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Abstract

The macroinvertebrate inventory was carried out using samples taken at 6 stations distributed along the
longitudinal profile of the Soubré lake and the downstream part of the Sassandra river. Sampling was
carried out monthly from July 2019 to February 2020. A total of 20581 macroinvertebrate individuals
belonging to 117 taxa (genera and species), 60 families, 17 orders and 6 classes were recorded. The
macrofauna was largely dominated by molluscs, which accounted for 55.69% of the total richness of the
macrofauna collected. Insects accounted for 40.26% of the total abundance of organisms collected.
Annelids and crustaceans were the poorest groups in the population. Coleoptera was the most abundant
order in terms of numbers of individuals, and Thiaridae was the most abundant family. Individuals from
the Malacostracan faunal group represented 2.68% of the total population collected in the aquatic
environments of the fluvio-lacustrine environment. This Malacostracan population was only sampled in
the river environment, i.e. at the Tiémé (TIE, upstream from the dam), Pont (PON) and Karmel (KAR,
downstream from the dam) stations. Arachnids (0.61%), bivalves (0.57%) and annelids (0.29%) appear to
be present only anecdotally or even absent from other sites. In terms of the qualitative abundance of
macroinvertebrates, there were 96 taxa belonging to the Insect class, representing 82.05% of the total
diversity of the fluvio-lacustrine environment sampled. However, Gastropods had 12 taxa collected. The
sampling stations located in the fluvial environment recorded high taxonomic diversity: Tiémé (73 taxa),
Pont (68 taxa) and Karmel (62 taxa), in contrast to the sampling sites in the lacustrine environment,
which recorded the lowest taxonomic richness. The Shannon diversity indices (H') vary spatially, with
averages of H'=3.71 for the TIE site and H'=2.85 for the KPE station. Pollution-sensitive species such as
Chironomidae, Thiaridae and Viviparidae were predominantly abundant. A taxonomic dissimilarity was
observed between the lake and river stations. The fluvial-lacustrine zone has a greater diversity of aquatic
macroinvertebrates than the Taabo lakes. Anthropogenic activities are the main factors influencing
macroinvertebrate diversity in this ecosystem. This study opens up a scientific question on different
aspects of research on the taxonomy, ecology and functional structure of aquatic invertebrates in this
ecosystem for further study in this field.

Keywords: Lake, Soubré, macroinvertebrates, Sassandra river, dam

1. Introduction

For a long time, water management was based on sectoral objectives focused on specific uses
of the physical resource: supplying water to cities, producing electricity, agriculture, etc. More
often than not, the ecological or social implications were marginalised or even ignored. More
often than not, the ecological or social implications were marginalised or even ignored 4. The
construction of hydroelectric dams has a negative effect on the organisms that colonise this
environment [, To this end, the dammed rivers are divided into three ecologically distinct
sections: upstream, the lake zone and downstream. These structures modify the hydrological
conditions downstream, transform the lotic habitat into a lentic habitat at the level of the
reservoir and isolate the upstream part of the river 1. They disrupt ecological conditions both
upstream and downstream of the reservoir. This modification of the river environment is
thought to have an impact on the diversity of aquatic macroinvertebrates [,
Macroinvertebrates play an important role in lake food webs.
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Cote d'lvoire has four major rivers (Comoé, Bandama,
Cavally and Sassandra) and around ten small coastal basins
that drain from north to south and east to west 1. A number
of hydroelectric or agricultural dams have been built on these
different watercourses to meet electricity and other needs.
These dams have an impact on aquatic ecosystems, as they
create reservoirs in the watercourses. From an energy and
climate point of view (zero CO2 emissions), dams are
therefore positive. In fact, every dam, whether hydroelectric
or not, constitutes an obstacle to the circulation of biological
species and sediments (sand, silt, etc.). The organisms living
in these aquatic environments can be affected to a greater or
lesser extent by this degradation. They recycle detrital organic
matter [ and serve as food for many fish and birds ['l. They
can also be exploited directly by humans (e.g.
Malacostracans) ®l. As a result, monitoring the integrity of
these aquatic ecosystems is now largely based on
measurements of the biological communities in place,
particularly macroinvertebrates %%,  Macroinvertebrates,
which are widely distributed in different water strata, are
characterised by their differential pollutant sensitivity, a
feature used in bioindication of aquatic ecosystems [, In
Cote d'lvoire, several studies have focused on the structural
and temporal organisation of macroinvertebrates in lake
environments. These include the work of Sankaré (1991) [
on macroinvertebrates associated with aquatic vegetation in
Lake Ayamé Il and the Comoé river in the south-east of the
country, and that of Kouamé (2014) ! on the Taabo dam
lake. Diomandé et al. (2013) 4 and Kra et al. (2018) %
conducted research on Lake Kodjoboué. Finally, Djoman et
al. (2020) %1 worked on Lake Taabo (Bandaman Basin). The
creation of the hydroelectric dam lake in this area has led to a
modification of the normal course of the river, and could
therefore have considerable biological and ecological impacts.
Previously, no studies had been carried out on aquatic
organisms in these environments, which is the main reason for
our research work. Our study was carried out between July
2019 and February 2020. The research question of the present
study is whether agricultural or anthropogenic activities have
an impact on the biodiversity and spatio-temporal distribution
of macroinvertebrates that are attached to bodies of water in
the fluvio-lacustrine zone.

Materials and Methods

https://www.fisheriesjournal.com

Sampling sites

Criteria such as accessibility, occupation of the surrounding
perimeter and the ecological particularity established on the
basis of the habitat type of the site were taken into account to
define the various sampling stations for macrofauna. These
stations were defined following a survey carried out in the
fluvio-lacustrine zone of the Soubré dam in June 2019. A total
of six sampling stations (Tiémé, Amaragui, Gnamandji,
Kpéhiri, Pont and Karmel) were selected (Figure 1).

Tiémé (TIE) is a station located upstream in the fluvial
section of the Sassandra River (Figure 14). The substrate is
heterogeneous, but dominated by sand with silt in some places
(localised clogging). The current is fast and the banks slope
between 45 and 85°. The canopy is high (75-95%).

Amaragui (AMA), is the station located in the upstream zone
of the lake with geographical coordinates of 05°48'20"N and
06°43'09"W. It is an intermediate environment between the
lake and the fluvial part of the Sassandra. The substrate at this
station is made up of sand and clay. This area is covered by
rubber and cocoa plantations.

Gnamandji (GNA), is located in the median zone of the lake
in geographical position 05°46'57"N and 06°36'08"W. The
station's substrate consists of clay and sand. The station is
located near a village that bears its name. It has a landing
stage for collecting fisheries data. e. The body of water is
covered in places by aquatic vegetation.

Kpéhiri (KPE), is located in the lower reaches of the lake in
a flood plain with a sandy bed in geographical position:
05°46'82"N and 06°38'74"W. The banks are made up of
sandy-clay materials with a gentle slope that is steep in
places. The bed of this part of the lake has a sandy bottom.
The vegetation consists of very degraded forest, cocoa and
rubber plantations and yam fields.

Pont (PON) is one of the downstream stations in the fluvial
section of the Sassandra (Figure 18). It is located in the town
of Soubré. The substrate is sand. The plant cover is essentially
composed of Poaceae (Echinochloa pyramidalis). The slope
of this station is not very steep.

Karmel (KAR) is a station located near the town of Soubré,
upstream from the Pont station. At Karmel, man-made
activities such as washing, rice growing and cocoa farming
are practised in the surrounding area. Part of the riverbank is
forested. The slopes of the banks are steep. The substrate at
this station consists mainly of mud and clay (Figure 1).

@ et s
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Fig 1: Location map of the sampling area in the Soubré dam lake (Ivory Coast) Tiémé = TIE; Amaragui = AMA; Gnamandji = GNA; Kpéhiri =
KPE; Pont = PON; Karmel = KAR
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Sampling of macroinvertebrates

Biological data were collected monthly from July 2019 to
February 2020 at the various stations. The biological material
was taken from the bottom (benthos) and the bank. A 30 cm
square opening net was used to collect organisms on the bank,
more precisely in the grass beds at each station. Sampling was
carried out by dredging the bottom with a drag net, moving
back and forth over a distance of around three metres for four
to five minutes. The Van Veen grab was then used to collect
macroinvertebrates from the sediment [17-8], At each station,
12 grab samples (corresponding to a surface area of 0.1125
m?) were taken 7],

The substrate from each material thus obtained was tipped
onto a rectangular sieve (50 cm x 40 cm) with a mesh size of
1 mm, on which the sediment samples were rinsed several
times with water in order to reduce the quantity of substrate
taken. The resulting rejects were placed in a jar, fixed with
5% formaldehyde and transferred to the laboratory. In the
laboratory, after sorting, the recovered organisms were
observed using an Olympus SZ 30 binocular magnifier. The
macroinvertebrate individuals collected were identified and,
in most cases, counted down to genus or species using the
identification keys of Dejoux et al. (1981) *; De Moor et al.
(2003) 2% Tachet et al. (2003) 24,

Data analysis

The aquatic macroinvertebrate data were analysed using
methods with simple and multivariate variables. Indices such
as Shannon-Weaver diversity, Pielou equitability and taxon
occurrence were also calculated at each station.

Percentage of species occurrence
The percentage of occurrence provides information on the
habitat preferences of a given species. According to Hyslop
(1980), it is the number of times the species appears in the
samples. It is calculated as follows

F= Fi*100/Ft

Where

Fi = number of samples containing species i; Ft = total
number of samples obtained. Depending on the value of F,
three groups of species are distinguished: constant species (F
> 50%); accessory species (25% < F < 50%); accidental
species (F < 25%).

Shannon diversity index H'

Shannon diversity is the degree of complexity of a stand. It is
expressed by an index that incorporates both the richness of
the stand and the specific abundances. It is used to express the
structure of the population and to characterise the equilibrium
of the population in an ecosystem. The Shannon index is
calculated as follows: H' = - XPi Log2 Pi or Pi=Ni/ N. Ni =
Number of species i, N = Total number of the stand and Log 2
= logarithm to the base of 2.

Equitability index (E)

The equitability or Pielou index expresses the distribution of
individuals between species in the same environment. The
regularity index varies between 0 and 1. If E tends towards 1,
the population is in equilibrium and the distribution of
individuals between species is fair. Conversely, equitability
tending towards zero characterises an unbalanced population
122 For this study, Pielou equitability was calculated using
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index data. RStudio software was used to calculate the Pielou
index (J) using the following formula: E = H'/H' max or H'
max = Log2 S (H' = Shannon-Weaver index. S = Specific
richness).

Statistical Method

The spatial variability of taxonomic richness, abundance and
diversity indices was assessed using the Kruskal-Wallis test
with a threshold of 5% using R software. The t-test performed
with XLSTAT v2018 software (Microsoft Office Excel) was
used to compare the means, Shannon indices and benthic
macroinvertebrate density, and to calculate the probabilities
that the communities in the different samples, taken in pairs,
are identical. XLSTAT v2018 software (Microsoft Office
Excel) was used to construct the hierarchical classification
dendrogram for discriminating between the various sampling
stations in the reservoir. The Euclidean distance is used as the
assembly distance.

Results

Composition of aquatic macroinvertebrates in the Soubré
dam lake: A total of 20581 individuals divided into six
classes of macroinvertebrates were collected: Insects,
Gastropods,  Annelids, Bivalves,  Arachnids  and
Malacostracans. The population is dominated by. The
population is dominated by Gastropods with 55.69% of the
total number of individuals, followed by Insects with 40.26%

(Fig. 2).

Annelids Arachnids
037 % 027 % -
Malacostracans | Bivalves
2.68% 0.71%
Insects - =
40,26% =—— Gastropods —
§5,69% =

.:'}!|!|'v'|\\ .

—

Fig 2: Proportions of taxa collected at the Soubré dam lake

At the various sampling stations, the macroinvertebrates
collected were divided into six (6) classes, 17 orders, 60
families and 117 taxa (Table I). The Insect class is the most
diverse, with eight (8) orders, 44 families and 95 taxa,
followed by the Gastropod class, with 03 orders, eight (8)
families and 12 taxa. They are followed by the Bivalves and
Malacostracans with three (3) taxa each. Next comes the class
of Annelids with two (2) families comprising two (2) taxa.
The class Peanuts is the least represented with only one
family.

Table | shows the orders of aquatic macroinvertebrates in the
study area. The abundance of orders of aquatic organisms is
dominated by individuals of the Mesogastropoda class of
Gastropoda in the sampling environments. They are followed
by the order Basommatophores at stations located in
lacustrine environments (AMA, GNA and KPE). On the other
hand, in river environments, two orders of insects (Hemiptera
and Odonata) came seconde at the TIE and KAR stations for
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Hemiptera and at the PON station for Odonata. Annelid
Haplotaxida were not collected at the TIE and PON sites. The
maximum abundance of this order was observed at station
KPE, one of the lake's stations. The orders Lepidoptera and
Plecoptera were only sampled in fluvial environments during
this study. The orders Malacostraca were present only at the

https://www.fisheriesjournal.com

order was abundant at the AMA station, located in the
lacustrine environment upstream of the Soubré hydroelectric
dam.

The taxonomic composition of macroinvertebrates in the
fluvio-lacustrine zone of the Soubré hydroelectric dam is
presented in Table II.

TIE and PON stations. In the Bivalve class, the Venoroides

Table 1: Preponderance of orders of aquatic macroinvertebrates in the fluvio-lacustrine zone of the Soubré hydroelectric dam

Macro invertebrates TIE AMA GNA KPE PON KAR
Annelids 0 16 5 38 18 0
Haplotaxidas 0 16 5 38 18 0
Arachnids 9 20 7 6 6 8
Araneids 9 20 7 6 6 8
Bivalves 25 49 18 20 15 19
Myids 15 33 18 20 0 19
Venoroids 10 16 0 0 15 0
Gastropods 722 3041 2756 2904 777 1263
Basommatophores 163 796 582 612 145 168
Littorinimorphs 24 0 73 91 0 0
Mesogasteropods 535 2245 2101 2201 632 1095
Insects 1542 1447 1544 1053 1210 1491
Coleoptera 182 132 100 29 57 102
Diptera 107 482 550 498 242 313
Ephemeroptera 247 78 125 55 158 249
Hemiptera 395 244 234 195 228 352
Lepidoptera 47 0 0 0 2 0
Odonates 334 397 364 173 339 297
Plecoptera 75 0 0 0 55 0
Trichoptera 155 114 171 103 129 178
Malacostracans 514 0 0 0 0 38
Amphipods 276 0 0 0 0 0
Decapods 238 0 0 0 0 38
| Sampling stations in the study environment |
Classes Orders Families Taxa TIE AMA | GNA | KPE | PON | KAR
. . Alluroididae Alluroides tanganyikae - + - - - -
Annelids Haplotaxidas Lumbricidae Helohdella sp. - + + ++ + -
Amphipods Gammaridae Gammarus pulex +++ - - - -
Malacostracans Decapoda Desmocarididae | Desmocaris trispinosa +++ - - - - -
Palaemonidae Macrobrachium dux + - - - - +
Arachnids Araneids Thomisidae Misumena sp. + ++ + + + +
. . Corbula gibba + - + + - -
Bivalves Myidae Corbuliidae Corbula trigona + +++ + + - +
Venoroids Sphaeriidae Pissiduim punetifera ++ + - - ++ -
Lymnaeidae Lymnaea natalensis + ++ ++ + - -
Physidae Physa marmorata + +++ ++ +++ + +
Basommatophores Afrogorus sp. - L . i hi b
- Biomphalaria pfeifferi - + + ++ + +
Planorbidae -
Bulinus globosus - + - - - -
Gastropods Indoplanorbis exustus +++ +++ +++ +++ +++ +++
Littorinimorphs Hydrobiidae Hydrobia gabonensis + - + + - -
Ampullariidae Lanites varicus +++ +++ +++ +++ +++ +++
Mesogasteropoda Bithyniidae Gabb_iella africana - +++ +++ ++ ++ ++
i Melanoides tuberculata +++ +++ +++ +++ +++ +++
Thiaridae ——
Potadoma liricincta - - - - - +
Gastropods Mesogasteropoda Viviparidae Viviparus sp. +++ +++ +++ +++ +++ +++
Dytiscus marginalis - - ++ - + -
Hydrocoptus simplex + - - - + -
Dytiscidae Laccophilus vermiculosus + + - - - -
Neptostermus sp. + - - - - -
Insects Colgoptera Yola elegantula - - - - + +
Diptera Elmidae Elmis sp. + ++ + + + +
Aulonogyrus sp. + - - - - -
Gyrinidae Dineutus Aereus - - + - - -
Orectogyus sp. +++ +++ - - + +
Hydrophilidae Enochrus sp. + ++ + + + +
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Hydrobius sp. + - - - _ ¥
Laccobius sp. + - - - - B
Athericidae Atherix sp. - + - - + ¥
Ceratopogonidae Cerotopogon sp. - - - - + +
Chaoboridae Chaoborus sp. + + + + _ ¥
Chironomus formosipennsi - + + + + ¥
Chironomus imicola + + +++ ++ 4+ +
Chironomidae Chironomus sp. - + + + - +
Cricotopus sp. - - - + N _
Nilodorum brevipalpis + - ++ + - +
Orthocladiinae - + - + R N
Polypedilum fuscipenne - - + + + "
Chironomidae Procladius sp. - + + + - N
Tanypus fuscus - ++ - + T N
Aedes sp. - ++ - T+ - N
Diptera Culicidae Anopheles sp. + =+ i+ - " "
Culex sp. + +++ ++ +++ + +H+
Muscidae Musca sp. - - + R - N
Simuliidae Simulium damnosum - + ++ + _ N
Syriphidae Eristalis sp. - - - - T _
Tipulidae Tipula sp. - + + T+ - N
Insects Baetidae Afrobaetodes sp. + - - - - "
Cloeon dentatus - + ++ - + +
Baetidae Procloeon sylvicolo _ + - + + T N
Pseudocloeon bertrandi + - - - B ¥
Caenidae Caenis sp. ++ - - - ¥ +
‘s Afronurus sp. ++ - - - T n
Ephemeroptera Heptageniidae Notonurus sp. n - - - - :
Adenophlebia sp. + - - - + T+
Leptophlebiidae Choroterpes sp. + + - - + +
Thraulus sp. + - - - + _
Oligoneuriidae Elassoneuria sp. hi A - - - +
Oligoneuria sp. - - - - T n
Tricorythidae Tricorythus sp. + + + + + ¥
Belostomatidae Diplonychus sp._ + + + + - -
Limnogeton fieberi + ++ +++ + + ++
.. Micronecta scutelloris +++ + N T T N
Corixidae -
Stenocorixa protusa + - - T N _
Gerridae _ Gerris sp. _ + - + - T n
Limnogonus chapardi - - - - ¥ ¥
Hydrometridae Hydrometra sp. + - - + _ ¥
Mesoveliidae Mesovelia vittigera + - + T - N
Hemiptera Naucoridae Laccoco_ris SP. + - ' - + -
Insects _ Naucoris sp. + + - - R _
Nepidae Laccotrephes ater + - - - R _
Notonectidae Anisops sardae ++ + + + N n
Pleidae Plea pullula + - - ¥ ¥
Plea sp. + - N N N N
Psychomydae Paduniella sp. + - - - T _
Ranatridae Ranatra sp. + - - - i+ T
Veliidae Microvelia sp. * - * + + +
Rhagovelia reitteri + + - + —+ P
Lepidoptera Crambidae Eoophila sp. + - - - + -
: Phaon iridipennis - + + - + n
Odonates Calopterygidae Sapho bicolor ~ - - - - y
Chlorocyphydae Chlorocypha sp. - - - - + +
L Coenagrion sp. +++ + +4+ + ++ T+
Coenagrionidae : -
Pseudogrion wellani + + - - ¥ ¥
Corduliidae Cordulia sp. _ - + + - + -
Oxygastra curtisii - - - - T T
Ictionogomphus sp. - ++ + - + -
Insects Odonates Gomphidae Microgomphus sp. _ - - - + —+ B
Paragomphus hageni + + + + + T
Phyllogomphus aethiops + + + + + N
Bradinopyga strachani + - - N N N
Libellulidae Chalcost_ephia flavifrons - - _ - N v
Libella sp. ++ - - - + ¥
Libellula sp. + ++ + + + ¥
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Olpoogastra sp.

1
+

Pantala plavescens

Urothemis sp.

+ |
+
+|+ ]
+
.

Zygonix sp.

Zygonix torrida

.
+ |+ |+
+
+
'

+
+
+

Macromiidae

Macromia sp.

Plecoptera Perlidae

Neoperla spio ++ - -

Ecnomidae

Ecnomus sp. ++ ++ ++

+

'

.

'
++ |+ [+

+

Trichoptera Hydropsychidae

Amphipsyche sp. -

.
+
+|+]

Hydropsyche sp.

Hydropsychidae

Macrostemum capense +

+ |
!

Polymorphanisus sp. -

!
+ |
Ll
!

Afritrichia sp. -

Insects Trichoptera Hydroptilidae

Hydroptila sp. -

+|+ ]
o
+ |
il
'

Ceraclea sp. - - - - +

Leptoceridae

Leptocerus sp. + + ++ i

Oecetis sp.

+|+|+]

++ - - - +

Frequency of occurrence

Table Il shows the frequency of occurrence of the taxa
collected at all the stations. Collections. This table shows four
(4) frequent taxa: Viviparus sp., Melanoides tuberculata,
Lanites varicus and Indoplanorbis exustus, (Gastropods). At
the TIE station, we recorded nine (9) taxa (Gammarus pulex,
Desmocaris trispinosa, Coenagrion sp., Micronecta
scutelloris, Orectogyus sp., Viviparus sp., Lanites varicus,
Indoplanorbis exustus and Melanoides tuberculata) which
were constant, i.e. 12.33%, and eight (8) taxa (Oecetis sp.,
Ecnomus sp., Neoperla spio, Libella sp., Anisops sardae,
Afronurus sp., Caenis sp., and Pissiduim punetifera)
accessory, i.e. 10.96% of the number of taxa collected in this
environment. As for the AMA station, nine (9) taxa (Culex
sp., Orectogyus sp., Viviparus sp., Melanoides tuberculata,
Gabbiella africana, Lanites varicus, Indoplanorbis exustus,
Physa marmorata and Corbula gibba) were constant in the
samples and 12 taxa (Ecnomus sp., Libellula sp.,
Ictionogomphus sp., Limnogeton fieberi, Diplonychus sp.,
Anopheles sp., Aedes sp., Tanypus fuscus, Enochrus sp., Elmis
sp., Lymnaea natalensis and Misumena sp.) were accessory.
At station GNA, analysis of the results shows that nine (9)
taxa (Leptocerus sp., Coenagrion sp., Limnogeton fieberi,
Chironomus imicola, Viviparus sp., Melanoides tuberculata,
Gabbiella africana, Lanites varicus and Indoplanorbis
exustus) or 17.64% are frequent. At station KPE, six (6) taxa
(Physa marmorata, Indoplanorbis exustus, Viviparus sp.,
Lanites varicus, Melanoides tuberculata and Culex sp.) were
constant in the samples, i.e. 10.91%. In addition, samples
from the PON station recorded five (5) taxa (Indoplanorbis
exustus, Lanites varicus, Melanoides tuberculata, Viviparus
sp. and Chironomus imicola) constant at 07.36%. At station
KAR, we recorded seven (7) constant taxa (Indoplanorbis
exustus, Lanites varicus, Melanoides tuberculata, Viviparus
sp., Culex sp., Rhagovelia sp. and Chalcostephia flavifrons).
Analysis of the occurrences shows that at station GNA we
obtained the highest proportion of constant taxa (15.68%) and

accessory taxa (21.56%). However, the highest proportion of
accidental taxa was noted at the PON site.

Table 3: Frequency of occurrence of taxa in the Soubré
hydroelectric dam lake

| Sampling stations |

Frequency of | 10| AMA | GNA | KPE | PON | KAR
occurrence (%)

Taxonomic richness | 73 58 51 55 68 62

Constant 12,33| 15,51 | 17,64 | 10,91 | 07,36 | 11,29
Accessories 10,96] 20,69 | 19,60 | 12,72 | 10,29 | 12,90
Accidental 76,71| 63,79 | 62,76 | 76,37 | 82,35 | 75,81

Taxonomic distribution of aquatic macroinvertebrates in
the Soubré dam lake

The diversity index and abundance of taxa obtained at the
various sampling stations are shown in Table IV. The AMA
station recorded the highest abundance (4573 ind.) of the six
sampling stations. It was followed by the GNA and KPE sites
with 4330 and 4021 individuals respectively. The lowest
guantitative richness was observed at the TIE, PON and KAR
stations. Station TIE recorded the highest taxon richness (73
taxa), followed by station PON with 68 taxa. Then the KAR
station with 62 taxa. The lake sites had the lowest taxon
richness, with 51 taxa collected at station GNA, 55 taxa at
station KPE and 58 taxa at station AMA. The highest
Shannon indices (H) were obtained at the TIE site (3.71),
while the lowest index was observed at the KPE site (2.85).
With regard to the equitability of Pielou (J), the highest values
were observed at the TIE sampling point (0.86), while the
KPE site (0.71) also had the lowest Pielou (J) value. Analysis
of the indices (Taxonomic Richness, Shannon_H and
Equitability of Piélou J) subjected to the Kruskal-Wallis test
revealed no significant difference between the stations (p >
0.05).

Table 4: Spatial variations in taxonomic richness, relative abundance, Shannon_H Index and Equitability of organisms collected during the

study
| Sampling stations |
Index TIE AMA GNA KPE PON KAR
Abundance 2812 4573 4330 4021 2026 2019
Taxonomic Richness 73 58 51 55 68 62
Shannon index H 3,71 3,05 3,06 2,85 3,50 3,43
Equitability J 0,86 0,75 0,78 0,71 0,84 0,83

Hierarchical classification of dissimilarity of stations in
the fluvio-lacustrine zone of the Soubré dam according to

the species of aquatic macroinvertebrates collected
An ascending hierarchical classification analysis of the
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various sampling stations was carried out on the basis of the Group Il comprises the other stations. This second group can
abundance of macroinvertebrate species (Figure 4). The be subdivided into two sub-groups: the PON and KAR
dissimilarity dendrogram obtained allows us to consider two stations on the one hand, and the AMA, GNA and KPE
main groups of stations. Group | comprises the TIE station. stations on the other.
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Fig 4: Hierarchical classification of sampling stations based on the similarity of assemblages of aquatic macroinvertebrate families.

Correlation analysis of the spatial distribution of two axes represent 69.8% of the total variability. Analysis of
macroinvertebrate orders the graph shows that the order of Plecoptera, Ephemeroptera,
A Principal Correspondence Analysis (PCA) was carried out Hemiptera, Trichoptera and Amphipoda are correlated with
between the different sampling stations and the abundance of the TIE, KAR and PON stations. Stations AMA, GNA and
macroinvertebrate orders (Figure 5). Axis | expresses 55.1% KPE are correlated with Diptera, Mesogasteroptera and
of the information, while axis Il expresses 17.8%. The first Basommatophtera.
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Fig 5: Correlation of the spatial distribution of macroinvertebrate orders
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Discussion

The study of the benthic macrofauna of the fluvio-lacustrine
zone of the Soubré hydroelectric dam recorded 20581
individuals. The number of individuals observed is
significantly higher than that collected in Lake Taabo [°! and
in the Aghien lagoon in C6te d'lvoire [71. On the other hand, it
is lower and very far from the number obtained by Sanogo et
al. (2014) 24 in three bodies of water in the Volta basin in
Burkina-Faso. Indeed, the results show that the study
environment has a large number of macroinvertebrates
dominated by the Gastropoda class, which represents 55.69%
of the faunal groups in the fluvio-lacustrine zone of the
Soubré hydroelectric dam. In second place comes the class of
Insects with 4485 individuals, or 29.31%. The results of this
study do not corroborate those of: Allouko et al. (2018) 2°:
Kra et al (2018) [**F Camara (2013) [*1 and Edia (2008) "]
who found in their samples the abundance of individuals of
the Insect class compared to the other classes of aquatic
macroinvertebrates. The Insect class is made up of 08 orders.
The orders Diptera (2192), Odonata (1904) and Hemiptera
(1648) have a very high abundance compared to the other
orders of insects sampled in the fluvio-lacustrine zone of the
Soubré hydroelectric dam, more specifically in the lacustrine
environment. Our results are contrary to those of Sanogo et al.
(2014) 24 whose work in the Volta basin in Burkina Faso
noted that the macroinvertebrate community largely
dominated by the Insect class. It could be that the water at
stations located near built-up areas is highly mineralised and
loaded with organic matter. Stress in these environments
could be at the root of the reduction in the composition of the
benthic community. Thus, a disturbed watercourse can create
unfavourable conditions for certain organisms
(polluosensitive), leaving room for other, more tolerant
organisms (polluoresistant) 81, Given that the dam zone is
constantly subject to several anthropogenic activities such as
daily fishing, field work and gold panning, this could explain
the development of polluo-resistant organisms
(Chironomidae, Thiaridae, Culicidae, Physidae,
Ampullariidae, Viviparidae). This also results in a low
presence of polluo-sensitive taxa, with organisms from the
Plecoptera, Ephemeroptera, etc. being less abundant in the
environments studied.

The macroinvertebrate communities collected in the Soubré
dam area are fairly diverse, with 117 taxa divided into 17
orders, 60 families, 06 classes and 03 phyla: Arthropods,
Annelids and Molluscs. On the one hand, this high taxonomic
richness could reflect the existence of better environmental
conditions in these aquatic environments, especially in the
fluvial stations. The organisation of the specific composition
of macroinvertebrates in the aquatic environments of the
study sites is close to that of African freshwater [17-18-23-27-29-30]
The high abundance of aquatic macroinvertebrates observed
in these studies could be linked to the performance of the
equipment and the sampling techniques used. In fact, during
this study, in addition to sampling the benthos with the bank
grab, several sampling points were defined radially on each
site of the lake and two points in the fluvial environment to
collect abundant aquatic macroinvertebrates in the waters of
the fluvio-lacustrine zone of the Soubré hydroelectric dam.
These assertions confirm the remarks made by Yapo et al.
(2017) B4, Allouko (2018) [*1 and Kressou (2020) €1, who
also used the same conventional tools for sampling. However,
according to Gnohossou (2006) 2, artificial substrates are
more effective than conventional sampling tools (Troubleau

https://www.fisheriesjournal.com

net and VVan Veen bucket). Compared with the results of other
studies in lvorian freshwater, our data are more diverse than
the results of the work of Kouamé et al. (2011) 31, who
obtained 40 families of macroinvertebrates in the lacustrine
environment of the Taabo hydroelectric dam, sampling only
macrophytes, and Yapo et al. (2012) 34, who collected 45
families of macroinvertebrates in fishponds in the south of
Cote d'Ivoire. Abbou et al. (2014) B3 collected 52 families
and 80 taxa in the Sebou basin in Morocco. Similarly, Kra et
al. (2018) 1 inventoried 04 classes subdivided into 74 taxa in
the Comoé river basin (Cote d'lvoire). However, this
composition of aquatic macroinvertebrates seems to be
similar to those found by de Edia (2008) 21 who obtained 119
taxa for 62 families in the Soumié, Eholié, Ehania and Noé
coastal rivers (south-east, Cote d'lvoire). Our results also
corroborate those of Camara et al. (2012) B¢ who identified
62 families divided into 119 taxa in the Banco forest (south,
Cote d'lvoire) and those of Djene et al. (2019) B who
obtained 132 taxa in the Aghien lagoon (south-east, Cbte
d'lvoire). The taxonomic richness of the macroinvertebrate
community is dominated by the Insect class, which accounts
for 96 of the 117 taxa collected (82.05%). The Gastropod
class came second with 12 taxa, i.e. 10.25% of the taxonomic
richness of the Soubré dam zone. The difference in taxonomic
richness observed in our study is due to the sampling
methodology adopted.

These results seem to confirm other studies in which Odonata,
Hemiptera and Diptera dominate the taxonomic richness of
freshwater lagoons 26381, The specific abundance of Odonata,
Diptera and Gastropoda at the stations studied could explain
the high level of organic pollution in this environment. On the
other hand, there was a total absence of Plecoptera and
Lepidoptera at stations located in lacustrine environments,
which could be explained by the fact that these orders are
composed of invertebrates that are polluted and sensitive to
environments affected by any disturbance B, With regard to
the spatial distribution of the taxa collected in the study
environments, the stations in the natural environment (TIE,
PON and KAR) recorded the highest numbers of taxonomic
richness. These results indicate that changes in habitat
determine the structure of the macroinvertebrate population.
In fact, no station is perfectly identical to another in the two
aquatic environments. Also, at the stations (AMA, TIE and
GNA) in the lacustrine part, the number of taxa is low but the
density of species, which are mainly euryhaline, is very high,
which is in line with the results of Tudorancea et al. (1989)
(491 in Ethiopian lakes. According to these same authors, the
minimum density of macroinvertebrates is observed during
the flood period and the maximum during low water, which is
confirmed by our results. Moreover, according to Yapi et al.
(1994) M1, macroinvertebrate eggs are laid during the rainy
season, followed by hatching and development of the larval
stage during the dry season.

The highest Shannon-Weaver index values were recorded at
the TIE fluvial environment sites (3.71), followed by the PON
site (3.50) and the KAR (3.43), while the lowest index was
noted in the lacustrine environment at the KPE station (2.85).
On a monthly basis, this index was high in August at the TIE
station and low at KAR and. As for the Piélou equitability
index, the river stations had the highest values, unlike the lake
sites. These results indicate that 03 families, namely
Viviparidae (Viviparus sp.), Ampullariidae (Lanites varicus)
and Thiaridae (Melanoides tuberculata), are the most
important species colonising the sediment at the study sites.
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These results therefore indicate that organisms of the class
Gastropoda are the only taxa collected on a very regular basis
at the 06 sites considered. Indeed, Merritt & Cummins (1996)
31 have indicated that the variation in environmental
conditions under which Gastropoda individuals are found is
more extensive than that of other groups of aquatic
macroinvertebrates. These organisms therefore have a wide
range of resilience and morphological, physiological and
behavioural adaptations. Furthermore, at the 03 stations
(AMA, GNA and KPE) located in the lake environment, there
was also a high occurrence of 03 families, namely the
Chironomidae (Chironomus imicola), the Culicidae (Culex
sp.) and the Planorbidae (Indoplanorbis exustus). At the
riverine stations (TIE, PON and KAR), in addition to the 04
taxa that are very common at all the sampling sites in the
study area, 02 families of insects were recorded, namely the
Libellulidae (Zygonix torrida) and the Veliidae (Rhagovelia
reitteri).

The dissimilarity dendrogram remains of interest for our
study, which is aimed at the biological evaluation of the
Soubré lake and river ecosystem after impoundment. Its
analysis reveals that the use of taxon density shows the impact
of the dam on the distribution of aquatic macroinvertebrates.
This taxonomic level is classically used in calculations of the
biological quality index of watercourses at European level [*31,

Conclusion

The work undertaken as part of this project enabled us to
carry out an inventory of macroinvertebrates in the Soubré
hydroelectric dam area on the Sassandra River in Cote
d'lvoire. The macroinvertebrate community collected in the
study area is fairly diverse, dominated by arthropods, which
account for 89.74% of the taxa collected, followed by
molluscs (10.25%). The dam has an impact on the distribution
of macroinvertebrates.
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