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Background
Aquaculture has been largely underdeveloped in Kenya for several decades as a result of her
overdependence on capture‐based fisheries. This has resulted in reducing fisheries production
in the country. As a result, the government in her pursuit to increase fish production, create
employment and improve local economy embarked on a drive for aquaculture development in
many parts of the country including coastal Kenya. Many farmers have taken advantage of this
development and have resorted to fish farming either for personal use or to raise and sell fish.
Fish ponds and shallow dams have been constructed in villages and stocked with fish. This has
increased habitats and food availability for certain birds.
Fish farming can contribute to both food security and local economic empowerment. However,
it is also important to promote conservation of birds at farm level and in the wider
environment. Aquaculture facilities especially open ponds that hold fish attract fish eating birds
including waders and piscivorous species. Trees in areas surrounding aquaculture facilities may
also provide habitats and nesting areas for terrestrial birds. Piscivorous birds, for example,
catch the fish they pursue while the ones they miss may escape unhurt or are wounded and
may die. Hence, fish eating birds come into conflict with pond and shallow dam owners when
the birds focus on this convenient source of food.
Waterbirds can cause significant impacts to aquaculture and cause serious damage to fisheries
and fish stocks, hence the widespread conflict between the birds and fish farmers. The
Waterbird Society website (http://www.waterbirds.org/conservation) mentions conflicts with
aquaculture as one of the key human‐induced threats facing waterbirds globally. In Kenya, for
example, many fish farmers are likely to resort to massive ‘shooting to kill’ the presumed
‘nuisance’ fish predatory birds hence contributing to significant mortalities of birds that could
cause a serious conservation issue.
Controlling fish predation especially from fish eating birds has not been overcome in Kenya, and
coastal Kenya has not been spared. No research has been conducted to document birds that
are a nuisance to fish farmers and assess their ecological dynamics in fish farms. There has also
been no study to assess the possible impact of aquaculture development on fish predatory
birds. This study conducted a brief survey to collect baseline information on birds that prey on
fish in order to help develop appropriate methods for their control in fish farms in future. This
report also proposes possible methods of controlling such birds in village fish farms.

Project Objectives
The overall aim of this project was to conduct baseline survey on aspects of waterbirds‐
aquaculture conflict that arise from fish predation by birds in order to guide future
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development of sustainable birds control methods in local fish farms. The specific objectives of
this project were to:
1. Document birds that are frequent visitors and/or a threat to fish farms;
2. Investigate when certain birds appear in plenty;
3. Investigate the traditional bird control methods currently used by fish farmers and
4. Propose ways of controlling birds in fish farms to minimize waterbirds‐aquaculture
conflict.

Methodology
Description of study area
The study was conducted in Lamu County, coastal Kenya. The county consists of two
administrative districts in the east and west. This study concentrated on the mainland Lamu
West District covering Mpeketoni Division where many fish ponds have been constructed and
are at different stages of stocking. Fig. 1 shows the location of Mpeketoni (mainland) in the
Lamu County map.

Fig. 1: Google Map of Lamu County showing general location of Mpeketoni (mainland) Division. The map
was obtained from http://www.savelamu.org/about‐lamu
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The area experiences bimodal rainfall pattern where the long rains come between March and
early June decreasing from August; while short rains occur between October and November but
rapidly decreases from December to February. Mean total annual rainfall ranges from 850 ‐
1000mmelative humidity is comparatively high all the year round, reaching its peak during the
wet months of April to July. The mean minimum and maximum temperature are 220 and 300
respectively with potential evaporation ranging between 2200 and 2400mm/year.
Reconnaissance survey
We conducted a one‐week preliminary visit to the study area to arrange study logistics and
familiarize the local administration and fish farmers of the impending project. Study fish farms
were selected during this visit and research team members were made familiar with the project
activities.
Focus Group Discussion
We conducted focus group discussions with local fish farmers in order to collect their views on
their conflicts with birds. We chose this method as opposed to questionnaire administration
because we wanted to learn more and understand the underlying issues in this subject through
an open and semi‐structured discussion process and by following a set of questions. Views of
farmers were sought on general aspects of fish predation by birds, the number of village fish
farms, farmer organization into clusters, etc. Specific information collected through the focus
group discussion process included information on fish species, numbers and dates stocked fish
ponds, frequent waterbird species visitors, probable time of predation during day/night,
current waterbirds control methods used by local farmers, incidences of waterbirds hunting for
food, local socio‐economic issues in fish farming, levels of knowledge on environmental
conservation and general opinion on the way forward.
Opportunistic observations
Opportunistic observations were made targeting waterbird species. Using bird guides
(Zimmerman et al. 1999) and pairs of binoculars, birds were recorded in or near fish ponds
during random visits in the evenings/mornings.

Results and Discussion
Most farmers interviewed mentioned Tilapia as the only species stocked in their fish ponds.
Others were not aware of the species names but could describe the stocked species as Tilapia.
When asked whether they knew other fish species locally they mentioned Clarias sp. locally
known as ‘Tonzi’ and Protopterus sp. locally known as ‘Kamongo’. However most of the
interviewees said they would like to culture Clarias that can grow big and has a lot of flesh as
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compared to Tilapia. Clarias is popular among local people because it is very tolerant to
unfavorable environmental conditions and is a local delicacy to most local communities who
have been dependent of fish for ages.
Most farmers were not aware of the stocking rate of their ponds. The fish farming enterprise is
a project implemented by the government. Fish farmers were said to be provided with at least
1000 fingerlings for stocking in each fish pond. However, fish farmers could not ascertain the
numbers because they do not have an opportunity to physically count the supplied fingerlings.
This could be true because there is no fish hatchery in the entire Lamu (at least at the time of
data collection for this project) hence fingerlings are transported from distant areas and
conducting physical count of fingerlings could stress the fish and lead to their mortality at the
farm level.

Local Fisheries Officer (standing) conducting a focus group discussion with fish farmers in Mpeketoni
(Photo: M. Ogoma)
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Many farmers were not aware of the roles played by birds locally. Some of them mentioned
that birds ‘clean’ the environment by feeding on insects and reptiles e.g. small snakes. When
asked about whether they would like to continue seeing birds in their farms those who
accepted said birds are ‘beautiful’. However, farmers who have seen fish eating birds around
their fish ponds view them as a nuisance that feed on fish hence they are not of any
significance. This is an indication of lack of environmental awareness on the importance and
role of biodiversity including birds among fish farmers.

Example of a poorly maintained pond with unkept vegetation that attracts fish predators (Photo: M.
Ogoma)

Farmers were not able to identify the fish eating birds to species level because to them most
members of the same family resemble each other and have a single common name locally.
Hence, for this study we categorized nuisance birds in their family groups. Among the bird
groups mentioned by most farmers were: Egrets, Herons, Storks, Cormorants, Ibises and
Kingfishers. However, there is need to help the farmers identify the nuisance bird species to
species level to avoid condemning the members of the whole group while others may not be a
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threat to aquaculture. According to the farmers interviewed, many fish eating bird groups visit
in the early morning around 06‐08hrs and in evening mainly around 1630‐18hrs while few
species occasionally visit in mid‐day. Cormorants were reported to actively visit the fish ponds
at any time of the day by some farmers. This was observed mainly in fish ponds that have tall
vegetation especially tree around them. A few farmers also reported night foraging herons in
darkness and they were able to identify the birds using spotlight. It is likely that some
waterbirds are visiting the fish ponds in the early morning and late evenings to get food for
their body metabolic activities because this is the time when birds are generally most active in
feeding. Bird activities reduce during the other times of the day but some tend to be active
even during midday especially the Cormorants. Fish ponds are also likely to attract nocturnal
species like the Herons, but most probably populations of Black‐crowned Night Heron that was
identified by some farmers feeding at night in fish ponds.
Bird control methods used locally

A boy demonstrating how to use a catapult to control bird predators in their fish pond in Mpeketoni ,
(Photo: M. Ogoma)
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Various farmers used different methods to control bird predation in their ponds. Many farmers
shot the birds and killed them to scare the rest especially the Cormorants who are generally
viewed as the most stubborn species locally. One farmer reiterated ‘I directed my boys to use
catapults and they killed at least two Cormorants daily for three consecutive days. This scared
the rest of the Cormorants from my farm and reduced their rate of visits’. Some farmers just
scared the nuisance birds using stones. But the farmers said this may not be effective because it
needs a farmer to stay near the pond for several hours daily waiting to scare the visiting birds.
Some farmers trapped the birds using locally assembled traps while a few farmers have started
using scarecrows, a passive method of bird control. This may not be very effective since some
birds seem to be ‘intelligent’ and may feed on the ponds if there is no active scaring. Asked if
they have been trained on bird control methods, farmers said they have been advised to use
nets by the officers at Fisheries Department, however, most farmers said they cannot afford to
buy the nets because they are expensive. Killed birds are a local delicacy for many farmers
especially the cormorants. For families that do not feed on wild birds they give out the birds for
free to those who can eat them.

Example of a local trap used by a fish farmer to trap fish eating birds (Photo: M. Ogoma)
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Selected frequent bird visitors

Village boys identifying the presumed ‘nuisance’ and frequent visitor birds in their fish ponds from
Zimmerman et al. (1996) during the survey (Photo: M. Ogoma)

Great White Egret (Ardea alba): A dozen individuals of this species were reported foraging
near five fish ponds. Great White Egret feeds in shallow waters with fish being its main prey. It
also feeds on frogs, insects, etc. It has a sharp long bill that spears its prey while it stands still in
shallow waters. Great White Egret is regionally Vulnerable according to the East Africa regional
Red Data criteria. Besides, it is one of the species to which the Agreement on the Conservation
of African‐Eurasian Migratory Waterbirds (AEWA) applies. This calls for the conservation of the
species at regional and international levels. Human‐related conflict with special relation to this
species at farm level may impact negatively on this species if bird predation conflicts at fish‐
farm level are not controlled.
Little Egret (Egretta garzetta): More than twenty pairs of Little Egrets were counted in a
dozen out of the total fish ponds investigated. They were mainly counted foraging in pairs and
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wading in the fish ponds. This species feeds on fish, insects, amphibians among others. They
reportedly shuffle their feet to disturb fish or they may stand still and wait to ambush fish in
water. Most farmers we interviewed reported to have seen this species in their fish ponds.
Many farmers were unable to differentiate this species from the Great White Egret hence we
asked farmers to mention their relative sizes that we finally used to differentiate the two. Most
of the ponds we visited were half full of water since we conducted our fieldwork during the dry
months of July/August. This could have contributed to the high numbers of Cattle Egrets
recorded since they tend to forage on shallow waters, hence the half filled ponds offered them
shallow habitats for foraging.

A pair of Egrets foraging in an open water fish pond in a village in Mpeketoni (photo: M. Ogoma)

Reed Cormorant (Phalacrocorax africanus): This species dives in pursuit of fish and other prey
including frogs and aquatic invertebrates. At least twenty farmers reported to have seen it in
their fish ponds diving and taking fish. Reed Cormorant is the biggest culprit bird predator of
fish at least according to many fish farmers. It is also the major target for trapping or ‘shooting
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to kill’ by many farmers locally. Fish farmers indicated that it is usually spotted in their fish
farms most times of the day. The diving nature of this species makes it one of the most
dangerous predators of fish in ponds. Reed Cormorant is considered to be common and
widespread; however, the rate of its human conflict and its target as a shoot to kill species may
affect its local population in many fish farming localities if the situation is not controlled.
Potential bird control methods
Total exclusion is the only way to totally eliminate all birds in aquaculture farms but it may not
be practical owing to cost implications and actual size of individual fish ponds. The type of birds
control method in fish farms is dependent on type and number of target bird species, type and
size of aquaculture facility involved, severity of bird predation, time and cost involved.
Examples of bird predation control methods include:
(1) Barriers: complete enclosures which totally exclude predators and partially cultured systems
that interfere with feeding behavior of predators. All barriers ought to be visible to the birds to
minimize accidental injury or entrapment. Examples of partial enclosures include (i) overhead
lines and wires that are most effective against flying predator birds rather than against wading
birds (ii) perimeter fencing and wires that may provide some protection against wading birds
but the birds may learn to avoid these obstacles with time.
(2) Frightening techniques scare birds by use of sight and/or sound hence discouraging them to
remain at a site by making them believe that the site is dangerous for them. These techniques
are applicable for solving short duration problems hence they may be of limited usefulness in
aquaculture facilities. Specific ways to use include noise‐making devices, visual scare devices for
scaring night feeding birds e.g. light, scarecrows/effigies/predator models, vehicles parked at
strategic locations and mirrors/reflectors/streamers.
(3) Other methods may include patrols/visitations and use of dogs.

Conclusion and Recommendations
Birds are difficult to completely eliminate from open water aquaculture sites with high
concentrations of fish yet they can cause significant losses to fish farmers. A combination of
various bird control techniques especially using bird scaring techniques and the use of ropes or
wires and nets should be further investigated as a probable method of bird control in village
fish farms. According to www.naturalengland.org.uk, nets and wires are durable and hence can
deter the fish eating birds from accessing a particular site and, owing to their durability, can
provide a reliable long‐term option for removing or reducing the risk of predation at that site. If
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net enclosures are used they can completely enclose a site and deter birds from using the
aquaculture facility/fish pond. However, the main challenge in this method is whether fish
farmers may afford its applicability in terms of cost. We recommend creation of awareness
among fish farmers on the importance or role of birds and other biodiversity through
environmental education. This should be conducted by offering practical pond‐based trainings
to fish farmers. Studies on the impact of bird kills on local populations of common fish‐eating
birds in fish farms should be conducted especially targeting village‐based fish farms. We believe
that our study will be applicable as a baseline through which future studies on
birds/aquaculture conflict will be investigated in order to come up with cost‐effective methods
of bird control that incorporates both fish production and biodiversity conservation locally.
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