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Abstract

The study of food habits of fishes and Food Trophic Organizations was undertaken on the S6 River in
Benin. Fish were sampled monthly over an annual period from October 2015 to November 2016. In total,
the stomach contents of 991 fish specimens belonging to 14 species were analyzed in the laboratory. This
analysis shows that 9 preys were generally consumed by the fish of Sé river, namely: fish fry, insect
larvae, aquatic insects, molluscs, shrimps, plant debris, detritus, phytoplankton and zooplankton. Three
main consumer groups have been defined, namely piscivores, benthivores and detritivores. The upper
reaches of the river showed a complexity of the trophic relationships dominated by the zoophagous
spécies (piscivores, benthivores) which represent 83% of the abundance weigth of ichthyofauna; while
the lower and middle courses of the river subjected to anthropogenic pressures were dominated by a high
proportion of the detritivores which represent 42.7% of the abundance in weigth of ichthyofauna.

Keywords: Fish, detritivores, trophic relationships, anthropogenic pressures, proportion

1. Introduction

In Africa, rivers are of vital importance in food security, job creation, trade, navigation and
culture. Moreover, these ecosystems play an essential role in the conservation of biodiversity
41, Living organisms that inhabit rivers are like sentinels and early warn of the risks of
environmental degradation 1. Among these organisms, the fish fauna they contain is a good
indicator of the quality and health of the environment [34.5.6.7.8],

The study on fish feed ecology provides an overall understanding of the dynamics of aquatic
ecosystems [°1. It provides indications on the presence, abundance and availability of prey but
also on the trophic potential of the environment 1%, In addition, food search strategies, changes
in the diet of a fish species from the environment to another and / or from one season to
another provide information on strategies of fish adaptation to constraints environment 24,
Studies on the trophic ecology of fishes on the S6 River remain fragmentary; the existing
information is that of 2 on Heterotis niloticus. This river is under threat from several entropic
pressures: destruction of habitats by déforetation and for fishing activities, many branches are
used to make the acadjas that abound the river 27,

The objective of this work was to identify the major trophic groups of the S6 River fishes
based on the study of their dietary habits and to use them in the interpretation of the structure
of the fish populations of this river.

2. Material and Methods

2.1 Study area

The river S6 (6° 34.97 N; 2° 23.75 E), 84.5 km long, is a river in southern Benin that
originates in Hlan Lake. It crosses the town of Adjohoun in the department of Ouémé and that
of S6-Ava in the department of the Atlantic where it flows down into Lake Nokoué the largest
estuarine system of Benin. This region is located in the sub equatorial zone characterized by
two raining seasons (March to July and September to October) and two dry seasons
(November to March and August to September). The highest flows observed during the floods
are due to rainfall in the north of the country where the river S6 communicates with the river
Ouémé, the largest river in Benin.
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2.2 Choice of stations

From upstream to downstream, the S& River is subdivided
into Upper (CS), Middle (CM) and Lower (CI) course, seven
sampling stations are retained along the river, namely:

Upper course (CS) : Rhlampa, Kinto Oudjra,
Middle course (CM): Ahomey-Lopko, Ahomey-Glon
Lower course (ClI) : Dogodo, Sindomey, Véky

Table 1: Sampling sites of the S6 River.

Different sectors Sites Names Geographic coordinates
LOWer Course ST1 .Véky N07°16°98.4”’, E004°35°82.2”
ST2 Sindomey N07°15°84.3”’, E004°32°50.0”
ST3 Dogodo NO07° 18°40.2°°, E004°33°56.3”
Average course ST4 Ahomey-Gblon N07°22°65.2”” ; E004°34°02.2”’
ST5 Ahomey-Lokpo N07°27°28.3”* ; E004°33°17.7”
ST6 Kinto Oudjra N07°33°84.3”* ; E004°35°81.2”’

Upper course

ST7 Rhlampa

N07°48°45.4”° ; E004°37°47.9”

LE BASSIN DE LA RIVIERE
SO DANS LE BENIN

LEGENDE

Source: Fond topographique IGN, 1992 Reproduction: HAZOUME . Rodrigue, mars 2017

Fig 1: Map of the SO river basin showing the sampling stations.

2.3 Sampling methods for ichthyofauna

In order to ensure the representativeness of each sample,
catches of fish were made by fishermen (artisanal fisheries)
and by experimental fishing. For the experimental fishing, a
battery of nine (9) monofilament threads of 8, 10, 12, 15, 20,
25, 30, 35, 40 and 45 mm sides were used. Each gill net was
30 m long and 1.5 m high (fall). This diversity of meshes of
the nets allows to take into account all the sizes of fish. The
nets were set for night fishing at 5pm and visited the next day
at 07h and for the fishing of the day; they were laid at 07h30
and raised at 15h. As regards artisanal fisheries, fishermen use
a variety of fishing gear, namely: gill nets, traps, hawk nets,
palanges, seines and acadjas. Sampling was carried out at
each station where all species of fish were identified in the
catches of the fishers by category of fishing gear used and the
operation of the acadjas. The fishes were identified using the
identification keys [ 141,

2.4 Stomach sampling and stomach contents analysis

2.4.1 Stomach sampling

Fish from both experimental and artisanal fisheries are
dissected using a pair of scissors vertically from the anus to

the lower jaw to remove the stomach. The fresh stomachs are
removed, weighed using a 0.01 g precision electronic scale
and stored in 60 ml vials containing 4% formalin for
laboratory analysis.

2.4.2 Analysis of stomach contents in the laboratory

In the laboratory, the stomach pocket of each specimen is
opened and its contents emptied into a petri dish. In the
laboratory, the stomach pocket of each specimen is opened
and its contents emptied into a petri dish. The stomach
contents are firstly observed with a binocular lens at
magnification (x 100) in order to identify its precise nature
and also possibly to proceed to the tri-enumeration of large
prey. These prey are then spun on filter paper and weighed by
category. In a second step, the stomach contents are diluted in
10 ml of 90% alcohol, a 1 ml syringe is used to take 1 ml
(repeat up to 10 times) of the diluted solution and spread on a
counting slide and then observed at microscope at
magnification (x100).

The operation were repeated up to 10 times, i.e. ten (10) sets
of observations; it allowed identification and enumeration of
microscopic prey such as plankton.

2.4.3 ldentification and estimation of planktonic
biomasses
The identification of plankton species (phyto and

zooplankton) and the estimation of their corresponding
biomass were made on the basis of determination keys and
various documents [50, 51, 52, 53, 54, 55, 56, 57, 58, 59]_

2.4.4 Parameters on trophic ecology

After the stomach contents were analyzed, the number of
individuals (ni) and the weight (pi) of each prey category in
each stomach and the frequency (Ni) within the sample were
recorded. These baseline data were used to calculate dietary
indices to characterize diets (%1,

There is a wide range of indices commonly used to describe
the diet based on stomach contents [6 15 17, 18 191 These
indices can be subdivided into two broad categories: simple
indices and mixed indices. Mixed indices can be distinguished
by mathematical formulas incorporating two or more simple
indices and those resulting in graphic representations.

From these indices, Zander's Main Food Item (MFI) was
chosen to propose a simple and linear classification of prey (11,

Simple Food Indices

Occurrence index (F)

It consists of counting the number of stomachs containing a
category of prey i (Ni) and expressing it as a percentage of the
total number (Nt) of stomachs containing at least one prey 16,
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Ni o« 100
J".'-f

Fi=

Numerical abundance index (N)

The total number of individuals in food category i (prey) in all
stomachs (ni) is noted and expressed as a percentage of the
total number of individuals (nt) of all prey categories [16],

. nix100
Ni =

nt

Abundance index (P)

An essential element in the understanding of trophic
structures, the abundance index is the percentage composition
of the weight of the diet. It is determined by the relation or pi
is the mass of a prey i and pt the total mass of the prey [16:10],

Pi== % 100
Pt

2.4.5 Mixed Food Indices: Main Food Item (MFI)

The Main Food Item (MFI) of % shows the relationship
where Pi, Ni and Fi represent respectively the abundance
index, the numerical abundance index and the frequency of
occurrence of the prey I, MFii denotes the values of the
Zander index °1, The latter propose to express the results of
the MFI as a percentage of the sum of the values of the MFli.
For a species with n prey in its regime, the index percentage
of the prey i (MFIli %) is calculated according to the formula:

MFIi

— .
MFIli =/ Pi(Ni + Fi)/2 IL, MFIi

MFI;i = X 100

After this transformation, the values of the MFI1% are, in a
first step, ordered in descending order. Then, starting from the
prey of rank 1, the indices of each of the preys are added in
order to obtain 50% or more of the total index, these preys are
called main. Secondary prey are those whose sum of the
MFI% values added to that of the main prey reaches at least
75%. All other preys on the list represent accidental prey.
Trophic groups of the main fish species of the S6 River

The general trophic guilds that make up the river are
identified from fish species with similar diets. To do this, it
was carried out from the analysis of the overall diet of all fish
studied a hierarchical analysis and obtain a dendrogram.

3. Results

3.1 Diet of the main fish species of the Sb River

In total, the stomach contents of 991 specimens distributed in
14 species were analyzed (Table 2). These fish are most
dominant in catches and represent 90% of the abundance of
fish caught by experimental fishing in the S& River. In the S6
River, 09 food sources were distinguished: plant debris,
detritus, phytoplankton, zooplankton, insect larvae, insects,
molluscs, fish fry, and shrimp. Table 3 presents the qualitative
and quantitative composition of the stomach contents of 14
species of fish in the S6 River. For each species, percent
occurrence, weight percentage, numerical percentage and
Main Feed Index were calculated for each type of feed.
Insects (MFI = 56%) and insect larvae (MFI = 28.6%) are the
preferred prey of Synodontys Shall; the vegetable debris
constitute these secondary prey. Insects (MFI = 44.58%) and
fish fry (14.72%) are the preferred prey of Clarias gariepinus;
plant debris (MFI = 13.18%) and insect larvae (MFI =
12.42%) are secondary prey, whereas molluscs, shrimps and
detritus are accidental prey. Fish fry (MFI = 44.57%, MFI =
38.16%) and shrimp (MFI = 38.55%, MFI = 26.41%) are the
preferred prey of the species Parachanna obscura and
Hemichromis fasciatus respectively insect larvae (MFI =
13.9%, MFI = 11.47%) plant debris (MFI = 3.05%, MFI =
19.43) are the secondary prey of these two species
respectively. Fish fry are the main prey of Hepsetus odoe
(MFI = 75.91%) and Eleotris vittata (MFI = 55.77%);
whereas insect larvae are the secondary prey of H. odoe (MFI
= 19.84%). Bryenomirus niger preferentially consume insect
larvae (MFI = 54.78%) and secondarily plant debris (MFI =
28.46%) and detritus (MFI = 16.79%). Chrysichthys auratus
preferentially consume insect larvae (MFI = 33.4%) and
insects (MFI = 18%), while zooplankton and detritus are its
secondary prey. Tilapia guineensis and Pellonula leoneensis
are mainly plant debris (MFI = 37.32% and MFI = 41.43%
respectively) and phytoplankton (MFI = 21.54% and MFI =
23.86% respectively); zooplankton and insects constitute their
secondary prey. Species Sarotherodon melanotheron and
Tilapia marie consume mainly detritus (MFI = 44.32% and
MFI = 47.83% respectively) and secondarily plant debris and
phytoplankton. The species Heterotis niloticus preferentially
consumes molluscs (MFI = 38.89%) and insect larvae (MFI =
22.27%); plant debris, detritus and insects constitute these
secondary prey. The species Protopterus annectens has as its
preferred food the molluscs (MFI = 40,36%) and the detritus
(29,38%); the vegetable debris constitute these secondary

prey.

Table 2: Average numbers and lengths of individuals studied for each species of fish under consideration.

Species Number | size range (Cm) average length (Cm) Coefficient of variation (CV)
S. melanotheron 321 5.5-26 10.16 0.22
T. guineensis 419 3.2-25.6 10.3 0.25
C. gariepinus 27 18.3-27.5 22.6 0.13
E. vittata 37 12.6-19.6 16.88 0.16
P. obscura 31 17.6-30.9 255 0.19
S. shall 12 17.8-24.3 18.64 0.11
B. niger 06 11.5-134 13.1 0.09
C. auratus 25 21.2-36 24.92 0.23
H. fasciatus 27 10.3-12.1 11.72 0.11
P. annectens 11 36-45.2 41.7 0.14
T. marie 08 8-16.2 12.8 0.08
H. niloticus 32 21.9-36.2 28.3 0.16
H. odoe 22 17.6-30.1 22.9 0.13
P. leonensis 13 7.2-11,4 10.3 0.12
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Table 3: Food composition of 14 species of fish from the S6 River.

Species Item %F %P %N MFI
S. shall Insects 51 74.2 33.6 56,0 Preferencial
(Sshal) Insect larvae 72 12.6 58.2 28,6 Secondary
Plant debris 35 13.2 8.2 16,9 Accidental
P. obscura fish fry 56.30 51.20 21.30 44,57 Preferencial
(Pobsc) shrimp 54.20 40.60 19.00 38.55 Preferencial
Insect larvae 10.00 7.40 42.20 13.90 Secondary
Plant debris 5.80 0.80 17.50 3.05 Accidental
H. odoe fish fry 90 90.4 37,5 75.91 Preferencial
(Hodoe) Insect larvae 375 9 50 19.84 Accidental
Plant debris 375 0.6 12.5 3.87 Accidental
E. vittata fish fry 65.1 65.4 30 55.77 Preferencial
(Evitt) Insects 224 124 55 21.91 Secondary
shrimp 30 22.2 15 22.35 Accidental
B. niger Insect larvae 77.6 38.7 775 54.78 Preferencial
(Bnige) Plant debris 28.7 40.1 11.7 28.46 Secondary
Detritus 15.8 21.2 10.8 16.79 Accidental
C. auratus Insect larvae 54.2 33.6 12.0 334 Preferencial
(Caura) Insects 26.6 20.2 5.5 18.0 Preferencial
zooplankton 125 11.0 215 13.7 Secondary
Detritus 12.0 15.4 9.0 12.5 Secondary
phytoplankton 25.6 3.6 45.0 11.3 Accidental
Plant debris 8.0 16.2 7.0 11.0 Accidental
T. guineensis Plant debris 50.8 44 12.5 37.32 Preferencial
(Tguin) phytoplankton 69.2 8.5 40 2154 Preferencial
Insects 19.8 17.5 12,5 16.81 Secondary
Detritus 13.25 17.5 10 14.26 Secondary
zooplankton 10 7 20 10.25 Accidental
fish fry 3 5 5 4.47 Accidental
S. melanotheron Detritus 54.3 56.6 12 43.32 Preferencial
(Smela) Plant debris 27.8 18.9 115 19.27 Preferencial
phytoplankton 475 4 46.5 13.71 Secondary
zooplankton 271.75 8.05 26 1471 Accidental
fish fry 35 8.15 15 451 Accidental
Insectes 12.6 4.3 25 5.70 Accidental
H. fasciatus fish fry 58.8 324 31.1 38.16 Preferencial
(Hfasc) shrimp 28.5 25.8 25.6 26.41 Preferencial
Plant debris 16.5 30 9.2 19.63 Secondary
Insect larvae 9 7.2 27.6 11.47 Accidental
Detritus 4 4.6 6.5 4.914 Accidental
C. gariepinus Insects 52.5 41.8 42.6 44.58 Preferencial
(cgari) fish fry 12.6 16 145 14.72 Preferencial
Plant debris 16.4 13.6 9.14 13.18 Secondary
Insect larvae 10 9.8 215 12.42 Secondary
Mollusc 15 6.3 4.1 7.76 Accidental
shrimp 14.6 8.7 8.1 9.94 Accidental
Detritus 0.05 3.8 0.06 0.46 Accidental
H. niloticus Mollusc 52.5 31.8 42.6 38.89 Preferencial
(Hnilo) Insect larvae 25.6 18.2 30.4 2257 Preferencial
Plant debris 14.5 22.6 4.1 14.50 Secondary
Detritus 8.6 17.2 10.5 12.82 Accidental
Insects 125 10.2 124 11.27 Accidental
P. annectens Mollusc 58.5 26 66.8 40.36 Preferencial
(Panne) Detritus 38.6 394 5.146 29.38 Preferencial
Plant debris 28.4 18.1 5.38 17.48 Secondary
fish fry 8.8 11.2 16.7 11.95 Accidental
Insects 18.6 5.3 5.28 7.95 Accidental
T. marie Detritus 67.5 60.6 8.2 47.83 Preferencial
(Tmari) phytoplankton 75 9.4 49.8 24.24 Preferencial
Plant debris 38.6 23.8 2.6 21.98 Secondary
zooplankton 24.8 6.2 354 13.62 Accidental
P. leonensis Plant debris 58.6 52.1 10 4141 Preferencial
(Pleon) phytoplankton 58.6 12.3 55 23.86 Preferencial
Insects 22.4 28.6 5 20.27 Secondary
zooplankton 32.8 8.7 30 17.72 Accidental
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3.2 Trophic groups of main species over the year.

The Figure 2 shows a dendrogram that gathers groups of
species with neighboring diets; thus allowing the retention of
three groups of consumers. Primary consumers regroup
herbivorous and detritivor species. The herbivores are
represented by the species P. leoneenis and T. guinneensis
which preferentially consume the plant debris. The
detritivores are constituted by S. melanotheron and T. marie
species which preferentially consume the sedimented detritic
film.

Secondary consumers are benthophagous species. The species

C. auratus, B. niger consume mainly larvae of insects. The
species S. shall, C. gariepinus preferentially consume aquatic
and terrestrial insects. The species H. niloticus and P.
annectens preferentially consume the molluscs.

Tertiary consumers, which include the strict piscivores and
piscivores who consume aquatic invertebrates. The strict
piscivores consist of the species H. odoe; E. vittata which
consume a significant quantity of fish fry whereas the species
H. fasciatus; P. obscura in addition to fish fry also consume
shrimp.

250

200 |

150

Dist. Agrégation

100

1

50 t

J_‘

[ ]

[ ]

Hodoe Enitt

Hfasc Pobsc Tmari Smela Pleon Tguin Panec Hnilo Caura Bnige Cgari Sshal

Fig 2: Dendrogram of similarity showing the trophic groups of the fish of the S6 River.

3.3 Seasonal variation in diet of different species of fish
studied

Seasonal variations in the diet of fish in the S6 River are
shown in figures (3 and 4). At low water levels, a large
amount of shrimp is observed in the diet of H. fasciatus, E.
vittata, C. gariepinus, and P. obscura, but this quantity
decreases considerably during high water periods. In the dry
season, C. gariepinus preferentially consumes fish fry and
aquatic insects, while during periods of high water, it
consumes preferentially aquatic insects.

Similarly, at low water levels, there is a significant amount of

zooplantons and phytoplankton in the diet of T. guineensis, S.
melanotheron, T. marie, but these species decrease
considerably during the high water period. H. odoe's diet may
vary from one season to another, but during periods of high
water, insect larvae can increase in the food bowl of the latter.
During the rainy season, H. niloticus and P. annectens
preferentially consume small molluscs but these two species
of fish become rare in the dry season. In C. auratus, the
amount of detritus is high in the dry season (MFI = 15.5%),
but decreases during the rainy season in favor of insect larvae
(41%) which become abundant in the food bowl.
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Fig 3: Diet of fish species studied in the dry season
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Fig 4: Diet of fish species studied in the rainy season.

3.4 Trophic organization of the Sé River fish

Analysis of the data from the experimental fishery shows that
trophic relationships in the upper reaches of the river are
complex. Fish populations are constituted by a significant
proportion of secondary consumers (61.2% of fish biomass)
dominated by H. niloticus, C. gariepinus, S. shall B. niger and
P. annectens. Piscivores constitute 21.8% of the fish biomass
mainly H. odoe, P. obscura, H. fasciatus. Primary consumers
who are represented by herbivores (12.4% of the biomass)
that are dominated by the T. guineensis species.

Secondary consumers dominate the average course of the
river with 48.6% of the fish biomass and are mainly
composed of C. auratus, C. gariepinus, H. niloticus. Primary
consumers are herbivores (18.4% of fish biomass) consisting

mainly of T. guineensis; the detritivores represent 14.3% of
the fish biomass and are composed of the species S.
melanotheron and T. marie. Piscivores represent 19.7% of the
fish biomass and are composed of P. obscura and H. odoe.

In the lower reaches of the river, the trophic relations are
direct; the fish population is dominated mainly by
detritivorous species (42,7% fish biomass), which are mainly
composed of S. melanotheron and T. marie and the herbivores
represent 16.3% of the fish biomass and is represented by T.
guineensis. Secondary consumers are low and constitute
22.4% of the fish biomass and are composed of the species C.
auratus and S. shall. Piscivores constitute 18.6% of the fish
biomass and are composed of the species H. odoe, E. vittata,
P. obscura and H. fasciatus.

100%

90%
80%

70%
60%
50%
40%
30%
20%
10%

0%

Abondance pondérale (%)

4 Piscivores
2 benthophage
= Herhivores

= Détritivores

cl

Fig 5: Trophic organization of fish along the S6 River.

4. Discussion

Feeding of S. melanotheron is dominated by detritus and
zooplankton. This may be due to the fact that this species
mainly inhabits the lower reaches of the river, where there is
virtually no edge vegetation and where activities are not
negligible. The detritic fraction assumes high proportions in
aquatic environments subjected to high anthropogenic
pressures 2% 21, These results are consistent with those found
by [0 22 to S, melanotheron in Nokoué Lake in southern
Benin and in the contrasting estuary of Casamance in Senegal
(21, These results are contrary to those of 1 in Lake Ayamé

and Aby lagoon in Cote d'lvoire where S. melanotheron
consumes mainly phytoplankton and zooplankton.

The stomach content of T. guineensis is dominated by plant
debris and phytoplankton. This could be explained by the
abundance of T. guineensis in the upper reaches of the river,
which is an area where vegetation cover is fairly present
(forestry training and aquatic vegetation). These results are
quite similar to those obtained from the work of [23 24 2L 25. gt
T. guineensis in the rivers and lakes of West Africa.

The abundance of plant fragment in the stomach of T.
guineensis may be due to its high availability in this part of
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the river 281, found similar results in T. guineensis in protected
rivers with a high density of forest formations along the banks
(rivers of the Banc d'Arguin National Park in Mauritania).
The strong presence of phytoplankton and zooplanton in the
stomach contents of T. guineesis and S. melanotheron during
the dry season is explained by the decrease of the water
current, which favors the high availability of these prey for
these species [#7,

The diet of species C. auratus and B. niger in the present
study consists mainly of plant debris and insect larvae in the
dry season, but in the rainy season, their diet is specialized in
insect larvae. Our results are similar to those obtained by
several authors who describe these two species as consumers
of aguatic invertebrates [2 2% 2930 Qur results are contrary to
those obtained in the Cross River in Nigeria Y and in Lake
Nokoué 2 or C. auratus preferentially consumes detritus.

In the S6 River, S. shall consume mainly insects and insect
larvae in both the dry and the rainy seasons. These results are
consistent with those obtained by [ in the Tové River in
Benin; to those obtained by [ in the Cross River in Nigeria
and those in B4 in Lake TChad. Our results are similar to
those obtained by P in Synodontis koensis in the Sassandra
River in Cobte d'lvoire where the species preferentially
consumes insect larvae. Our results are contrary to those
obtained by ¢ in the Bénue River in Nigeria where S. shall
preferentially consume the detritus. The strong presence of
plant debris in the stomach of C. auratus, B. niger and S. shall
be explained by its high availability in upper river stations
characterized by high vegetation cover.

In C. gariepinus, it predominantly consumes fish fry, insects
and insect larvae in the dry season, but in the rainy season it
mainly consumes aquatic insects. Similar results were
observed in the Tové River in Benin B3, Our results are
consistent with those of 2 who describe Clarias gariepinus
as an insectivore in Lake Nokoué during the vintage period.
This seasonal variation in the diet of C. gariepinus is due to
its ability to exploit flooding during flooding 7.

In the S6 River, specimens H. odoe preferentially consume
fish fry and secondarily insect larvae in the dry season and in
the rainy season. According to [33 3% 38 this species has been
described as having a piscivore diet.

In the river So the species P. obscura, E. vittata, H. fasciatus
are carnivorous. These results are similar to those obtained in
Lake Nokoué in Benin 3239 and in the Cross River in Nigeria
131

Molluscs and insect larvae are the preferred prey by
specimens of H. niloticus during periods of flood. Such
observations were made by [*? in this river. Our observations
are consistent with those of 1% in the Agnébie River in Cote
d'lvoire. Specimens of P. annectens consume mainly molluscs
and detritus. These results are similar to those of 4 in the
Cross River in Nigeria and those of 2 in the Toho Todougba
lagoon.

A total of 04 trophic groups were obtained from the
classification of the different fish species according to the
MFI of the different prey consumed in the S6 River. It is the
group of piscivores, benthivores, herbivores and detritivores.
Our results are close to those obtained in Lake Nokoué where
five groups were obtained: detritivores, microbentivores,
macrobenthivores, zooplanctivores and piscivores 9. The
absence of zooplanktivores in the S& River could be explained
by the fact that zooplankton is not abundant in running water
[41, 23, 24,21, 251 Qur results are contrary to those obtained by [3
in the Tové River in Benin where five food groups were
obtained: invertivores, piscivores, planctivores, herbivores

and omnivores. Our results are contrary to those obtained in
the watersheds of Cote d'lvoire by 1 where four trophic
groups, namely: piscivores, insectivores (or invertivores),
phytophagous and omnivores have been observed.

In the upper reaches of the S6 River, all trophic groups are
well represented. The group of benthophages is the most
dominant and represents 61.4% of the catch biomass of the
experimental fishery. This group is mainly represented by the
species H. niloticus which represents 43.2% in abundance
weight. This distribution shows a relatively stable
environment with complex trophic relationships in this part of
the river. The presence of a vast floodplain, the coverage of
the water surface by aquatic vegetation and a low presence of
human activities allows the exploitation of both aquatic and
terrestrial resources during periods of flood. The high
presence of the macrophytes leads to a complexity of habitats:
through the high diversity of the macro invertebrates they
shelter serving as food for fish, it constitutes the living
environment of herbivorous fish. It serves as a refuge for
larvae and fry against predators 42 431

The average course of the river is characterized by a decrease
in the biomass of the benthophage species and an increase in
the biomass of the detritivores species. The lower course of
the river is dominated by detritivores species 42.7% in
abundance which are represented by the species S.
melanotheron; follow the benthivores 22,4% in abundance
weight and the piscivores representing 8,1% of abundance
which are represented by the species E. vitatta and H.
fasciatus. The occurrence of detritivores is the consequence of
the strong presence of particulate organic matter resulting
from the high mineralization underway in this part of the
river. These organic materials naturally result from their
transport from upstream to downstream ®4, but above all
from anthropogenic activities: the practice of the acadjas and
the deforestation of the banks in this part of the river.
According to [ aquatic ecosystems are affected by
anthropogenic activities through deterioration in the physico-
chemical quality of water, reduction in habitat heterogeneity
and changes in ecological functioning. These new conditions
are often unfavorable to aquatic fish life and cause them to
adapt to new conditions through modification of their specific
composition and trophic structures [0 7. 20. 46, 39, 471 The
practice of acadja causes a strong decomposition of organic
matter, modifies the physicochemical characteristics of the
water, and contributes to the reduction of the specific richness
of the fish by promoting the recruitment of the detritivores
species and by disadvantaging piscivorous species [l
According to 9, tilapia dominate in areas of high organic
matter content such as "acadjas". In the lower reaches of the
river there are extensive acadjas which prevent the migration
of estuarine and marine species of high trophic level towards
the middle and upper reaches of the river in search of habitats
favorable to their reproduction, and invasion of detritivorous
species.

5. Conclusion

In view of the present study results, the ichtyofauna of the S6
River is divided into four groups: detritivores, herbivores,
benthophages, and piscivores. Diets show temporal and
spatial variations related both to food availability and the life
cycle of fish requiring migration to the floodplain. The
practice of the acadjas and the deforestation of the banks have
for corollaries the reduction of the complexity of the trophic
reactions in the environment.
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