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Abstract
This study presents the first documentation of the status of the River Malewa fishery,
a major river draining into Lake Naivasha and, to relate the status of the current
commercial fishery to information on potential yields so as to identify whether or not
there is a scope for better management and utilization of the resource (River Malewa
fishery).Six sampling sites were selected from the upper catchment area of the
Malewa river system to the lower catchment as it drains into Lake Naivasha.An
integrated assessment of water quality to all sites, including the collection of fish
communities, physical habitat and chemical information to assess river Malewa
conditions was conducted. Electrofishing was conducted at pre-determined points
along River Malewa and its tributaries and water quality data collected at the same
locations that were marked and recorded using GPS system. The Malewa River
System was found to be significantly more dendritic than other systems in the
catchment, with headwaters and tributaries rising at arrange of altitudes.pH,
temperature, conductivity and TDS values were observed to increase downstream.
Four (4) different species – Oncorhyncus mykiss (Rainbow trout), Clarius theodare
(Snake catfish), Barbus amphigramma (Barbus) and Poecilla reticulata (Guppy) –
were captured along the Malewa river system. The rainbow trout was abundant
upstream nearer the source of the river where water temperatures were cooler, but
decreased in numbers with decreasing altitude, increasing pH, water temperature,
conductivity and turbidity. The other species were more abundant downstream. At the
same time, there was an observed significant increase mean size of trout going
downstream whereas, increase in mean sizes for the other fish species was found to be
inconclusive. Exploitation of Barbus (B. amphigramma) spawning migration up the
River Malewa by fishermen using dipnets was found to be short-lived in the 80’s. It
can be concluded (inconclusively) that at the present time, the fish population of
River Malewa cannot support a productive fishery. To re-establish the fishery of the
80’s, sustainable development must be addressed at the catchment scale if it is to be
effective in providing social and economic benefits from a riverine fishery.
Keywords: River Malewa, Lake Naivasha Basin, Fisheries.

v

INTRODUCTION
Lake Naivasha is a freshwater resource located at 0°45’S and 36°20’E, at
approximately 1,890 meters above sea level. It covers an area of 100 km2 during the
dry season and 150 km2during the wet season, with a depth range of 3 – 6 m in its
main basin. As the 2ndlargest freshwater lake in Kenya after Lake Victoria, and one of
a series of at least 23 major East Rift Valley Lakes – eight in Ethiopia, a further eight
in Kenya and seven in Tanzania, Lake Naivasha lies on the floor of the Rift Valley,
80 km north-west of Nairobi, and receives drainage from two perennial rivers, the
Malewa – draining the Nyandarua (Aberdare) Mountains (drainage area: 1730 km2)
and the Gilgil – draining the Rift Valley escarpment ridges from the North (drainage
area: 420 km2) (Harper et al., 2011). Ephemeral systems (Marmanet, Karati, Nyamithi
and Kwamuya) drain hills and escarpments closer to the lake. These river systems
contribute to the surface inflows of the lake in the papyrus-dominated northern part of
the lake and are part of the Lake Naivasha basin.
The annual flow of the Malewa river system is estimated to be about 153 million m3,
24 million m3 for the Gilgil while the Karati is seasonal only in the rainy season
(Everard et al., 2002). About 90% of the discharge into Lake Naivasha is from River
Malewa (1730 km2 catchment), which receives water from the Kinangop plateau and
the Aberdares (Foster and Harper 2006). At the same time, several satellite
lakes/dams are within the Lake Naivasha basin and contribute in one way or another
towards the surface inflows of the lake. These include Olbolosat swamp and
Gitare/Kabugi dams in the upper catchment areas of Lake Naivasha basin. The
services provided by the wetland system in the catchment area which have been
widely overlooked in management decisions, deliver substantial benefits to
watercourses and water bodies and to those that use and live near them, through the
various hydrological, ecological, physical and social functions.
This study presents the first documentation of the status of the River Malewa fishery,
a major river draining into Lake Naivasha and, to relate the status of the current
commercial fishery to information on potential yields so as to identify whether or not
there is a scope for better management and utilization of the resource (River Malewa
fishery).
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OBJECTIVES
Main Objective
The overall objective of the study was to assess the fisheries status in River Malewa
to guide management of the fishery.
Specific Objective
The specific objectives were:
i.

To collect fisheries and environmental data in the Malewa river system.

ii.

To determine abundance and species richness of fish found in the Malewa
river system.

iii.

To guide management on the fishery of River Malewa.

METHODOLOGY AND APPROACH
The activity involved a reconnaissance survey of the Malewa river system to identify
the sampling sites. Sampling sites were selected and GPS positions recorded based on
the topography of the river. In the upper catchment, four sites were selected, one in
each of the four major tributaries. Mid-stream, two sites were selected where the
tributaries formed a confluence. In lower Malewa, two more sites were selected
before the river discharged into the lake. An integrated assessment of water quality of
all the sites, including the collection of fish species and physical habitat information,
to assess river Malewa conditions was conducted. Electrofishing was conducted along
the river and its tributaries to establish fish species diversity.

Study Area
The Malewa River receives water from the Kinangop plateau and the western slopes
of the Aberdare ranges providing 90% of the water flowing south and west feeding
into Lake Naivasha. The headwaters of the main channel of River Malewa originate at
an elevation of 3,700 metres (12,100 ft) in the Nyandarua (Aberdare) mountains
(Figure 1). Its major tributary, the Wanjohi river, is fed by several small ephemeral
streams running from the slopes of the Aberdares. Other tributaries are the Turasha,
Simba, Nyairoko and Ol Kalou. The rivers in the Malewa basin are relatively shallow
(Figure 1).
Eight sampling sites were selected from the upper catchment area of the Malewa river
system to the lower catchment as it drains into Lake Naivasha. These included the
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“source” of river Malewa at the foothills of Nyandarua (Aberdares) ranges (-0.24037,
36.5019) near Adams Farm, River Wanjohi (-0.27935, 36.48461), General China
bridge (-0.25788, 36.41523), Malewa Bush Ventures (-0.52919, 36.41523), Malewa
Camp (-0.55336, 36.40679) and Malewa bridge (-0.66809, 36.38771).
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Figure 1. Lake Naivasha catchment showing the RHS sites.

Figure 1: Lake Naivasha Catchment showing River Malewa being fed by tributaries
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Fish sampling was done using an electrofisher at each sampling site along river
Malewa and its tributaries. Average fishing time was about 30 minutes upstream and
30 minutes downstream from the anchoring point, at 300V for each sampling site. All
fish caught were sorted to species level and, length and weight measurements
recorded for each individual.

Fishery activities
Personal observations, informal interviews were used to assess and determine the
presence of fishing activities along the river. Indicators of fishing activities included
the presence of fishermen using longlines, nets and traps.
Data Analysis
Data collected from various aspects of the study were subjected to descriptive
statistics in Microsoft Excel and R statistics software (R Core Development Core
Team, 2017) and presented in table and chart forms.

RESULTS
Physical habitat and water quality conditions
Physical habitat
The Malewa River System is significantly more dendritic than other systems in the
catchment, with headwaters and tributaries rising at a range of altitudes (Everard et
al., 2002). The headwater of the main channel rises in Aberdare Mountain Ranges at
3700m altitude, and several small tributaries ( Kandurumo falls, Kirima falls, etc)
feeding into the Wanjohi System from the slopes of the Nyandarua ranges. The
Endorohr system is a temporary river characterized by grasses and interspersed with
papyrus-dominated pools, arising from Lake Ol Bolossat during the rainy season at
2400 m (Everard et al., 2002).
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Figure 2. Proﬁle and orographic model of the Eastern Rift Valley through the Naivasha catchment.

Figure 3. Channel topography of the Malewa river and its major tributaries.

Figure 2: Channel topography of the Malewa River and its major tributaries (adopted
from Everhard et al 2002).
Clear water and rocky substratum characterized the Malewa river system at the foot of
the Nyandarua (Aberdares) Ranges, with the tributaries (River Wanjohi) having clear
waters making the bottom sandy substratum visible. Further south following the river
flow downstream, turbid water was observed from the General China Bridge up to the
Malewa Bridge just before discharging into Lake Naivasha. Rocky substratum
characterized the river bottom from the Malewa Camp site to the Malewa Bridge just
before its discharge into the lake. The course of the river was characterized by small
rapidsand intermittent deep (up to 6 m) and shallow (knee height) points, meanders
and an ox-bow lake.
Water quality conditions
Results of the water quality parameters sampled along the Malewa river system are
summarized in the table below (Table 1). pH values indicating neutral conditions in
all the stations, increasing downstream from 6.88 upstream to 7.13 downstream
towards the river mouth and discharge point into Lake Naivasha. At the same time, a
marked temperature increase was observed from 11.6ºC upstream to 20.0ºC
downstream. Conductivity and Total Dissolved Solids (TDS) values increased
downstream. Conductivity increased from 0.04 to 0.12 mS/cm while TDS increased
from 0.02 to 0.06 ppt.
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Table 1: Water quality parameters summaries along the Malewa River System from
upstream near the source to downstream
lat

Sampling Point

Lon

Elevation
(m)

pH

Temp.
(°C)

Cond.
(mS)

TDS
(ppt)

Malewa (Adams Farm)

-0.2404

36.5020

2377

6.88

11.6

0.04

0.02

Wanjohi

-0.2793

36.4846

2323

6.89

14.6

0.08

0.04

General China Bridge

-0.2579

36.4152

2290

6.67

16.3

0.08

0.03

Malewa Bush Ventures

-0.5292

36.4019

1971

7.25

19.2

0.11

0.05

Malewa Camp

-0.5534

36.4068

1876

7.10

17.9

0.10

0.05

Malewa Bridge

-0.6681

36.3877

1904

7.13

20.0

0.12

0.06

Fish abundance, species richness, size and maturity
Abundance and species richness
Four (4) different species – Oncorhyncus mykiss (Rainbow trout), Clarius theodare
(Snake catfish), Barbus amphigramma (Barbus) and Poecilla reticulata (Guppy) –
were captured along the Malewa river system. A summary of the species abundance
and distribution can be observed below (Table 2). The rainbow trout was abundant
upstream nearer the source of the river where water temperatures were cooler, but
decreased in numbers with decreasing altitude, increasing pH, water temperature,
conductivity and turbidity. The other species were more abundant downstream. In
total, catch composition was higher midstream and downstream of the river compared
to the upper reaches. Dam construction has also inhibited migration of barbus
upstream.
Table 2: Species abundance and distribution along the Malewa River system.
Malewa
Upstream
Midstream
Downstream

Station

Barbus

Snake Catfish

Rainbow Trout

Malewa Source

34

Wanjohi River

10

General China Bridge

9

Guppy

2

Malewa Bush Ventures

30

5

Malewa Camp

20

8

Malewa Bridge

21

3

Grand Total

80

16

1
4
47

4

Size and maturity
There was an observed significant increase in the mean size of trout downstream
whereas, increase in mean sizes for the other fish species was found to be
inconclusive (Table 3).
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Table 3: Mean sizes for captured fish along R. Malewa from upstream to downstream
during the wet season (± standard deviation).
Station

Mean TL (cm)
Barbus

Snake Catfish

Rainbow Trout

Malewa Source

10.3 ± 4.30

Wanjohi River

22.9 ± 1.81

General China Bridge

6.5 ± 0.63

Malewa Bush Ventures

8.0 ± 1.39

20.4 ± 9.46

Malewa Camp

7.5 ± 1.34

18.7 ± 11.29

Malewa Bridge

6.3 ± 1.44

15.9 ± 7.01

Guppy

20.4 ± 2.83
26.0 ± 0.00
3.5 ± 0.53

Maturity
In terms of maturity, at least 50% of both male and female individuals showed
maturity ranging from stage 4 to stage 6, with 23% of the catch composition being
immature individuals. 80% of female individuals (Figure 3) were mature (F4 and
above) compared to 61% of individual males (Figure 4).

% Maturity Females
0%
8%
12%

F1
F2

F3
11%

53%

F4
F5
F6

16%

Figure 3: % Maturity of females from all the species caught along R. Malewa from
upstream to downstream.
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% Maturity Males
0%
6%
24%
M1
M2
33%

M3

M4
M5
M6

22%

15%

Figure 4: % Maturity of males from all the species caught along R. Malewa from
upstream to downstream.

River Malewa fishery
Currently, there is limited riverine fishery along river Malewa. Upstream trout is
usually caught by fishing using drift nets and handlines. Mid-stream, a mix of catfish,
trout and Barbus was evident. Before the damming of Turasha river, commercial
fishing was common but ever since the river was dammed, commercial (artisanal)
fishing is restricted to intermittent periods when water from the dam is released or
during overflows. Downstream, the catch was dominated by Barbus and catfish.

DISCUSSION
Historical information revealed that the exploitation of Barbus (B. amphigramma)
spawning migration up the River Malewa by fishermen using dipnets was found to be
short-lived. Fishing earlier commenced in 1983, with catches peaking at 62.9 tons per
year in 1986 before decreasing to 26.1 tons per year in 1987, and thereafter, only a
small number of fish caught (Hickley et al., 2008). Currently, fishing along the river
is limited to a few commercial fishers and enthusiasts seeking to pass their time away.
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CONCLUSION
From the study, it can be concluded that at the present time, the fish population of
River Malewa supports a limited fishery, mainly for subsistence. Barbus still
dominates in terms of the population of the fish species in river Malewa.

RECOMMENDATIONS TO GUIDE MANAGEMENT
1. The conservation of River Malewa and the catchment is of utmost importance
in order to stem the ecological damage and consequent adverse social and
economic harm.
2. To re-establish the fishery of the 80’s, sustainable development must be
addressed at the catchment scale if it is to be effective in providing social and
economic benefits from a riverine fishery.
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Appendix 2: Minutes for planning meeting for approved performance
contracting targets for Lake Naivasha
MINUTES OF THE PLANNING MEETING FOR APPROVED PERFOMANCE
CONTRACTING TARGETS FOR LAKE NAIVASHA HELD AT THE KMFRI – NAIVASHA
STATION COORDINATORS OFFICE ON 11/01/2018 AT 10:00 AM
Present
Priscilla Boera (Chair)
Edna Waithaka
Anthony Nzioka (Secretary)
George Morara
Alice Mutie
Patrick Loki
Beatrice Obegi

Station Coordinator KMFRI-Naivasaha
Research Scientist I
Research Scientist II
Research Scientist II
Research Scientist II
Research Scientist II
Assistant Research Scientist

Agenda
1. Opening of the meeting and ushering researchers into the New Year.
2. Brief by the Station Coordinator KMFRI-Naivasha Station
3. Overview of PC Targets for Naivasha under KMFRI
4. Planned activities.
5. A.O.B.
OPENING OF THE MEETING
The meeting was called to order by the station coordinator, Ms. Priscilla Boera at 10:00
am, who then invited Ms. Edna Waithaka to give a word of prayer. The Station
coordinator welcomed the researchers back into a new year.
BRIEF BY STATION COORDINATOR
The PC targets and objectives were introduced and highlighted and the importance of
setting up an effective plan to be able to meet the targets, ensuring that the communities
and stakeholders are involved in the activities.
OVERVIEW OF THE PC TARGETS
Each PC target was highlighted and activities to fulfill the target requirements were
discussed as follows:
· Stock Assessment for key commercial fisheries in Lake Naivasha
- Planning of Catch Assessment Survey for the last week of January 2018.
- Discussions on gillnet survey from the monthly experimental fishing
monitoring data to give us information on whether re-stocking,
demarcation and co-management is working or not.
- The use of CAS and gillnet selectivity to monitor the fish stocks of Lake
Naivasha.
- Demarcation effectiveness through monitoring of the fishery through
experimental fish activities that is routinely carried out.
· Environmental research of Lake Naivasha basin
- In terms of primary productivity of Gitare dam
- Biodiversity and pollution monitoring
- Status of tilapia pathogens
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·

Assessing the fishery potential of satellite lakes, rivers and dams (R. Malewa and
Kabugi/Gitare Dam).

PLANNED ACTIVITIES ON STATUS OF DEMARCATED FISH BREEDING GROUNDS
Planned activities were discussed and a way forward agreed upon by the researchers as
follows:
1. Visit all the beaches of Lake Naivasha including Oloiden and conduct a Catch
Assessment Survey (CAS).
2. Conduct a field survey to check on the demarcated areas since the last
demarcation was done.
3. Conduct experimental fishing activities and monitoring the demarcated and nondemarcated fish breeding grounds.
4. Sensitization of stakeholders on the importance of demarcation during the CAS
activities.
5. Gillnet experimental surveys on the demarcated and non-demarcated fish
breeding areas.
PLANNED ACTIVITIES CATCH ASSESSMENT SURVEY OF LAKE NAIVASHA
1. Visit all the beaches of Lake Naivasha including Oloiden and conduct a Catch
Assessment Survey (CAS).
2. Sensitization of stakeholders on the importance of the CAS activities.
PLANNED ACTIVITIES FOR ASSESSING THE FISHERY STATUS OF RIVER MALEWA
1. Conduct an onsite reconnaissance, site verification and mapping of River Malewa
system
PLANNED ACTIVITIES FOR ASSESSING THE STATUS TILAPIA PATHOGENS IN LAKE
NAIVASHA
1. Conduct experimental fishing activities to determine the pathogens in Tilapia
fish.
There being no other business, the meeting ended at 3:00 P.M.

Signed this day 11th January 2018

Priscilla Boera

Anthony Nzioka

Chair

Secretary
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Appendix 3: Internal memo requesting to undertake the PC target
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Appendix 4: Work Ticket
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Appendix 5: Policy brief
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Appendix 6: Further dissemination
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