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ABSTRACT.

alien Oreochromis niloticus and Heterotis niloticus
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& Teugels 2004; Stiassney et al

east of Abong-Mbang in the tropical rainforest of east-
central Cameroon, discharging an annual average of 
443 m3

very close to those of the Congo River Basin, and hence 

to the Nyong are the rivers M’foumou (entering from 
the North) and So’o (entering from the South), both 
contributing to the river in its middle reaches. The 

2

(Hugueny 1989). The climate is transitional equatorial 

mean pH of 6.2, hardness of <10 mg/l (as CaCO3) and
S/cm. Water 

is naturally clear and tea-coloured as a result of the 

tannin concentrations leaching from the large amount 

& de Merona 1988).

for the Nyong River little biological or ecological 
information, nor any sort of practical management 

primary forest to logging and conversion to agriculture 

manner that alters stream courses and increases runoff 
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Improper use of agricultural pesticides has become 

Insecticides can be highly destructive of the entire food 

In addition, a number of alien species have been 
introduced, accidentally (by escape from aquaculture 

into the Nyong. These robust and aggressive species 
(Oreochromis niloticus, Clarias gariepinus, Cyprinus carpio 
and Heterotis niloticus) are highly invasive and could 
represent a serious threat to indigenous biodiversity. 

identify potential threats to this and other tropical 

the diets of both indigenous and introduced species 

Cameroon.

The section of the river here designated as the middle 
Nyong (Fig. 3b) is that part that passes through 

Fig. 1. Map of the Nyong River basin in Cameroon.

Fig. 2. 
(discharge data from SAGE 2003).
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(Fig. 3a).

February 2001 and February 2006 at eight sites in the 

all species available on each sampling date and at each 

using Daget (1984), Vivien (1991), Mbega & Teugels 
(2003), Paugy et al et al. (2004), Ng 
(2004) and Stiassny et al

Royal Museum for Central Africa (MRAC) and/or the 
American Museum of Natural History (AMNH) for 

occurring only infrequently and/or predominantly 

To quantify the catch, a 13-month study (July 2004 – 

middle Nyong basin. Fishers in 

of rivers in the area, most 
importantly the Nyong, So’o, 
Fala, Bissi, Ossoe Koss, Soumou, 
Yenne, Nsono, N’tang Mebe 

Ossoe Bisseguê and Mimiteme. 
Of the 99 people reported by the 

agreed to participate in the creel 

village) volunteered as data 

trained in completion of a basic 
survey form that captured data 

by species. 
During each sampling 

gears employed and the 
general condition of the river. 

used to systematically collect 

to catch and environmental 
trends. In addition, measure-
ments of temperature and 

Temperature Monitor, and 

later measurement of electrical 

TPS 900C EC meter.
To quantify the natural diet of 

commercially important species, 

A

B
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Labeo lukulae) the upper 5 cm 

analysed according to the frequency of occurrence 

material, insects (both adult and larval forms), aquatic 
crustaceans (primarily Macrobrachium

containing one or more item from each food category 

indicator of dietary overlap among species.

The middle Nyong river is special in Cameroon for 

predominantly from Mali and Nigeria, the middle 

operated by the indigenous population; and, 2) much 
of the southern portion of the middle Nyong basin 

Table1.

Fig. 3. The upper Nyong River 

at Ayos in June (A), middle at 

Mbalmayo in March (B), and 

lower at Song Abwé in October 

(C). Photos: R E Brummett.

C
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Table 2.

the Royal Museum for Central Africa (RMAC), Tervuren, Belgium and/or the Muséum National de l’Histoire 

which did not appear in our samples are indicated with a question mark (?).
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Table 3.
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SPECIES DIVERSITY

In total, 15 families, 38 genera and 56 indigenous species 

Heterotis niloticus and Orochromis
niloticus) are currently important in the commercial 
catch. H. niloticus and O. niloticus are indigenous to the 

and/or escaped from aquaculture facilities in the 

Welcomme 1988).

species in the collections of the MRAC, the French 
Muséum National d’Histoire Naturelle (MNHN) and 
the Natural History Museum, London (BMNH). On 
the list of Nyong River species held at the MRAC 

comm., Jan. 2004). At the MNHN in Paris, there are an 

did not present a list of species, a large part of the 
difference in count is probably due to their inclusion 

representatives of several typically marine families, i.e. 
Carangidae, Clupeidae, Cynoglossidae, Haemulidae, 

Of the 83 species on the MRAC and MNHN lists, 

on the list (Alestes macrophthalmus, Bostrychus africanus, 
Brycinus longipinnis, Brycinus nurse, Chrysichthys 
auratus, Distichodus notospilus, Doumea ,
Mastacembelus cryptacanthus, Microsynodontis batesii, 
Nannocharax cf rubrolabiatus, Parailia occidentalis,
Paramormyrops curvifrons, Parananochromis 
Phractura longicauda, Schilbe intermedius, Synodontis 
marmoratus & Varicorhinus sandersi) bringing the total 

98 species.
Every effort, including visits to MNHN, MRAC 

errors and changes on the list. Four errors (Micralestes
humilis, Paramormyrops sphekodes, Parananochromis 
caudifasciatus and Parauchenoglanis guttatus

of the region others undoubtedly persist. Nevertheless, 

species caught in the 2001–2006 survey and those 
reported to be in the river by earlier observers. 

gear selectivity accounts for some of this discrepancy. 
Fishers tend to concentrate their effort on the main 
river and do not target very small species. Although a 

Fig. 4. 
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Malapterurus electricus and Mastacembelus niger might 

species are very similar in size and shape to the species 

those on the earlier lists. 

THE FISHERY

The main gears used in the middle Nyong basin are 

nets, introduced more recently, are the dominant gear 

Fishers can be differentiated as professional/

Heterotis niloticus

per unit of effort (CPUE) in the area sampled is thus 

measured in this study), compared to the Cameroonian 
average gross income of fcfa 585,000 reported by the 

Leaving out the large urban centers of Mbalmayo 
and Yaoundé, the population density in the middle 

2

Fig. 5.
villages in the middle Nyong River basin in 

Fig. 6. 

a tributary of the So’o in the 

central Nyong watershed. 

spawn pass over the dam 

which is submerged at 

high water. As water levels 

from the spawning grounds 

are trapped, while smaller 

individuals pass through. 

Inset shows a detail of the 

(Photo: R E Brummett.)
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2

can be considered representative, about 40,000 full-time 

2 or 25 

system similar to the Nyong, estimated from a frame 

survey conducted in October-December 2000 (Mdaihli 
et al. 2003).

et al. 1990). A 

Parachanna obscura (Fig.

Fig. 7. Seasonal variation in 

water clarity in the Nyong 

River basin. During the dry 

season (A), water is clear. 

of soil in the watershed 

due to logging, farming and 

associated road construction 

results in increased silt loads. 

(Photo: R E Brummett.)

A

B
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5).
Fishers reported that catches have 

remained more or less steady over 
recent years, in some cases actually 

generally report a gradual shift in 
emphasis from indigenous species 
to the introduced O. niloticus and
H. niloticus since their introduction 

MISSING SPECIES

although they reach commercial 
sizes and are found in the same 

species of Clarias, Chrysichthys, 
Labeo, Labeobarbus, Mormyrops, 
Parauchenoglanis, Sarotherodon,
Schilbe, Synodontis and Varicorhinus,

previously reported as important 

that Labeo annectens, Labeobarbus
batesii, Labeobarbus micronema and 
Synodontis rebeli
much more common in the past. 

species. Using every traditional 

Barbus guirali, Clariallabes longicauda 
and Paramormyrops curvifrons,

the list, but none of the other missing 

In recent years, substantial 

rural development in the Nyong 
Basin, could have affected species 

2005). Observation of the Nyong Ta
bl

e 
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River during sampling revealed periodic substantial 

sediment loads, as a result of human activities in the 

migrations: early in the rainy seasons of March-June 
(Brycinus, Chrysichthys, Labeo, Labeobarbus, Marcusenius)
and September-November (Brienomyrus, Petrocephalus).
According to Munro et al. (1990), Schilbe, Synodontis, 
Clarias, Distichodus and Alestes are other important 

thus be vulnerable to sedimentation during early life 

4.2 and 6.5 mg/L (measured at noon) and electrical 
S/cm. In sites affected 

average electrical conductivity of 48 S/cm.
The use of pesticides such as Lindane, Thiosulfan 

several centimetres into the mud and have long-lasting 

Heterotis niloticus
introduced by the Cameroonian Forestry Service to 

H. niloticus
captured in the vicinity of Ayos in the upper Nyong. 
Mengang (1984) estimated the H. niloticus catch landed 

that Oreochromis niloticus accidentally introduced 

catch in the upper Nyong basin. As their populations 
 O. 

niloticus and H. niloticus 
indigenous species (Lever 1996). In addition, after the 

Claris gariepinus, another 
introduced species. Kamdem-Toham & Teugels (1998, 
1999) and Mdaihli et al.
impact of introduced species, increased turbidity and 
the poisoning of streams have altered the ecological 
structure of the Cross and N’tem Rivers in Southern 

DIETARY CHARACTERISATION

Table 5.
Cameroon. Values for the introduced alien species Oreochromis niloticus Heterotis niloticus (17) are in 

Brycinus macrolepidotus Brycinus kingsleyae Hemichromis elongates Oreochromis
niloticus Clarias camerunensis Chrysichthys nigrodigitatus Anaspidoglanis macrostoma
Parauchenoglanis longiceps Labeo lukulae Raimas batesii Hepsetus odoe Brienomyrus
brachyistius Marcusenius moorii Mormyrus tapirus Parachanna obscura Petrocephalus
simus Heterotis niloticus Schilbe intermedius.
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(Delincé 1992). The main nutrient inputs to rainforest 
rivers such as the Nyong, are comprised mainly of 

Merona 1988). The nutritional value of these decaying 
plant materials derives primarily from the protozoa 

crustacean (primarily Macrobrachium spp) shredders 

pers. comm., February 2003).

Brycinus macrolepidotus, Brycinus 
kingsleyae, Chrysichthys nigrodigitatus, Anaspidoglanis 
macrostoma, Parauchenoglanis longiceps & Schilbe 
intermedius) eat mostly insects and/or aquatic crustacea. 

Clarias, camerunensis, Brienomyrus brachyistius, 
Marcusenius moorii, Mormyrus tapirus & Petrocephalus 
simus

(Hemichromis elongatus, Raimas batesii, Hepsetus odoe & 
Parachanna obscura
(Oreochromis niloticus, Labeo lukulae & Heterotis niloticus)
depend heavily on detritus and aquatic plants.

Dietary overlap (Table 5) among species 

average SI of at least the 0.6 considered as biologically 

items overall, and those species that depend heavily 

overlap.
The large degree of feeding niche overlap among 

use spatial and/or temporal partitioning to minimise 
competition both among species and age-classes 

Brummett 2000). Although detailed behavioural and 
ecological niche data are unavailable, the relatively high 
indigenous biodiversity of rainforest rivers (Teugels & 

1991) and the high level of dietary overlap, imply a 

ecosystem.

H. niloticus and O. niloticus
and indigenous species implies that these aliens are 

they compete. Without dietary data on the missing 

O. niloticus
and H. niloticus, but some effect cannot be ruled out. 

Indeed, the detritus/plant diet of the indigenous L.
lukulae
species and L. lukulae is one of the species reported 

Clarias, Chrysichthys, Labeo, Labeobarbus, Mormyrops, 
Parauchenoglanis, Sarotherodon, Schilbe, Synodontis and 
Varicorhinus have all been reported to rely heavily on 

of the diet (Matthes 1964; Seegers 1996). Cases of 
competition for food having negative impacts on 

et al
ecological impacts of H. niloticus introductions, cases of 

O.
niloticus resulting in declines in the former have been 

of H. niloticus

similar rainforest river ecosystem to the Nyong, are 

for certain that these changes have resulted in the 

Nevertheless, the inability of researchers to recapture 
many once-common species indicates that some 
negative changes have occurred. Similar ecological 

recent changes in the Nyong River basin have had a 

the British Department for International Development 
through their Development of Integrated Aquaculture 
Systems for Smallscale Farmers in the Forest Margins 

NRE9800 605/522/003. Special 

Paugy of the MNHN and to Melanie Stiassney of the 

and compiling the list of species.
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