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Introduction:-

Benin is a coastal country with a river-rich watershed, especially in its southern part. The SO River, located north-
west of Nokoué Lake in the municipality of Sd-ava, like the other rivers of the country, is subject to the action of
local populations whose main activity is fishing (Lederoun et al., 2016).

The fishing sub-sector in Benin represents 15% of the total labor force and 25% of the primary sector. This business
sector directly or indirectly provides over 600,000 jobs. Inland fisheries contribute about 75% of national fish
production and account for nearly 31% of national consumption of animal protein (Aholoukpe, 2017, Achoh et al.,
2018). However, the widespread use of non-regulatory fishing gear, techniques and fishing methods is leading to the
degradation of aquatic ecosystems. Fishing is one of the causes of the degradation of river biodiversity (Lederoun et
al., 2016, Hazoume et al., 2017). The intensification of the exploitation of freshwater and brackish water populations
by permanently growing local populations constitutes a major risk of regression and disappearance of species
(Kouakou et al., 2016, Aholoukpe, 2017). In addition, water pollution contributes to lower catches and fish size
(Noumon et al., 2015). The analysis of the sustainable management of inland water resources shows that the use of
small-scale fishing gear contributes to the progressive depletion of natural resources of water bodies (Aholoukpe,
2017). Thus, the resources taken from these waters decrease when the quality of the continental waters, or even the
environment, deteriorates (Agblonon Houelome, et al., 2017). According to Ainan (2014), this situation can generate
among the fishermen population many economic, social and health problems such as falling incomes,
unemployment, poverty and malnutrition.

In Benin, the municipality of S6-Ava, which is a lacustrine community, is one of the most vulnerable to this
degradation of aquatic ecosystems because aquatic resources are the basic source of income for its population
(Koudenoukpo et al., 2017). Indeed, the aquatic resources available there play a role in the local economy, but also
at national and international levels (Sossou-Agbo, 2014).

It is therefore necessary to work for the preservation and/or restoration of aquatic ecosystems. But a good
conservation policy requires a good knowledge of the different aquatic ecosystems, their components and the factors
that influence their functioning and their balance (Houndonougbo et al., 2013, Amoussou et al., 2017, Djidohokpin
etal. 2017).

Among the rivers in the commune of S6-Ava, the S6 River is the only one that has been the subject of very few
studies (Kiossa 2012, Guillou 2013 and Hamani 2015). Like the other rivers of the town, it is therefore appropriate
to make investigations on this river to better understand its extent of degradation. The purpose of the study was
therefore to characterize the ichthyological diversity and reproductive aspects of some dominant species of the S6
River.

Materials and methods:-

Sampling stations

Data collection was conducted at 11 stations in the S& River. These were Vekky, Sindomey, Dogodo, Ahomey Glon,
Ahomey ounmey, Ahomey lokpo, Zoungomey, Kinto Dokpapka, Kinto Oudjra, Kinto Oudjra Arm 1, and Kinto
Oudjra Arm 2 stations as shown in Figurel.

Measurement of physico-chemical parameters

Physico-chemical measurements were taken in the mornings between 6 am and 11 am, once a month at each of the
eleven (11) stations during the months of June, July, August, September and October of the year 2015. During these
measurements, the weather was every time assessed (state of the sky). The physico-chemical parameters measured
were air and water temperature, river depth, water clarity, dissolved oxygen, pH, conductivity, Total dissolved
solids (TDS), and salinity of the water.

Fish collection and monitoring of fishing gear

Fish collection was done by station twice a month. Fishermen's catches were sorted by species, counted and
weighed. In each case, a sample of the catches was taken for morphometric and reproductive parameters. The
number of individuals collected was a function of the relative abundance of the catches.
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Measurement of Morphometric and Reproductive Parameters

In the laboratory, the collected species were first identified. The order of the taxa was presented according to the
CLOFFA standard (Check-List of the Freshwater Fishes of Africa (Lévéque et al., 1990 and 1992, Paugy et al.,
2003).

Morphometric data were taken by species and individuals. These included total length (TL), standard length (SL),
total weight (TW), stage of gonad maturation, and gonad weight.

The stages of sexual maturity (1 to 5) were determined after macroscopic observation of the fish ovaries or testis.
The maturity scale used is that of Legendre and Ecoutin (1989) modified by Tidiani Koné, 1999 (Table 1).

Traitements de donnees et analyses statistiques

Data processing and statistical analysis

The physico-chemical parameters were calculated by the Proc means procedure of SAS (Statistical Analysis
System, 2013). The correlation between the physico-chemical parameters was calculated by the SAS Proc corr
procedure (2013). The General Linear Model (GLM) procedure was used to test the station effect on the physico-
chemical parameters and the means were compared using paired student's t-test.

The weight-length relation was established according to the classical formula of Le Cren (1951).
TW = aTLP

where TW and TL represent total body weight in grams and total length in centimeters, respectively.

The factors a and b are allometric coefficients. The factor b is the relative growth coefficient of the weight at height.
The coefficient b is close to 3 and varies with genetic and physiological factors. For b = 3, the growth is said to be
isometric and allometric for b different from 3. A value of b greater than 3 indicates a better growth in weight than
in length whereas a value of b less than 3 indicates that the fish grows more in length than in weight. The Student's t-
test was performed to compare the values of the coefficient b with the value 3. The factor a is a coefficient related to
the ecological factors and varies according to the time of the catch, the health status of the fish and the degree of
development of the gonads.

Results:-

Physico-chemical parameters

The means of the physicochemical parameters are presented in Table 1. The variation of the temperatures as a
function of the stations was not observed (P> 0.05). The average transparency obtained at the Kinto-oudjra station
arm 2 was significantly higher than that observed at the Ahomey-glon, Ahomey-lokpo, Ahomey-ounmey,
Sindomey, Vekky and Dogodo (P <0.05). The transparency of the water at Ahomey-ounmey was also significantly
higher than those obtained at Kinto oudjra (P <0.05). The water depth values at Dogodo were significantly higher
than those of all other stations (P <0.05). The Kinto-oudjra depth values were very significantly higher than those
obtained at Ahomey-glon, Ahomey lokpo, Ahomey-ounmey, Sindomey, Vekky, Kinto-oudjra arms 1 and 2 (P
<0.05). The pH of the Ahomey-glon water was significantly lower than the pH at Sindomey and Vekky (P <0.05).
As for the dissolved oxygen and the saturation rate, no significant difference was recorded between the stations (P>
0.05). On the other hand, the salinity values obtained at Dogodo were significantly higher than those obtained at
Kinto-oudjras arms 1 and 2, at Zoungomey and at Ahomey-lokpo (P <0.05). Similarly, the salinity values obtained
at Vekky were significantly higher than those obtained at Ahomey-lokpo (P <0.05). The mean value of TDS at
Kinto-oudjra arms 1 and 2 was significantly lower than the values obtained at Dogodo and Vekky (P <0.05).

Inventory of ichthyological diversity

Table 2 presents the list of species found in the S6 River. During this study, 29 species of fish belonging to 16
families and 21 genera were identified. The diversity of species by station varied from 5 in Sindomey to 21 in
Zoungo.

Dominant species

The abundant species in the catches were Pellonula leonensis, Coptodon guineensis, Sarotherodon melanotheron,
Eleotris vittata and Brevymirus niger (Figure 2). The first three species represented respectively 64.64%, 14.16%
and 10% of the catches.
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Growth of dominant species

The analysis of the growth coefficients of the abundant species revealed that there was no significant difference
between the "b" values obtained for the four species and the value "3" (Table 3). The dominant species showed then
isometric growth in the S River.

Condition factor K

Table 4 shows that the condition factor varied from one species to another with higher values in Eleotris vittata and
lower in Sarotherodon melanotheron. There was no difference between the K values of C. guineensis and S.
melanotheron (p > 0.05). In contrast, the condition coefficient of E. vittata was different from those of C. guineensis
and S. melanotheron (P <0.05).

Sex ratio and stage of sexual maturity

The sex distribution of the dominant species identified in the catches showed an unequal distribution of the numbers
by sex of each species (Table 5). The distribution of the Sarotherodon melanotheron and Coptodon guineensis
specimens obtained and processed by size class showed that the size of sexual maturity of these species was between
3cmand 10 cm (Table 6 and 7).

Discussion:-

The average values obtained for the air and water temperatures (27.3 + 1.89 ° C, 27.6 + 1.87 ° C) are close to the
average values obtained by Koudenoupko et al. (2017). Also, the water temperature recorded during the study period
fits perfectly into the temperature range that provides ideal living conditions for fish species (Zinsou et al., 2016).
Indeed, in tropical environments, particularly in southern Benin, the temperature of water that can be tolerated by
most species is between 23 ° C and 31 ° C (Nounmon et al., 2015). The significant variation in ambient temperatures
and water depending on the months could be explained by the effect of the seasons on temperature. The highest
temperatures were obtained in June and October for air temperature and only in June for the temperature of the
water. Thus, the high sunshine during the dry season (July, August) would favor the warming of the water and thus
the rise of the temperatures whereas the abundance of rains in the rainy season (June, September, October) causes
the fall of the temperatures. Temperature variations play a large role in egg development, sex determinism in fry and
in adult reproduction (Zinsou et al., 2016). The superiority of the water temperature values of the S6 River to those
of the ambient temperature was observed during the months of June, July and August, where the values obtained for
conductivity and suspended solids were also very high. This situation could be related to the high levels of
suspended solids which can be considered as a form of pollution responsible for a warming of the water (Makhoukh
et al., 2011). This high water turbidity reduces habitat quality for fish and causes mineralization of water (Agblonon
Houolome et al., 2017). The high temperature of the water during this period could therefore be related to the high
content of water in suspended solids. In addition, suspended elements can also clog fish branch systems or cause
irritation, and silt deposits significantly alter the quality of substrates in breeding areas (Zinsou et al., 2016). The
high average value of the obtained conductivity (2055.5 & 3047.32 us / cm) explains the high content of suspended
solids and reveals the anthropogenic pollution. In fact, the drainage of runoff water during the rains in the river and
the leaching of plant protection products and chemical fertilizers used for crops in the upstream zones of the
ecosystem contribute to an important part to the enrichment of the water body. Agblonon Houelome et al. (2016)
emphasized in particular that the position of fields in relation to rivers causes, by the leaching phenomenon, the
loading of water by agricultural discharges that sediment in rivers.

The high mean value of TDS (1678 + 2448.24 mg / I) obtained in this study further supports sediment input from
runoff. The TDS values are higher than the values obtained by Dimon et al. (2014) on Lake Nokoué. The high
average salinity value (1 £ 1.41 mg / I) obtained on the S6 River expresses the intrusion of Nokoué Lake water
loaded with salt into the S& River during a period of low water (Houndonougbo et al., 2013 Odountan and Abu,
2015). The mean dissolved oxygen content (4.56 + 2.51 mg / 1) is close to the values (5.5 + 2.2 mg / I) obtained by
Koudenoupko et al. (2017). The oxygen saturation observed in the S& River (54.5 + 22.99%) in this study differs
from the 13.9 + 5.4% recorded by Kiossa (2012) on the same river during the same season period. The average value
of transparency obtained in this study was overall low. This situation could be explained by the absence of flooding,
which favors dilution during the study period. The high transparency measured at the Kinto-oudjra station arm 2 is
related to its position in a non-urbanized area protected from any human activity likely to influence the
physicochemical parameters of the water and the embankmnts are well covered by abundant vegetation. In addition,
it is located on the arm of the river leading to Adjohoun and in direct connection with the Ouémé River. The average
depth of water obtained (3.7 + 1.24 m) is close to 3.6 + 0.9 m obtained by Kiossa (2012). This is certainly due to the
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exploitation of sand at the bottom of the S& River by local residents for construction and for commercialization
because a variation in the depth according to the stations was observed (Guillou, 2013).

The results of the inventory (29 species belonging to 16 families and 21 genera) are similar to those of Kiossa
(2012) which identified 38 species grouped in 19 families and that of Guillou (2013) which identified 38 species of
fish belonging to 23 families. The difference between the number of species identified during our work and those of
Kiossa (2012) and Guillou (2013) can be explained by the absence of flood during the sampling period. The
abundance of Sarotherodon melanotheron and Coptodon guineensis and their distribution at all stations can be
explained by the ability of these Cichlids to live in environments of variable salinity, their mode of reproduction and
feeding (Aholoukpe, 2017). A study conducted by Bob-Manuel et al. (2013) on food and dietary habits of T.
guineensis showed that juveniles of T. guineensis feed primarily on zooplankton while adults consume more aquatic
plants and invertebrates.

The values of "b" (allometric coefficient) for the species caught in the different stations were within the limits (2 to
4) reported by Kapute et al. (2016). The values obtained in this study are similar to those obtained by Hazounme et
al. (2017) in the S6 River and by Koffi et al. (2014) in the Aby lagoon in C6te d'lvoire for S. melanotheron,
Cotopton guineensis and Eleotris vittata. The parameters of weight-length relationships are affected by several
factors such as the number of individuals in the sample, habitat, availability of food resources, gonad maturity and
fishing pressures (Konan et al., 2015; Lederoun et al., 2016).

The condition factor makes it possible to assess the biological state, the buildup of fish and to compare mono-
specific populations living under apparently similar or different conditions. A high value of K means that the fish are
overweight and live in an environment where conditions are favorable (Houndonougbo et al. 2013). The condition
factors (1.93, 1.85, and 0.99) obtained in this study for S. melanotheron are superior to those obtained by Niyonkuru
et al. (2007) in Nokoué Lake, Niyonkuru et al. (2010) in Lake Ahémé and by Djidohokpin et al. (2017) in the river
Tove. The difference between the results obtained in this study and those results can be explained by the fact that S.
melanotheron has during the month of June or July (rainy season), the environmental conditions favorable to its
development. In addition, the relatively high values of K for the other species could be in the same trend. The S.
melanotheron, C. guineensis, E. vittata and B. niger species were able to find suitable conditions in the S& River
during June, July and August.

The Gonado-Somatic indices (GSIs) obtained in this study are consistent with the values of tropical fish GSls. The
low values obtained for S. melanotheron versus C. guineensis can be explained by the nature of the oral incubator of
S. melanotheron. This situation is confirmed by the study of Kidé et al. (2015). They reported in their work on the
reproduction of Sarotherodon melanotheronheudelotii that the male is responsible for the incubation of the eggs and
larvae that lasts 22 to 25 days and that during these periods, the males stop feeding and become inactive. The studies
of Keremah and Ndah (2013), on aspects of the reproductive biology of Coptodon guineensis in the laboratory
confirmed that this species is a substrate spawner, that incubation of eggs lasted only 2 days and that parental care
was performed by both parents.

The size class of sexual maturity obtained in this work (3 to 10 cm) for Sarotherodon melanotheron and Coptodon
guineensis is lower than the size of first maturity obtained by Hazounme et al. (2017) for Sarotherodon
melanotheron. Sanogo et al. (2012) reported that in male subjects the smallest emission size of soft roe is 7.4 cm
against 13.2 cm in females for oocytes. In addition, these authors reported that the comparison between experimental
and artisanal catches revealed a notable difference. Male and female individuals have the respective sizes of first
sexual maturity of 13.6 cm and 14.6 cm for catches obtained in artisanal fisheries. In experimental fishing, the 90
mm male individuals were already at first sexual maturity. It can be deduced that Sarotherodon melanotheron and
Coptodon guineensis are confronted with a phenomenon of dwarfism, certainly due to the fishing pressure to which
they are subjected on the S6 River.

Conclusion:-

The species inventory identified 29 species grouped into 16 families and 21 genera. The dominant species in the
ichthyofauna stand were Coptodon guineensis and Sarotherodon melanotheron and incidentally Brevimyrus niger
and Eleotris vittata. The study of the condition factors of these species and the length-weight relationships showed
that these species have been able to adapt to the ecological conditions of the watercourse and the anthropogenic
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pressures on the ecosystem. Evaluation of the gonado-somatic indices of Coptodon guineensis and Sarotherodon
melanotheron revealed that the reproductive physiology of these species has allowed them to grow in the river.
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Tableau 1:-Variations in physico-chemical parameters of the Sé River according to the stations
Values in the same column followed by different letters are significantly different at the 5% threshold (P <0.05). NS:
Not significant.

Stations | Ambient | Transp | Prof | T° pH CE Ox mg/l Ox Sal (mg/l) | TDS (mg/l)

T° m m (uS/cm) Sat

(%)
Ve 26,9"° 05| 239257 | 73| 4052,7° 46" | 59,08 2,18 3335,7°
Si 27,00 05| 34° 281 | 7,4°| 47645° 52" | 63,7 1,7 2821,8°
Do 27,3ns 05| 65| 281V | 7,0%| 41004° 5,9 | 58,8\ 2,28 3599,2°
Ag 26,6"° 05| 33”275 | 68" [ 2674,9™ 2,6% | 39,3 1,2 2378 4"°
Ao 26,7 04%| 36°|275% | 7,07 | 1770,3™ 46" | 557 0,9 1439 4%
Al 26,5"° 0,6%| 287275 | 7,07 | 1171,0™ 435 | 54,0 0,2° 1453,2"°
Z0 271 | 07 | 3,77 | 27.4% | 71 991,6° 41N | 47 0™ 0,5° 825,8"°
Kd 273 0,7 | 40°[ 28,08 | 71" 998,6" 57 | 66,5 0,7 10771
Ko 27,5 09°] 52°¢[279% | 7,0 | 17055° 5,1%° | 58,9xs 0,9"° 1360,1™°
K1 28,5 0,8° ] 2,99[ 282" | 71" 265,7° 4,18 | 48,2 0,1° 91,6
K2 28,4 1,0° | 3,07 279" | 7,2™ 115,8° 3,9 | 485" 0,1° 75,6

Ve: Vekky; Si:Sindomey; Do :Dogodo; Ag:Ahomey Glon; Ao: Ahomey ounmey ; Al ;Ahomey lokpo ;
Z0 :Zoungomey ; Kd :Kinto Dokpapka ; Ko :Kinto Oudjra ; K1 : Kinto Oudjra arm 1 ; K2 : Kinto Oudjra arm 2

Tableau 2:-List of inventoried species and species richness per station
Family Genus Species Ve | Si | Do | Ag | Ao | Al | Zo | Ko | To
Clupeidae Pellonula Pellonula leonensis (Boulenger, x | % X
1916)
Pellonula vorax (Giinther, 1868) x | x | x
Osteoglossidae | Heterotis Heterotis niloticus (Cuvier, X x | %
1829)
Mormyridae Brevimyrus Brevimyrus niger (Gunther, X X | x
1866)
Hyperopisus | Hyperopisus bebe (Lacepede X X
1803)
Hepsetidae Hepsetus Hepsetus odoe (Bloch, 1794) X X | x | x X
Alestidae Brycinus Brycinus longipinnis (Giinther,
1864)
Claroteidae Chrysichthys | Chrysichthys auratus (Geoffroy X | x | x
St Hilaire, 1808)
Chrysichthys nigrodigitatus x X X | %
(Lacepéde, 1803)
Schilbeidae Schilbe Schilbe intermedius (Ruppel X X X | x| x
,1832)
Clariidae Clarias Clarias gariepinus (Burchell, X x| x X X X | x| x
1822)
Clarias ebriensis (Pellegrin, x X x| x x| x |Xx
1920)
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Mochokidae Synodontis Synodontis nigrita X
(Valenciennes, 1840)
Belonidae Strongylura | Strongylura senegalensis
(Valenciennes, 1846)
Channidae Parachana Parachanna obscura (Glinther, X X
1861)
Parachanna africana X
(Steindachner, 1879)
Cichlidae Sarotherodon | Sarotherodon melanotheron X x | x
(Rippel, 1852)
Oreochromis | Oreochromis niloticus X X X
(Linnaeus, 1758)
Tilapia Tilapia mariae (Boulenger, x X X | % x
1899)
Tilapia zillii (Gervais, 1848) X | x | x | x |X
Coptodon Coptodon guineensis (Bleeker,in x |1
glnther, 1862)
Hemichromis | Hemichromis bimaculatus (Gill, X | x X | x
1862)
Hemichromis fasciatus (Peters, X x| x X X X
1852)
Mugilidae Liza Liza falcipinnis (valenciennes,
1836)
Gobiidae Porogobius Porogobius schlegelii (Glnther, X
1861)
Eleotridae Dormitator Dormitator lebretonis X X X | x
Eleotris Eleotris vittata (Dumeril, 1858) | x RS X X x | x X
Anabantidae Ctenopoma Ctenopoma kingsleyae (Glnther, | x X
1896)
Ctenopoma petherici (boulenger, | x X x | % X
1907)
Tableau 3:-Growth coefficient b of the abundant species of the Sé River
Coefficient C. guineensis S. melanotheron E. vittata B. niger
b 3,04 2,91 2,82 2,48
a 0,016 0,023 0,017 0,034
R?2 0,95 0,96 0,92 0,98
Tableau 4:-Condition factor K of some species
Coef K C. guineensis S. melanotheron E. vittata
Moy. 1,74 1,93 1,22
Min. 0,68 0,42 0,90
Max 3,23 2,80 4,17
Ecart type 0,35 0,27 0,38
Tableau 5:-Distribution of dominant species by sex in catches
Species F M Total
E. vittata 10 54 64
C. guineensis 35 64 99
S. melanotheron 43 28 71
B. niger 13 6 19

Tableau 6:-Distribution by size class according to the sexual maturity stages of some individuals of Sarotherodon

melanotheron
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Classe /Stages ND 1 2 3 4 5 Total
13;5] 0 6 6 12 6 6 36
15;10] 0 0 0 12 6 6 24
110;15] 0 0 0 0 0 6 6
115 ;20] 6 0 0 0 0 0 6
] 20 ; 25] 6 24 0 0 0 0 30
Total 12 30 6 24 12 18 102

Tableau 7:-Distribution by size class according to the sexual maturity stages of some individuals of Tilapia

guineensis
Classes/Stades ND 1 2 3 4 5 Total général
13:5] 0 4 16 9 18 5 52
15:10] 0 1 0 1 8 3 13
110 15] 5 0 0 0 0 0 5
115; 20] 0 0 28 0 0 0 28
Total général 5 5 44 10 26 8 98

2"18'E 2°20€E 2°22°'E 2°24'E 2°26'E

oW X o= o= . ~ Toobota 2, =
=7 B
Kinto-Oudjra
Kinto-Agué
;f 7l Ahomey Lokpo Il ;f
Sessetonou
Ahomey Hounmey
Assedokpa
G.begbomebee‘SSOu
2-dae 2-2ee 2-3ze ;
- Satation d'échantilionnage I':':de s ke g IGN, 1992, Ahomey Gbilon
- Localite Travaux de terrain, 2015. Ganviekomey
= Limite d'Etat Conception - Hama HAMANI, =
i’ =1 - - Cours d'eau permanent septembe 2015 Togou@lo pogodo N §
B Pian deau = - e Y. Vekky Dogbodiji
rekky Daho
* Tchinakomey
2°18E 2<2'0'E 2“2‘ZE 2:2'4'5 2“2'6'E

Figure 1:-Localization of sampling stations (Hamani, 2015)
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Pellonula leonensis

Tilapia guineensis

§ Sarotherodon melanotheron
f}i, Brevimyrus niger
Eleotris vittata

Autres
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Figure 2:-Numerical abundance of species found in catches
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