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Abstract

Lake Victoria is known for its rich fi sh biodiversity having been home to over 500 fi sh species. However, over 200 species have become extinct and as a result, it is 
classifi ed as a world hotspot of species loss. Some of the examples of endemic species that disappeared from the lake and are endangered include the Haplochromines 
and the Barbus species. The Barbus species is currently not seen in the fi sh landings from Lake Victoria. It is deemed to have sought refuge in the riverine ecosystems, 
dams and the adjacent satellite lakes within the Lake Victoria Basin. This has resulted in several gaps emerging including its current status as its taxonomical identifi cation 
still remains a puzzle to many scientists. This paper, therefore, tries to unearth the foregoing by reviewing the already available literature with an emphasis on the LVB 
Kenyan part. The Labeobarbus altianalis is still named Barbus altianalis even in the most recent publications thus complicating further. In its distribution, the Barbus species 
does not occur in the lake currently but is a common candidate in the rivers, dams and satellite lakes within the basin. Some of the cited reasons for its disappearance: 
are predation by Lates niloticus, overfi shing, competition from exotic species, pollution and climate change. However, different studies try to pinpoint its presence in some 
rivers and this according to an observation made in this study is due to biased sampling, which excludes some rivers in the basin. It is concluded that the taxonomic 
identifi cation of Barbus species in LVB Kenya remains elusive and this has been blamed on skewed sampling with little regard to all ecosystems in the basin. The paper 
recommends that an elaborate simultaneous study be done in all the rivers within the LVB, Kenya to collect reliable data for use in Barbus species taxonomy and general 
biology. Further, county governments in the basin should develop sound policy frameworks on how to sustainably manage riverine fi sheries including the domestication 
of the species in aquaculture.
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Introduction 

Lake Victoria is currently regarded as a biodiversity hotspot 
having lost over 200 endemic fi sh species. The lake supported an 
extraordinary array of fi sh species including Haplochromines, 
Labeo victoriarus Boulenger, Brycinus species and Barbus species 
[1-3], among many others that were the main food for the 
riparian communities. Because of the enormous erosion of 
these fi shes in Lake Victoria, the lake and its entire basin 
became and up to date have seen the scientifi c community turn 
into a laboratory of biological, socio-economic and taxonomic 
studies worldwide. 

Several reasons have been associated with the extinction and 

threat of the endemic fi sh species in Lake Victoria. The increase 
in human population in the basin has been associated with 
the rapid increase in economic activities such as agriculture, 
industrialization, urbanization, irrigation and mining. All these 
forms of pressure have had an effect on water quality that ends 
up in the lake. As result eutrophication has been witnessed in 
Lake Victoria that to a larger extent has changed the ecology of 
the lake. Due to eutrophication, anoxic conditions have taken a 
higher toll thus affecting the native fi sh species.

One of the main factors for the disappearance of the native 
fi sh species of Lake Victoria is the introduction of exotic 
species. This happened in the years between 1950 and 1962 
when such species as Oreochromis niloticus (L.), O. leucostictus 
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(Trewavas), T. zillii (Gervais) and Lates niloticus (Linnaeus) were 
introduced Whereas such fi sh as L. niloticus is assumed to have 
predated on the endemic species, the rest of the alien species 
took advantage of the new environment and exploited the 
habitats at the expense of the native ones. It is reported that 
the introduction of exotic and/or alien species [4-9] leads to 
increased population, use of wrong gears and fi shing methods 
[10] and aggressive and effi cient use of new habitats thus 
destroying breeding and nursery grounds for the native fi sh 
species resulting into an ecological change of the environment 
[11,12]. It is against the foregoing backdrop that many of the 
native fi sh species are rare to fi nd in the lake with some being 
threatened with extinction [12-16]. Many of these fi sh have 
sought refuge in wetlands within the Lake Victoia basin (LVB). 
This is because the wetlands within the basin are not highly 
impacted in terms of water quality as the lake; they have thick 
emergent and sub-emergent macrophytes that act as barriers 
to L. niloticus [17].

It is in view of the above that this paper reviews the status 
of the Barbus species, one of the endemic fi sh species in the 
LVB (i.e. one of its species, the Barbus altianalis is listed in the 
IUCN Red List of Threatened Species [18] for the purposes of its 
sustainable exploitation, management and conservation. This 
fi sh has been of great interest among researchers and managers 
because its taxonomy has not been studied fully and to date, 
there is confusion in its identifi cation [19]. For example, the B. 
altianalis has recently been named Labeobarbus altianalis, which 

is the larger-bodied Barbus. The rest are small in body size. 
Although 14 Barbus species have been identifi ed and reported 
to exist in the LVB [20], identifying them by species may not be 
appropriate for this study. However, recent studies by Schmidt 
and co-workers [21] demonstrated that there is more diversity 
(new species) in the East Africa region compared to past data. 

This paper examines its current status in terms of 
distribution and taxonomy. Recommendations on its 
sustainable exploitation, management and conservation are 
provided. To dispel any form of confusion, therefore, this paper 
will use the term Barbus species instead of specifying the exact 
species. 

Study area

The Lake Victoria basin: The LVB, Kenya is part of the larger 
LVB (Figure 1) measuring 251 000 km2 with about 1135 m asl as 
the lowest surface and over 4000 m a.s.l. as the highest point 
occurring on Mt Elgon. Other riparian countries that make up 
the basin include Tanzania, Uganda, Rwanda, and Burundi. The 
entire lake basin combined with Lake Victoria has an economic 
value of about US$ 12.4 billion. The Lake Victoria basin in the 
Kenyan part is a multi-river basin comprising eight rivers of 
signifi cant size (Sio, Nzoia, Yala, Nyando, Sondu, Miriu, Migori 
and Mara Rivers). These rivers drain nearly half of Kenya’s 
runoff, carrying it westward into Lake Victoria. Their catchment 
comprises the area west of the Rift Valley, delineated by Mount 
Elgon in the North. The basin is the largest (i.e. constitutes 

Figure 1: Map of Lake Victoria and its catchment (EAC, 2007).
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42%) and therefore the single most important among the 
fi ve catchments draining into Lake Victoria hence a major 
contributor to the lifeline downstream countries of Sudan and 
Egypt via River Nile. The LVB, Kenya covers the entire Nyanza 
and Western Provinces and drains extensive sections of the 
eastern slopes of the Rift Valley, an area that extends from 
Cherangani Hills to the Mau Forest, including the Masai Mara 
Game Reserve in the Rift Valley Province.

The basin is important to the entire East African region 
because of its immense resources that include fi sheries, rich 
biodiversity, water, land, natural forests, wildlife, minerals, 
different means of transport and communication as well as 
tourism [22]. It, therefore, offers environmental, cultural, 
scientifi c, sociopolitical and economic investment potential. It 
is because of these features that the EAC [22] termed the LVB 
an “economic growth zone”. The many rivers that drain the 
LVB Kenya catchment discharge their waters into Lake Victoria 
supporting the largest freshwater fi shery in the world worth 
an average of 900,000 MT with an estimate of US$ 500 million 
annually [23]. 

The LVB, Kenya supports a rich wildlife sanctuary mainly 
in the Maasai Mara and Serengeti National Parks where an 
array of diverse animal species exists in high populations. This 
according to UNEP (2006) fetches a whopping US$ 12 million 
annually from tourism alone. Other valuable resources include 
Signi natural forests and such minerals as gold and diamond. 
Rainfall in this basin is plenty thus supporting enormous 
agricultural and hydroelectric power generation activities. The 
diverse network of rivers in the basin also provides reliable 
clean fresh water for drinking, domestic, irrigation, and 
industrial applications for the populations in the rural and 
urban setups. The basin regulates and infl uences the weather 
and climatic conditions of the region [24]. It enjoys an average 
rainfall ranging between 600 mm and 2800 mm annually. The 
month of February is considered to be the hottest and long 
rains begin from mid-March. 

The taxonomic status of the kenyan barbus fi sh species

The European ichthyographic region is regarded as the 
home of the genus Barbus (Cyprinidae). A small number of this 
species is said to inhabit parts of Northeast Africa. There are 
many African Barbus species lumped in this genus but which 
in strict terms are not related to Barbus taxonomically. Despite 
the existence of this gap, little has been done for an adequate 
nomenclature of the African forms. It is argued that many 
forms of the small barbs that range from 200 to 500 species 
are not yet fully known and they are lumped in “wide-ranging 
species complexes” [21,25,26]. Some recent efforts to classify 
this group of fi sh have failed. Works conducted by Yang and co-
workers [27], who argued that all Barbus species are Enteromius 
were refuted. One reason that complicates the taxonomy is its 
big size such that many of its species are still unknown and 
for those species that are already described, very few samples 
are available for further studies [21].  Because of the widening 
disparities in the taxonomy of the African barbs [21,25,28-
35,43]. This calls for elaborate studies of the Barbus species 
more so the small barbs. To avoid unnecessary ambiguity, the 

genus term Barbus will be used in this paper to describe the 
cyprinid fi sh species as described by [36] (Figure 2). 

The taxonomic status of the Barbus species in Kenya is 
currently unresolved which requires intensive studies and 
formal description to clarify the misidentifi cation that is 
witnessed in most cases. Because the main habitat of this 
fi sh is mainly riverine, more surveys are required to discover 
more about it in various hydrographic systems of Kenya. A few 
species are under description. Some of the Barbus genuses have 
been described in the East African region parts of Tanzania 
such as ‘Barbus’ usambarae Lönnberg, 1907. The same has not 
been reported in the Kenyan part, but chances are that it can be 
found there because of the similarities in physical features. The 
‘Barbus’ serengetiensis Farm, 2000, is a small species that has 
been reported in the affl uent rivers of Serengeti in Tanzania. 
This fi sh is also likely to occur in the Kenyan part of the Mara 
drainage because it is the one, which extends to the Tanzanian 
part. In addition to the above, ‘Barbus’ profundus Greenwood, 
[2] has been described in the deeper waters of Lake Victoria in 
Uganda and Tanzania. Although the same has not been studied 
in Kenya, chances are the species might also occur in Kenyan 
waters. 

Like the small ‘Barbus’, the taxonomy of the large ‘Barbus’ 
is not completely resolved either, despite a revision of the East 
and Central African forms [37]. A study on the Evolution of 
African barbs from the Lake Victoria drainage system, Kenya 
[38], confi rms that the taxonomy and evolutionary history 
of the African barbs are still unclear recommending a wider 
sampling of the taxa that ought to cover wider geographic 
locations. 

Barbus species distribution in lvb, Kenya

In a KMFRI unpublished data, the Barbus species are 
shown to occur in the lake and riverine ecosystems in LVB 
but are caught in very small numbers. Although they can be 
found more in rivers than in the lake still their numbers are 
worrying. As a result, for example, B. altianalis is listed in the 
IUCN Red List of Threatened Species [18]. This brings some bit 
of confusion because B. altianalis is what is currently referred to 
as Labeobarbus altianalis, which is not considered a threatened 
species by the IUCN. This fi sh species is only affected by such 
factors as human population growth, changes in agricultural 
practices in the basin and climatic change making their 
habitats unstable [39,40] and as a result, the population of this 
fi sh becomes diffi cult to account for [21]. 

When compared to other fi sh species caught in rivers, 
Barbus species are second in terms of biodiversity. According to 

Figure 2: B. altianalis collected in River Sondu-Miriu ITEK in 2012 [43].
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Outa [18], they are normally witnessed in the catch composition 
of rivers Migori and the Mara and not in other rivers and lake 
landings. However, other Barbus species (i.e Barbus jacksonii, 
Barbus cercops, Barbus nyanzae, Barbus neumayeri and L. altianalis) 
have been reported in River Nzoia (Jepleting, et al., unpublished 
data). Barbus species is rarely reported in river Sondu-Miriu. 
According to studies done by Ochumba and Manyala, [41], 
the most abundant Barbus species in River Sondu-Mirui was 
replaced with the other riverine fi shes such as Clarias gariepinus, 
Schilbe mystus, Synodontis afrofi scheri, Oreochromis variabilis, O. 
leucostictus, and Lattes niloticus. Any endangered fi sh may adapt 
certain strategies for survival. This has been observed in some 
studies conducted in the lower LVB, Kenyan rivers [41]. Recent 
studies indicate that Barbus altianalis, which formed a major 
component of riverine fi sheries, no longer migrates upstream 
to breed but comprises stationary populations concentrated at 
the mouths of the Nzoia, Sondu-Miriu, Yala and Nyando rivers 
in the Lake Victoria watershed [42].

Declines of species richness

In the last four decades one of the Barbus species, L. 
altianalis contributed 8,173 tons (the 1980s) and 152 tons (i.e. in 
the 1990s and early 2000) to the fi sh landings in Lake Victoria 
[18] (Table 1). The sharp decline in the lake is presumed to 
have been contributed by overfi shing, predation by the L. 
niloticus, competition by exotic species such as the O. niloticus, 
environmental pollution and climate change. Currently, this 
species is hard to come by going by the fi sh landing data. 
There could have been a further decrease in the numbers since 
the fi sh has seldom been observed in current catches. Recent 
studies in the basin reported the presence of this species in the 
mid-and lower reaches of Kenyan rivers fl owing into the lake 
[18]. This scenario continues to be the order of the day because 
from the current catches the fi sh is hardly observed [18].

Conservation

The loss of biodiversity of fi sh in Lake Victoria is due mainly 
to habitat degradation and loss, eutrophication, predation and 
competition from introduced non-native fi sh species (Nile 
perch and Nile tilapia) and, in some cases, the unsustainable 
use of the lake from overfi shing- ing or the use of improper 
fi shing gears. If not appropriately checked and managed, these 
factors will doubtless lead to a further decline in the numbers 
of fi sh species and ultimately even their extinction [18]. 

Conclusion and recommendations

The Barbus species is one of the endemic fi sh of Lake 
Victoria. It is classifi ed as endangered and occurs mainly in the 
riverine, dams and satellite lakes within the entire LVB. This 
fi sh is thought to have disappeared from the lake and can only 
be found in rivers, dams and satellite lakes. Of recent, there are 
no single Barbus species that is landed along all the landing 
beaches of Lake Victoria. In the Kenyan LVB, it is found in 
major rivers such as Sondu-Miriu, Migori/Kuja, Nzoia, dams 
and satellite lakes such as Kanyaboli, Sare, and Simbi. From 
this review, it is evident that studies on this fi sh have not been 
done conclusively. Very few rivers have been studied hence 
providing sketchy data to reasonably conclude its current 
status. Consequently, because of piecemeal research on this 
fi sh, its taxonomy, biology and general status are still at large. 
For example, the L. altianalis is still confused to be B. altianalis 
[18].

This study recommends enforcement in the protection of 
the riparian areas to minimize anthropogenic activities that 
may cause pollution to rivers, and destroy riparian vegetation 
and the overlying macrophytes that are essential in providing 
refuge to this fi sh. The enforcement of the EMCA Act on 
riparian protection therefore cannot be overemphasized here. 
River impoundment/dam construction should be discouraged 
at all costs. This is because these fi sh species breed upstream 
and should there be dams along the rivers then chances are 
that spawning will be hindered. 

It is also recommended that an elaborate study be done in 
all the rivers within the LVB, Kenya simultaneously in order 
to collect reliable data that will be used to study Barbus species 
taxonomy and its general biology. This will avoid biased 
sampling of given rivers within the basin while ignoring 
others hence reporting on data that is not exhaustive thus 
resulting in misleading information about this fi sh. Now that 
the management of all fi sheries activities is a devolved unit, 
county governments in the basin are encouraged to come up 
with sound policy frameworks on how to sustainably manage 
riverine fi sheries. Such a management strategy is lacking and 
if at all it is there, then it is silent. This study also recommends 
the domestication of the Barbus species in order to conserve it.
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