reasons that were 

expressed by the respondents as the cause for the decommissioning included: poor flushing of 

water within the gulf that resulted into pollution; weak water currents that intensified the 

coverage of water hyacinth within the gulf, limited diversity of species within the gulf owing to 

blockage of a fish migration channel; and desire for a shorter route to fishing grounds in the 

south that had been cut off. 

Table 7 

Study sample distribution 

Landing Site Respondents 

Asat beach 4 

Ferry Teminal 2 

Koguna beach 6 

Kolunga beach 3 

Lwanda Kotieno 2 

Mbita Town beach 4 

Sienga beach 4 

Utajo beach 6 

Grand Total 31 
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b. Perceptions after demolition – Key Impacts 

The respondents provided various observations concerning the witnessed impacts of the 

Mbita –Rusinga cause way’s decommissioning. The main aspect on which they had seen an 

impact after the demolition of the cause way was the water quality while the least was in socio-

cultural issues (Fig. 14).  

 

Fig. 14. Impacts of Mbita-Rusinga Causeway demolition 

Water quality 

It was unanimously reported in all sampled stations within the gulf that the water is much 

clearer and cleaner after the demolition of the causeway. As far as Asat in Kisumu, there was 

jubilation by the local BMU who stated that their adjacent beach area which had been previously 

smelly and full of algae was now regaining color and the water mass had now been accepted for 

domestic household usage. They further indicated that these differences were seen after the 

opening of the Mbita-Rusinga channel. In Siaya, at Luanda Kotieno beach, the respondents led 

the research team to their adjacent beach area to see for themselves sandy shores that they 

claimed appeared months after decommissioning of the causeway. It was emphasized to the 

research team that the observed areas were previously muddy and murky. 

Water currents 

In all study sites within the gulf, the respondents alluded to increased strength of water 

currents after demolition of the cause way. At Asat, the respondents indicated that the water 

hyacinth that had carpeted the area was now constantly disturbed and drifted off-shore by 
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‘emergent currents’. In Siaya, at Luanda Kotieno, the fishermen complained that of recent, they 

experience increased loss of fishing nets that they set in water and that the nets quickly drift in 

‘reverse’, to mean northwards. This condition was claimed to be a new development that was 

only witnessed after the opening of the channel since previously their nets drifted southwards. In 

all sites, they indicated that there is increased distress and strain in navigating small boats as you 

approach the recently demolished causeway.  

Water hyacinth 

Beaches within the gulf area reported a significant change both in coverage and 

movement of water hyacinth and floating island masses which they attributed to the opening of 

the Mbita-Rusinga causeway. In specific, at Asat beach they reported that the water hyacinth is 

no longer reproducing as fast as before, the coverage is smaller, and the movements are more 

rampant. These were attributed to emergence of ‘new’ water current flows that have visited the 

beach since the opening of the causeway. 

Fisheries 

In all study sites within the gulf the fishers reported increased fish catches, increased fish 

diversity and emergence of larger sized fish. In Asat, on fisherman claimed that his daily catch 

had increased from 10-30 Kg to now 40-100 Kg. In addition, this site reported a re-emergence of 

tilapia which was very rare to come by before the demolition of the causeway. Many fishers 

indicated that larger and more nile perch species that they only caught outside the gulf were now 

available within the gulf. All the fishers alluded to increased income from the witnessed increase 

in fish catches. Moreover, the fishers duly appreciated the flyover bridge as to have made easy 

there rowing by providing a shorter route to either the northern or southern fishing grounds. This 

they said had saved them from a lot of expenses on fuel, effort and time as was the case 

previously. 

Water levels 

Whereas it had been previously reported that plots that were next to the causeway had 

been submerged after its creation since water levels had risen then, there was no substantive 

report of an expected reduction in water level after dredging. Respondents provided mixed 

signals on the water levels and either increase or decrease was attributed to rainy seasons and not 

the demolition of the causeway. 

Fishing grounds 
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Fishers indicated that after the demolition of the cause way there is now considerable 

movement of some boats from the southern part to fish in the gulf area as opposed to before. 

Tilapine species were stated to be now common in the gulf area after the opening of the cause 

way and thus a redistribution of fishers had been occasioned in accordance with target catch. 

Risks 

The main risk that was reported by respondents was loss of gears, especially when they 

were set along the current line. There was a stated increase in loss or drifting of fishing gears 

after the opening of the Mbita causeway. 

Livelihoods 

Respondents indicated that livelihoods have been enhanced after the demolition of the 

causeway, especially, from increased fish catches. In addition, alternative livelihoods have 

sprang up due to expansion of the access channel by the bridge. These include: roadside sellers 

and increase in motor vehicle services due to better connection.  

Socio-cultural 

The flyover bridge has resulted into both advantages and disadvantages. On the positive 

side: it has reduced transportation costs and time taken to across the channel due to smoother 

road connection; it attracts tourists into the area and has increased educational site visits which 

have improved local businesses, and it has enhanced tribal diversity since many people who 

migrated from other areas to seek job opportunities during construction still reside within the 

area. On the other hand, there were sharp complaints on influx in prostitution occasioned by 

foreigners who reaped heavy financial benefits during construction, decline in trade for 

businesses that supplied the construction site with materials and consumables, increased 

motorbike accidents due to over-speeding on the smooth tarmac, and increased loss of fishing 

gears and burglary due to enhanced water and road movements respectively. 
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Conclusion 

The flyover bridge has resulted into both advantages and disadvantages. It was believed 

that the opening of the Mbita channel in the recent past would trigger the dynamics of nutrient 

movements in the gulf so as to bring a visible change in the species diversity and species 

abundance in the gulf. The present data as well as the historical data accrued does not show any 

visible change since the traditional species that have been present in the Lake are still the ones 

present in the previous pattern of abundance and diversity. The fisheries status within the gulf 

has not yet been impacted following demolition of the Mbita Causeway. Nile perch still 

dominates the catches with the population characterized by smaller size classes. Majority of the 

indigenous fish species can still be found within the gulf. Overall, this study has found out that 

the flyover bridge has provided a simultaneous win to both pedestrians and fishers. In addition, 

there are many reported indicative benefits to the water environment within the gulf, fish catches 

and livelihood outcomes to the adjacent communities, and overall socio-economic welfare in the 

Mbita – Rusinga area and beyond. However, these preliminary benefits were also echoed along 

with the stark complaints that the benefits have been limited by the shallow dredging of the 

causeway. Respondents stated that they experienced boat cracks from boulders underlying the 

bridge implying that the depth is very shallow. In addition, larger boats heading South are still 

limited from using the underpass due to shallowness of the depth. This situation is also perceived 

to be slowing the rate of flushing water circle from the polluted gulf area into the open lake. 

Management recommendations 

In order to significantly ameliorate the trophic condition of Nyanza Gulf and problems 

associated with it, industrial and municipal effluent discharges into the ecosystem needs to be 

reduced and the further dredging of the underpass to the Mbita bridge needs to be done to a 

minimum depth of 15m. The very shallow depth (approx 0.3-1.3m) observed in the opened 

channel has impeded flushing and transit of bigger boats and ships across. Substantive fish 

migrations across the channel are also believed to be impeded. There is further need for 

continuous assessment of the impact open channel to water chemistry; biotic distribution, 

structure and abundance; catches and the socio-economic status of the riparian communities 

dependent on these resources within the gulf. 
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