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Abstract
In the past five years, Lake Baringo has experienced increased water levels. This has
witnessed ecological changes in terms of macrophytes zonation and the riparian terrestrial
plants. There has been an upsurge of submerged free-floating mats of some macrophyte
species whereas the emergent Typha species that have been dominant are rare to see. The net
effect of all such dynamics could obviously be felt in the lake fishery. Of interest also, is how
such changes may have impacted on the primary production of the lake. Monitoring the status
of primary productivity in any aquatic system is of great significance because this is the base
of the trophic levels upon which organisms in the higher trophic grid like fish depend on.
Their status could also ascertain their relationship with the environmental health of a water
body as a decision support tool for fisheries management. The current study assessed the
status of primary productivity of L. Baringo. Nine sampling stations were delineated on a
transact taking into consideration the different ecological characteristics they displayed. They
were: the southern zone comprising of S1, S2 and S3; central zone C1, C2 and C3; and the
northern zone N1, N2 and N3. Physico-chemical parameters, phytoplankton and primary
productivity were determined using standard methods. Spatial-temporal mapping of turbidity,
algae and water quality showed high levels in river mouths, the southern zone. The blue
green and green algae cause deoxygenation at night during respiration, decomposition, and
supersaturation during the day. In offshore areas, primary production was somewhat lower,
but was compensated by a deep productive water column. Although there were no clear
trends on the level of both primary production and the nutrients, with the increased water
levels in the lake, there is need for continuous monitoring of water quality as baseline
information to guide stakeholders and to ensure sustainability for the lake ecosystem health
and for productivity purposes. To end, the study results were disseminated to stakeholders
who included the Baringo County government representative.
Key words: water quality, physico-chemical parameters, plankton, primary productivity.
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1. Introduction
1.1 Background of the study
Lake Baringo is a Ramsar designated site (Ramsar, 2002) and one of the tropical
aquatic ecosystems that are facing human-induced changes as a result of land- and water-use
transforming it from clear state dominated by macrophytes, to turbid state dominated by algae
(Omondi et al., 2014). Some of the environmental challenges facing the lake include: species
invasion, poor agricultural systems on the catchment that lead to soil erosion, changes in
hydrology due to water abstraction for horticulture, domestic use, and industrial use.
L. Baringo is a highly variable system, governed primarily by changes in lake levels.
These changes are well correlated with changes in water quality, lake vegetation, and in the
composition of plankton community (Odada et al., 2006). The lake is characterized by high
turbidity caused by erosion of fine volcanic soils in the catchment. The sediment consists of
fine silt and clay, which settle slowly and is easily re-suspended by wave action (Anon,
2003). However, in the past three years, the hydrology of the lake has drastically changed and
at the moment the lake has broken its banks thus its depth has increased.
Its limnology may have changed based on the above backdrop. Limnological studies
are fundamental in understanding how physical, chemical and biological processes interact
and influence fisheries production. Water quality affects abundance, species composition,
stability, productivity, and physiological condition of indigenous populations of aquatic
organisms (APHA 1985). Primary productivity forms an important aspect of limnological
aspect as they are the main primary producers on which all other higher aquatic organisms
depend either directly or indirectly for their energy supply. Photosynthesis provides organic
matter which forms the base upon which aquatic food chains depends resulting in the natural
fish population exploited by humans.
Although previous studies have been done on primary productivity, no major one has
been conducted in the recent past since the increase in water levels were witnessed in 2012.
Therefore, there is data paucity in the lake to guide management decisions. Hence, the aim of
the present study was to assess the status of primary productivity of L. Baringo.
Objectives
The general objective of this study was to assess the primary productivity of L. Baringo.
Specific objectives
The specific objectives were to:
i.

determine the environmental status of water quality assessment of L. Baringo

ii.

establish the quantity and species composition of phytoplankton of L. Baringo

iii.

estimate primary production in L. Baringo and relate it to fish production
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Materials and methods
Study area
The study was conducted in L. Baringo, a Ramsar site, and is a fresh water lake situated at a
tectonically active closed basin in the eastern arm of the Rift Valley. It lies between latitude
0˚36’ N and longitude 36˚ 04’ E approximately 60 Km north of the equator at an altitude of
975 m above sea level. The lake has a surface area close to 160 km2 (Melack, 1976) with
maximum dimensions of 22 km on an approximate N-S axis and 12 km on an E-W axis and a
catchment of 6,820 km. however, with the increased water levels that has been witnessed in
the recent past few years since 2012, there is a likelihood that the lake’s size has increased.
Its depth varies with an average of about 7 to 8.7 m, the deepest point being about 11.8 m but
of late its depth might exceed 11.8 m. The main rivers flowing into the lake are El Molo and
Ol Arabel (Fig. 1). Other rivers are Endao, Perkera and Makutan. The lake has no known
outflow, though it and is thought to have water by seepage at the northern end, which enables
it maintain its water fresh.

The lake has at least five islands, the biggest being the volcanic Kokwa Island, a remnant of a
small volcano belonging petrogenetically to the Korosi volcanic. From the Island, a number
of hot-springs discharge into the lake. The lake is important due to its high biodiversity with
some of the fish species being endemic. The high value of the biodiversity as resource to the
country is valued from the enormous revenue collected annually from both local and
international tourists visiting the lake annually.

The geology of L. Baringo is dominated by lavas and clay-rich sediments derived from
erosion of these lavas (Allen and Darling, 1989). Rainfall that has been reported for a long
time to be concentrated in the months of January to March (citation) has changed to between
March to June; the annual total, within the catchment, depends largely on altitude with
around 600 mm in the lowlands surrounding the lake and up to 1500 mm in the adjacent
highlands. The annual rainfall is, however, highly variable and the area is subject to frequent
droughts (Allen & Darling, 1989) and has a semi-arid climate. The littoral community is
poorly developed around much of the lake. The soils are mainly clay and clay loams thus the
risk of soil erosion is high because of the soil properties (clay fills pores or seals the surface
giving low infiltration capacity). Forty-six percent of the land in the district is too steep or too
dry for agriculture and pastoralism is the main source of family income although the fishery
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of the lake do support quite a good number of riparian community. Riparian use and
ownership is variously private and communal.

Fig 1.

A map of L. Baringo showing the study areas

Sampling design and choice of sampling sites
Stratified random design was used for the present study. Samples were taken at 9 georeferenced sampling sites using Global Positioning System (GPS) navigational unit (Garmin
II model) (Garmin II model) based on proximity to river mouths on the month of May 2018.
The geo-referencing was done at sites already earmarked on the basis of differing ecological
region for comparison purposes. These stations were S1, S2 and S3 in the southern zone, C1,
C2, and C3 at the Centre of the lake; and N1, N2 and N3 in the northern part. The southern
stations received discharges from the incoming rivers Molo and Perkerra.
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Sample processing
Physico-chemical parameters
Standard methods were used for in-situ data collection and sampling (APHA, 2005).
Sites for measurements of physical and chemical water quality parameters were selected by a
transect strategy, following the sampling of primary productivity. GPS location (GPS
Coordinates) were marked on a hand held GPS as waypoints and salient attributes of the
station were recorded prior to sampling.
Portable electronic water quality meters were used to collect data on the physical and
chemical parameters. The main physical and chemical parameters measured electronically
were; temperature (oC), dissolved oxygen (mgL-1), conductivity (µScm-1), pH and Total
Dissolved Solids (TDS). Secchi depth was measured with a standard Secchi disk of 20 cm
diameter, with quadrants painted in black and white. The Secchi depth is derived as the
average of the depth at disappearance and that of reappearance of the disk in water. General
environmental observations about the stations like the maximum depth of the sampling site,
time of sampling, weather conditions and station features, were noted.
Water samples for nutrient fractions, chlorophyll-a, were collected directly from the
lake using pre-treated 1 litre polyethylene sample bottles. The bottles were labeled, filled,
preserved using sulphuric acid and stored in cooler boxes at temperatures of about 40C, for
further laboratory analysis for dissolved nutrient and TSS using methods adopted from
APHA (2005). The analyzed nutrient compounds were Nitrates-N, Ammmonia-N, Nitrites-N,
Soluble Reactive Phosphorous (SRP) and Silicates. Water samples for Total Nitrogen (TN)
and Total Phosphorus (TP) were contained without controlled preservation and were
analyzed following the same standard methods. Water samples for chlorophyll-a were filtered
using Whatman® GF/C filters, wrapped in aluminium foil and stored in a desiccator for
onward seston solvent extraction and spectrophotometric analyses using methods described
by Sasaki et al. (2005). Chemical analyses of nutrients were carried out in the laboratory
using photometric methods. Total alkalinity was measured by measuring the amount of acid
needed to bring the sample to a pH of 4.5. TSS was determined by filtration of a volume of
the lake water through pre-weighed GF/C which was then oven dried and final weights taken
to determine the difference as the TSS weight per unit volume of the sample.
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Phytoplankton
Water samples for phytoplankton analysis were collected with a 3-litre Van Dorn
sampler. A portion of the water sample (25 ml) was preserved in 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 was 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 mm 2 transect
was 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) as well as some publications on
East African lakes (Cocquyt et al., 1993). Phytoplanktons were estimated by counting all the
individuals whether these organisms were single cells, colonies or filaments.
Primary productivity
Samples for primary production were collected using a Van-don water sampler. On
deck, a tube is attached to the outlet of the sampler on one end and the other inserted to the
bottom of the BOD bottle. The bottle was allowed to overflow, and flushed with about three
times its volume, and then the tube was gently removed. Three depths were sampled at every
station i.e. at surface, 1, 2 and 3 metres respectively. The samples were incubated for 2 hours
in standard light and dark BOD bottles. Titrimetric methods were used to determine the
oxygen levels as outlined in standard methods (APHA 1985).

Statistical analyses
The measured parameters were presented as means for each sampling sites and the
mean differences between sites were analyzed using ANOVA test. Duncan’s multiples range
test was used for post-hoc discrimination between the means that were different from each
other (Michael and Douglas 2004). All analyses were carried out using the STATISTICA for
Windows software package (StatSoft 2001) and all inferences were accepted at α = 0.05.
Stakeholders’ sensitization workshop
At the end of the study a workshop was organized to share the findings of the study.
Participants included BMUs, administration representatives, Fisheries managers and the
Baringo County government representative (Appendix III).
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Results
Physico-chemical parameters
Dissolved Oxygen
Values of dissolved oxygen ranged from 5.03- 6.26 mgL-1 (Table 1). The levels of
dissolved oxygen measured indicate that the lake is well mixed and aerated and the values
were well above the critical levels of 4 mgL-1 .There were no significant variations (p > 0.05)
in DO levels in most of the sampling stations.

Table 1. Dissolved oxygen concentrations measured at L. Baringo
S/No.
Station
Mean DO (mg/l)
1

S1

5.24

2

S2

5.33

3

S3

5.58

4

N1

6.8

5

N2

5

6

N3

6.3

7

C1

5.03

8

C2

6.4

9

C3

5.6

pH and Temperature
Values of surface water temperature ranged from 23.20 to 26.7 ºC (Fig. 2). The pH of
the lake was mainly alkaline with pH measurements ranging from 8.65 to 8.74. N1 had the
highest mean pH of 8.75 while N3 had the lowest with 8.65 followed by S2 had 8.72 (Fig.2).
Values of surface Temperatures ranged between 26.0and 26.7 0C. The lowest mean
temperature of 26.0 0C was observed at S2 and S3 followed by N1 and N2 at 26.7 0C. The
highest temperature was recorded at N1 with 8.75 0C. Station S1 on the river mouth was
generally the coldest than the middle and lower sections of the lake as the trends depict.
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Fig. 2. Temperature and pH recorded at Lake Baringo during the present survey.
The highest Secchi depth occurred in (2.20 ± 0.17 m) and S2 (3.00 ± 0 m) (Fig. 3). N1
recorded the lowest water transparency in the sampling sites. There was no clear longitudinal
trend in Secchi depth levels with no significant variations (p > 0.05; F = 0.34) in the sampled
sites.
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Fig 3. Secchi at Lake Baringo during the present study.

Conductivity
Highest conductivity levels were recorded at N1 (Fig. 4), in a value of (679.9± 1.79 µS cm-1).
The lowest conductivity level (677.0 ± 0.00 µS cm-1) occurred at S2, S3, C3 and C1. Most of
the sampling had a small increase trend of conductivity but most sampling stations were
almost similar which may be attributed to high rainfall from the catchment areas respectively.
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Fig 4. Variations in conductivity as recorded at different stations of the Lake during the
present survey.

Nutrients
Soluble Reactive Phosphorus (SRP) and Total Phosphorus (TP)
Soluble Reactive Phosphorus (SRP) observations from the study sites ranged between 7.00
and 95.33 μgL-1 (Fig. 5). Surface water SRP concentrations of surveyed habitats were
generally lower for points within the S1, N1 and N2. River mouth stations exemplified the
highest concentrations compared to offshore stations. S1, N1 and N2 SRP concentration
observations were the lowest with a mean of 7 μgL-1 while S2 exhibited the highest
concentrations with a mean of 95.33 μgL-1. TP concentrations varied from 10.43 to 87.5.7
μgL-1. N3 had the lowest concentrations compared to S1 and S2. Stations around river
mouths especially Molo River recorded generally higher concentrations ranging from 10.43
μgL-1 to 87.57 μgL-1s for S1 and S2 respectively.
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Fig. 5. Variations in Soluble Reactive Phosphorus (SRP) and Total Phosphorus (TP) at the
study sites

TN: TP ratio
TN: TP ratios of stations within the sampling stations varied between 10.43 and 87.57 (Fig.
6). N3 and C 2 had the lowest mean TN: TP ratio of 15.2 while S2, S3 and C3 exemplified
the highest mean ratio of 49.7
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Fig. 6. Variation in TN/TP in the sampling stations of L. Baringo

Nitrite
The mean nitrite (NO2-N) concentrations varied between 1.73 and 6.88 μgl-1 while nitrate
concentrations ranged between 4.15 and 19.61 μgl-1 (Fig. 7). Of significant is the strong
positive correlations that were exhibited between nitrite and the following variables: nitrates
(0.9996, P<0.001), TP (0.9997, P<0.001), SRP (0.956, P<0.001.
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Phytoplankton composition and abundance
There was a moderate mix of different phytoplankton taxa in the sampled sites (Fig. 9).
Diatoms were the most dominant group, contributing an average of 34 % of the total
phytoplankton biovolume in most of the stations sampled. There were fewer diatoms in C3
with 2.4 % and 3.8 % at station S2 whereas N1 had 16.6 %. S1 recorded the highest with over
89%. Except for a few other diatom species, Cyclotella spp., Cymbella spp., Aulacoseira and
Surillella taxa were clearly the most dominant in most of the stations whereas Nitzschia and
Synedra were the more abundant taxa at stations C2, N1, N3, N2 and S3. Within the
Cyanobacteria, Merismopedia spp., Pseudo-anabaena spp. and Anabaena spp. were the most
abundant at stations C3, S1 and N1.
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Fig. 8. Percentage phytoplankton composition (mm3 L-1) assigned to phytoplankton classes
or families as recorded at different sites of Lake Baringo.

There were a total of 58 different species of algae identified from Lake Baringo during the
present study. Of the 15 different species of cyanophytes encountered, Merismopedia spp.,
Chroococcus, Cylindrospermopsis and Planktolyngbya taringii were the most common
genera. Similarly, there were 13 species of chlorophytes recorded, of which Scenedesmus
spp., monoraphdium spp. and Botryococcus spp. were the most frequent genera. Three
species of dinoflagellates namely ceratinium spp. were encountered at stations near Molo
river mouth but never appeared almost in 8 stations. There were 20 different species of
diatoms, mainly represented by Nitzschia, Synedra and Cyclotella genera. The 5th major algal
group encountered was the euglenophytes which were represented by 3 genera with 6
different species of which the dominant ones were Phacus spp., Strombomonous and Euglena
spp. The Zygnematophyceae family had 3 species and was represented by Cosmarium and
Crucigenia taxa (Fig. 10).
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Fig. 9. Phytoplankton composition and absolute phytoplankton biovolume (mm3 L-1) as
recorded at different sites of the lake.
Phytoplankton biovolume showed its maxima at C3 and N3 (>35 mm3 l-1), whereas, S1, S2,
S3 and N2 recorded < 5 mm3 l-1. In addition, there were lower values (< 1 mm3 l-1) generally
recorded at S1 and N2 stations (Fig. 10). In the river mouth areas, members of the
Dinoflagellates were common in Molo River and were represented by Ceratium. The
Zygnematophyceae family was represented by Cosmarium and Crucigenia spp. taxa with the
former frequently observed in the river mouths and the latter in the mid-lake waters. In
striking similarity to the bio-volume measurements, phytoplankton cells were more in the
river mouth waters, in particular stations C1, C3 and N3 with > 100 x 106 cells per litre (Fig.
10)
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Chlorophyll-a
Chlorophyll-a was used as a measure of primary productivity. Mostly, river mouths and
sheltered areas near the shores had the highest concentration with Molo River mouth
recording the highest concentration, 18.2 μgL-1 (Fig. 7) as compared to all other stations. C2
had the second largest mean concentration of 7.8 μgL-1 followed by N2 with a mean of 4 μgL1

whereas stations N3 and C1 recorded the least mean concentrations of < 2 μgL-1each.
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Fig. 10. Values of Chlorophyll-a

Gross and Net Primary production levels
There were high productivity values recorded in all the stations, particularly S1 .N2 and C1.
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The lake average gross primary production stood about 1000 mg C M-3 h-1 while the net
production was 600 mg C M-3 h-1 (Table 2).
Table 2. Gross and Net Primary production levels in different depths (0 – 3 M) at L.
Baringo, 2018.
Depth (M)

Primary production
Gross, mg C M-3 h-1

Net, mg C M-3 h-1

Stations 0

1

2

3

C1

2820

1691

1410

1410

C2

1125

1125

563

563

N1

1125

1136

1125

754

N2

1129

1125

563

1125

S1

1204

1129

563

844

S2

1691

1691

1129

1129

C1

2261

563

1129

1129

C2

562

562

281

401

N1

843

855

843

562

N2

566

0

0

1125

S1

562

1410

562

281

S2

1125

1125

562

0

Discussion
The DO levels that were recorded in this study were well within the recommendable levels (>
5 mg L-1) 1an indication that fish kills especially the O. niloticus baringoensis cannot die.
The high DO would be attributed to the rainy season and the improved water clarity that may
have necessitated enough primary productivity via photosynthesis of which the by product is
oxygen. The present study reported results similar to those found by Omondi et al. (2014)
who stated that DO levels increased northward from the southern part of the lake. He argued
that, the increased water levels in the lake beginning 2012 led to good water clarity enhancing
the penetration of photoperiod.

The preferred optimal temperature range for good tilapia health, growth and reproductive
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performance range between 25 and 300C. L. Baringo falling within the tropics, provide good
ambient water temperature for tilapia’s better performance. The observed water temperatures
were good for tilapia’s overall performance, but when considered alongside the water pH,
may change the ambient environmental conditions from acceptable to unacceptable. The
sampled water pH was mainly alkaline in all the sampling stations, had a pH of ≥ 8.0. The pH
is relatively high which is common for lakes of volcanic origin (Costantini et al.,
2007).Temperature and pH vary temporally depending on climatic variability. Because these
measurements were done during rainy season, the two variables are expected to increase
during the dry season. Fluctuations in temperature and pH highly influence the dissociation of
ionized ammonia (NH4—N) into unionized ammonia (NH3) (Omondi et al., 2014). For
example, Ammonium (NH4+) and nitrate (NO3-) assimilation are the two principle processes
by which nitrogen is obtained during primary production. Nitrite provides an additional, but
subsidiary, dissolved N source. At highly elevated concentrations, NH4+ becomes toxic
depending on water quality factors of temperature and pH.

The enriched nitrogen and phosphorus nutrients have made the water bodies at the lake
highly productive. The waters are eutrophic thus providing conducive environment for algal
proliferation. Since the onset of heavy rains that have been witnessed since 2012, the levels
of nutrients seemingly have tended to increase (Omondi et al., 2014). This is because the
major two rivers (Molo and Perkerra) discharging into the lake drain a complex catchment
characterized by myriad anthropogenic activities thus loading a lot of nutrients into the lake.
Odada et al. (2006) averred that the catchments of L. Baringo were experiencing degradation
of the streams and rivers leading to loss of water quality and biological diversity that
threatens the well-being of the riparian communities. L. Baringo basin is not alone in this
limbo. Most aquatic systems around the world, are currently undergoing human induced
changes from land-use activities centred on agriculture and industrial activities, and human
settlements (Ngaira, 2006).

Turbidity of the waters is high and is influenced mainly by algal productivity and also
through mineral composition. TN in a majority of the water body systems, show high
significant correlation with chlorophyll-a and the secchi reading. Algal communities are
highly enriched in nitrogen (N), due to their high protein (which accounts for much of the N)
and lipid content (Omondi et al., 2014). The high nitrogen in the TN is therefore mainly
organic nitrogen derived from algae. The algal group also utilizes NO2- in the water, hence
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the significant correlation of NO2- with Chlorophyll-a (R2 = 0.54) and secchi (R2 = 0.42).
However, this apparent conducive environment is countered with high turbidities in almost
all the stations sampled. This condition makes it difficult for sight feeding fish to locate their
food (Njiru et al., 2008). This may have had a negative impact on fish larvae and stocks
particularly in the heavily sedimented areas near river mouths.

In areas with high algal densities, most of the bloom biomass composed of mainly inedible
algae (Blue-greens) to zooplankton and juvenile fish. The blue green and greens cause
deoxygenation at night during respiration and decomposition and super-saturation during the
day. Such large fluctuations in oxygen concentrations and pH are not tolerated well by fish.
In general, this reduces fish habitats as they tend to avoid such environments. Such changes
at the base of the food chain results in the reorganization of trophic levels ultimately
impacting fish stocks. Altogether, the factors investigated in this study depict that most
stations are conducive as breeding areas and have a high potential for fisheries production.

Variations between gross and net primary production were significant but variations within
the different stations were marginal with no clear patterns. There was a general decrease in
productivity levels with increase in water depth. Light penetration could be limited with the
increase in depth, hindering photosynthesis.

Temporal changes of phytoplankton structure was observed in this study, which was
probably influenced by anthropogenic inputs of nutrients from the catchment areas. Diatoms
were dominant by over 34 %, because of a direct result of supply of nutrients from
agricultural lands that surround the lake. Wildlife and livestock deposits had high amounts of
waste for the rapid proliferation of the phytoplankton that was witnessed in the southern
stations where hippos reside. The study recorded high concentrations of algal families of
Diatoms, Cynophyceae, Euglenophytes and Chlorophytes. Although the diatoms dominated
the lake phytoplankton, there appeared to be some pockets of other algal groups such as
Chlorophytes and Cynobacteria, which also contributed significantly to phytoplankton
community although this varied in time and space. This can also be explained by washing
effect of the diatoms from the rivers especially Perkerra and Molo, but also input of nutrients
especially soluble reactive silicates (SRSi) for their growth. High nutrient enrichments
especially in the rivers has been known with a lot of anthropogenic activities: wetland
reclamations, increased water pollution from domestic and industrial wastes, fertilizer runoff
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from the agro-based farms (Ngaira, 2006). Sediment discharge through the rivers have been
reported to result in environmental degradation as the principal cause of the persistent blue
green and greens algae (Omondi et al., 2014). The net result being depletion of oxygen in the
lower underlying waters, thereby reducing habitats for living organisms especially fish. Blue
green algae 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.

Primary production experiments show that most of the stations have about the same levels of
productivity on average. In shallow areas especially river mouths, algal densities are highest
with equally high turbidities. This causes light attenuation thus, algae becomes self - limiting
resulting in a reduction of the productive water column. In offshore areas, primary production
is somewhat lower but is compensated by a deep productive water column. Altogether, the
factors investigated in this study depict that the N1 and offshore stations have a good
diversity of the algal flora and relatively clear water, this is important for sight feeding fish
besides the benefits of increased niche for fisheries production. There are warmer
temperatures in the lake waters, this is ideal for fast growth of organisms especially algae. In
a few cases there is photo inhibition limiting primary production.

Incidences of anoxia were not observed and the distribution of dissolved oxygen in the water
column was consistently high and near uniform. Nutrient concentrations were optimum
making conditions in the lake ideal for increased primary production. The high nutrients
enrichment seems to enhance growth and is responsible for the increased algal density and
more especially diatoms which are proportionately high in most of the stations. The greens
and diatoms species are known to prevail in nutrient rich (Wetzel, 1991) and high light
intensity areas and can attain high photosynthetic efficiencies.

Conclusion
The results in this study can be termed as preliminary taking into consideration it was
conducted during rainy

season when the lake is highly turbid and proliferation of

phytoplankton especially diatoms and chlorophytes thrives hence changes at the base of the
food chain results in the reorganization of trophic levels ultimately impacting fish stocks . It
can be concluded that detritus and plankton constitute the most important food resource in
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this ecosystem. It is therefore imperative that proper management and conservation measures
be put in place to protect the lake. Though this study provides baseline information for the
proper utilization of the fisheries resource of L. Baringo, further detailed studies are required
on other biological aspects of the lake. Further studies would, also, provide a spatio-temporal
outlook of the lake, which will depict a clear picture of its state for the purposes of policy
guidelines and management.

Recommendations
Based on the present study, the following are the recommendations:
1. There is need to strengthen institutions and build capacity of local communities and
involve all stakeholders in the implementation of sound strategies for the sustainable
environmental and natural resources management to improve the lake productivity
health of the L. Baringo ecosystem.
2. Improve the ecological water quality of the rivers that drains water to the lake to have
proper integrated management of the watershed/catchment areas with the aim of
reducing inputs of sediments, mineral ions and nutrient/pollutant loads for quality
management.
3. Further studies to be done to understand and monitor the dynamics of the
environment and social economic status of the lake.
4. Sustenance of regular monitoring of the lake environment and its fisheries resources
with special focus on contaminant sources and their fate and implications on the
ecosystem health of the lake productivity needs to be studied and inventory needs to
be undertaken.
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