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ABSTRACT

This research work focused on discovering the impact of dredging on Plankton composition in River
Otamiri-Ochie, Rivers State. The aim was to note the indiscriminate dredging pattern by both the locals
and mechanized companies using plankton as bio-indicator. Samples collection was carried out for 6
months (August 2019 —January 2020) in three stations. Plankton captured and species identification was
carried out using recommended keys. Analysis of data was done using ANOVA and the Margalef’s
species diversity indexd. Phytoplankton was made up to 7 taxa with order of dominance as
cyanophyta(19.52%)>chlorophyta>(18.75%)>Baciliarophyta
(16.17%)>euglenophyta(12.63%)>pyrrophyta(12.15%)>chrysophyta(10.62%)>xanthophyta(10.14%).
Zooplankton was made up of 8 taxa with order of dominance as rotifer (23.59%)> protozoa (21.86%)
>cladocero (20.02%) >copepoda (19.90%) >insect egg (5.40%)> insect larva (4.37%) > fish egg (3.91%)
> fish larvae (0.92%).Based on the findings the researcher made some recommendations: Unauthorized
opening up of plots for dredging should be discourage by appropriate local operators, state government
should develop a policy mandating the explorers of these construction materials to reinvest and repair the
old (disused) dredge sites, government should enact a law mandating the dredging companies operating
in Otamiri-Ochie River to carry out an environmental impact assessment before and after the dredging
operation, locals should be enlightened on the negative effect associated with dredging as an enterprise,
government at all levels should evolve an action plan and should be able to implement the existing
environmental laws, educational institutions should encourage more research on the effect of dredging
especially on aquatic life and as regards to pollution, scientist should be empowered by the government
and non-governmental organization in order for them to carry out annual research on the effect of
dredging on biota.
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INTRODUCTION

Dredging is a worldwide excavation activity that involves removing sediments from a sea, river or
lakebed and depositing it at a new location (Burnn et al., 2005; Thompson et al., 2009, CTDA 2011;
Tillin et al., 2011; Woda, 2013). It is the removal of large quantity of sand from the water bed, in order to
create a transportation path which will facilitate navigation or improve business activities. A flat surface
can be formed on wet land vegetation when materials from dredging are deposited (Turner & Streever,
2002). Manual dredging has been practiced in Nigeria and is ongoing till today. It has established an
industry of its own. The purpose is to create an avenue that will make sharp sand available in large
quantity for building purposes and allowing the movement of boat to be free (Aroh, 2000).
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In recent time increase in human population, with its accompanied rise in demand for basic needs of life,
such as food, shelter and clothing and the industrial need of raw materials for construction, building, etc.
has motivated humans (man) to harness the available resources and this has led him to be concerned about
the environment in which he lives (Ndukwe, 2011). For thousands of years sand and gravel have been
used as one of the basic raw materials for construction of road and building of bridges, dams etc. Today,
the demand for sand and gravel continues to increase, mining operators, in conjunction with cognizant
agencies, must work to ensure that sand and gravel must be made available as to meet up the demand,
locally, and internationally and secondly to ensure that dredging is conducted in a responsible manner
(Nikolaos,2015). So many authors including Eze (2005), Chattopadhyay and Barik ( 2009), Altaf et al
(2010) have carried out a good number of research about the numerous effects of natural or anthropogenic
condition on plankton dynamics and compositions in the aquatic ecosystem.

Dredging of sand on large or commercial scale is highly common in the riverine areas of Nigeria as a result
of surrounding rivers and ocean. Since time immemorial, mankind has exhaustively used sand gravel
dredging as a major material for the creation of infrastructures all over the world. It is an important tool
that cannot be left out. The high demand for these particular natural resources has continued to rise due to
the alarming rate of urban growth. This is the concept of population growth in a biological sense vis-a-vis
increase in technological consumption- matrix, posing negative effects on the environment (Wetzel,
2001). There is high level of species attached to the stream bed deposits dislodgement/displacement, as
well as reduced feeding opportunities which is due to the disturbance created during dredging activities.
Plankton makes up the first trophic level, which significantly is the starting point of energy transfer in the
aquatic ecosystem. Their well-being is of highest significance to the total health and integrity of the
system (Ekwu & Sikoki 2006).

Effects of suction dredging on water quality and zooplankton community structure in a shallow of
eutrophic lake were evaluated. The results showed that a decreasing trend for levels of phosphorus, organic
matter, total suspended solids, Chlorophylla and Secchi transparency in the water column was found, while
levels of water depth, electrical conductivity, total dissolved solids and NO3; -N concentration increased
markedly post-dredging. The effects of dredging on dissolved oxygen, pH value and temperature were
almost negligible. The zooplankton community structure responded rapidly to the environmental changes
caused mainly by dredging. As a result, the abundance of rotifers decreased, while the density of
zooplanktonic crustaceans increased markedly. The representative taxa were Brachionus angularis, B.
budapestinensis, B. diversicornis, Synchaeta spp. and Neodiaptomus schmackeri. A distinct relationship
between zooplankton taxa composition and their environment unraveled by a redundancy analysis,
indicating that the measured environment contributed to the variations in the zooplankton community
structure to some extent, and the first four synthetic environmental variables explained 51.7% of the
taxonomic structure, hence it was deduced that with the reduction of internal nutrient load and a shift in
dominance by less eutrophic species, dredging might be one of effective measures for environmental
improvements of such lake (Shiyang et. al. 2019).

MATERIALS AND METHODS

Study Area: The study was carried out for a period of six months (August, 2019 —January, 2020) in
Otamiri-Ochie River, in Etche Local Government Area of Rivers State, Nigeria. The Otamiri-Ochie River
is the major river that washes through the lhiagwa autonomous community, in the Owerri West Local
Government Area of Imo State, Nigeria, West Africa. This river runs from Egbu where it has its major
base or Ishimmiri rather as it is called in the Igbo Language, to Nekede, lhiagwa, Eziobodo, Olokwu,
Umuisi, Mgbirichi, Umuagwo, and finally to Ozuzu in Etche town of Rivers State of Nigeria. Otamiri-
Ochie River, is a fresh water system that is non-tidal and passes through a large number of communities
that constitute Igbo-Awuru-Asa people in Etche Local Government Area, Rivers State Nigeria, where it
finally joins the Atlantic Ocean (Ogbuagu et al., 2011). The Otamiri-Ochie River is made up of two
confluences at Etche, the first one is fresh water called Oge-Ochie River, which make up one of the three
rivers in Etche, at Nihi, and the second is Imo River making the reach lower at Umuebulu which is also
fresh water. 10,000km? stretch is what Otamiri water shed covers. It has annual rainfall of 2250-2500mm;

82


https://www.sciencedirect.com/science/article/abs/pii/S1001074209600966#!

Njoku & Bob-Manuel..... Int. J. Innovative Biosciences Res 14(3):81-89, 2026

the area is tropical and mean temperature is 27(°C) all through the year. The wet and dry season are the two
season observed, April-October is the period of wet while November-March is the period of dry with little rain
It lies between longitude 0605’ and 0714E and latitude 0508 and 04 45 N .The maximum humidity of 90% is
observed during wet period and 40% throughout the dry period making it the minimum in that area (Ogbuagu
et al., 2011). Three sampling stations were established along the length of Otamiri-Ochie River. Each of the
stations were visited once a month usually at the second week. The three stations investigated in this study is
described below base on personal observation.

Station 1 is situated 30m away from section 2 along the downriver of Otamiri-Ochie at Chokocho water way
close to the bridge. No dredging activities, rather other human activities.

Station 2 is located at upstream of Otamiri-Ochie River after Chokocho bridge along the water way. Dredging
activities is ongoing in this location.

Station 3 is 60m away from section 1, at the upstream of Otamiri-Ochie River after the dredging site .
Samples were collected in three sampling stations for plankton composition analysis using a locally made
canoe as a means of transportation.

The mesh size of 55 nm plankton net was used to obtain plankton samples. This was achieved by moving the
net horizontally on the surface of the river path for 5 minutes at each sampling station. Plankton samples were
put in 5% formalin solution enclosed in a container for fixing and the plastic container were properly labeled
according to ( Anene, 2003).

A wide-mouthed pipette was used to withdraw 1ml of the plankton sub-sample gotten from the field samples
which was homogenized by shaking the container a few times. It was later placed on a Sedge- wick rafter-cou
nting chamber and observed by direct microscope. Counts were done three times and their average was taken
and presented as organisms/ml of water.

Single factor analysis of variance (ANOVA) was used in the statistical analysis to test the homogeneity of
mean variance of plankton taxa across the sampling locations and means plots was used to determine post-hoc
plots of group means. Margalefs index was used to analyze species diversity

RESULTS

For station 1, cyanophyta has the highest species diversity (104), while xaatophyta has the least species
diversity (59). Bicillalariophyta shows the highest (58) in dry season, while chryosphyta showed the least
species in dry season (22) (Table 1 ). For wet season, cynophyta showed the highest species diversity (46),
while pyrrophyta showed the least species of diversity (23) .

For station 2, chlorohyta has the highest species of diversity of (88), while chrysophyta has the least species
diversity (32). In dry season of station2, chlorophyta showed the highest species diversity (52), while
chrysophyta showed the least species (13). For station 2, wet season, cynophyta showed the highest species
(51), while chryosophyta showed the least species diversity (18). Wet season of 2 recorded higher species
diversity (207) than dry season (188).

In station 3, bacilariophyta has the highest species diversity (26), while xanthophyta has the least species
diversity (6). In dry season, Bacillariophyata showed the highest species diversity (14), while chryosphyta
showed the least species diversity (2).

Wet season, chlorophyta showed the highest species diversity (21), while xantophyta showed the least species
diversity (3). Wet season recorded higher species diversity (76) than in dry (35).

Table 1: Number of Phytoplankton Genera and Species Found in Dry Season (November 2019-January
2020)

Stations Description Bacillariophyta Euglenephyta Cyanophyta Pyrrophyta Xantophyta Chrysophyta Chlorophyta

1 Genera 15 17 23 16 22 22 26
Species 33 31 46 23 33 41 41

2 Genera 16 14 27 8 11 11 16
Species 40 29 51 13 13 13 36

3 Genera 10 8 8 3 3 6 16
Species 12 9 13 4 3 14 21
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Table 2: Number of Phytoplankton Genera and Species Found in Wet Season(August-October
2019)

Stations Description Bacillariophyta Euglenephyta Cyanophyta Pyrrophyta Xantophyta Chrysohyta Chlorophyta

1 Genera 6 3 5 26 7 11 16
Species 45 33 58 49 26 22 45
2 Genera 20 2 13 16 5 10 25
Species 26 25 30 34 28 19 52
3 Genera 11 4 6 2 3 2 1
Species 14 5 6 4 3 2 1
For wet season, MD1 for bacillariophta across the station is 16.130 with total species number of 98, while
for dry season,bacillariophta across station has MDI of 13.280 with total species number of 84.
Euglenophta has MD1 0f 10.880 with total species number of 69 for wet season while dry season has
MDI1 of 9.883 with total species number of 63.
Cyanophta has MD1 of 17.440 with total species number of 110 for wet season while dry season has
MDI1 of 14.839 with total species number of 94. Pyrrophyta has MD1 of 6.240 with total species of 40 for
wet season while dry season recorded an MD1 of 13.722with total species
number of 87. Xanthopyta has MD1 of 7.6830 with total species number of 49 for wet season while the
dry season has MD1 of 8.934 with total species number of 57.
Chrysophta has MD1 of 10.720 with total species number of 68 for wet season while the dry season has
an MD1 of 6.701 with total species number of 43. Chlorophyta has MD1 of 15.520 with total species
number of 98 while the dry season recorded MDI of 15.477 with total species number of 98.
Table 3: Number of Zooplankton Genera and Species Found in Dry Season(November 2019-
January 2020)
Insect Insect Fish Fish
Stations Description Protozoa Copepode Rotifers Eggs Larvae Cladocera Egg Larvae
1 Genera 26 18 25 13 11 18 9 3
Species 47 41 53 13 11 34 9 3
2 Genera 14 16 16 14 13 15 3 2
Species 28 36 31 15 12 26 3 2
3 Genera 15 11 14 11 7 6 1 0
Species 17 21 20 11 7 19 1 0
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Table 4: Number of Zooplankton Genera and Species Found in Wet Season (August-October 2019)

Insect Insect Fish
Stations Description Protozoa Copepode Rotifers Eggs Larvae Cladocera Egg Fish Larvae

1 Genera 14 18 21 3 3 25 12 2
Species 46 35 47 3 3 53 12 2

2 Genera 12 13 16 3 4 17 1 1
Species 45 35 38 3 4 35 9 1

3 Genera 7 5 8 2 1 7 0 0
Species 7 5 16 2 1 8 1 0

For station 1, rotifers has the highest species of diversity (100), while fish larvae has the least species
diversity (5). Rotifer showed the highest (53) in dry season, while fish larvae showed the least species in
dry season (3) (Table 3 ). For wet season, protozoa shows the highest species diversity (53), while fish
larvae shows the least species diversity (2).

In dry season, higher species diversity was recorded (211), while wet season is (201). For station 2,
protozoa had the highest species diversity (73), while fish larvae had the least species diversity (3). In dry
season of station 2, copepode showed the highest species of diversity (36), while fish larvae showed the
least (1). For station 2 Fish larvae showed the least species diversity (1) during wet season.

Wet season of station 2 recorded higher species diversity (170) than dry season (153). In station 3, rotifers
had the highest species diversity (36), while fish egg had the least species diversity (2), no fish larvae was
recorded. In dry season of station 3, copepoda showed the highest species diversity (21), while fish egg
showed the least species diversity (1). During wet season, rotifers shows the highest species diversity
(16), while fish eggs and insect larvae recorded the least species diversity (1). Fish larvae was not
recorded in dry season. Dry season recorded the highest species diversity (96) than in wet season (40).
For wet season, MD1 for protozoa across the station was 16.130 with total species number of 98, while
for dry season, protozoa across the station MD1 of 14.842 with total species number of 92. Copepoda had
MDI1 of 12.305 with total species number of 75 for wet season while dry season recorded MD1 of 15.821
with total species of 98. Rotifer recorded MD1 of 16.629 with total species number of 101for wet season
while dry season recorded MD1 of 16.799 with total species of 104. Insect egg recorded MD1 of 1.164
with total species of 8 for wet season while for dry season recorded an MD1 of 6.197 with total species
number of 39.

Insect larvae recorded an MD1 of 1.164 with total species number of 30 for wet season while the dry
season recorded MD1 of 4.729 with total species number of 8. Cladocera recorded an MD1 of 15.631
with total species number of 95 for wet season while the dry season recorded an MD1 of 12.722with total
species number of 79. Fish eggs recorded an MD1 of 3.325 with total value species number of 21 for the
wet season, while the dry season recorded MD1 of 1.957 with total species number of 13. Fish larvae
recorded an MD1 of 0.332 with total species number of 3 for the wet season, while the dry season
recorded MD1 of 0.652 with total species number of 5.
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Table 5: Species Diversity for Phytoplankton in Wet Season (August-October 2019) using
Margalets Diversity Index across the Station (between and within)

Sampling

Stations
Species STN1 STN2 STN3 TOTAL MDI %
Bacilariphyta 33 40 12 84 13.280 1328.0
Eugnephyta 31 29 9 69 10.880 1088.0
Cynophyta 46 51 13 110 17.440 1744.0
Pyrrophyta 23 13 4 40 6.2400 6240.0
Xantophyta 33 13 3 49 7.6800 7680.0
Chrysophyta 41 13 14 68 10.720 1072.0
Chlorophyta 41 36 21 98 15.520 1552.0
Grand Total 248 195 76 158
Margalets Diversity Index 39.52 31.04 12.000
MDI (%) 3952 3104 12000

Table 6: Species Diversity for Phytoplankton in the Dry Season (November 2019-January
2020)usingMargalets Diversity Index across the Station (between and within)

Sampling

Stations
Species STN1 STN2 STN3 TOTAL MDI %
Bacilariphyta 45 26 14 85 13.403 1340.3
Eugnephyta 33 25 5 63 9.8928  9892.8
Cynophyta 58 30 6 94 14.839 1483.9
Pyrrophyta 49 34 4 87 13.722 1372.2
Xantophyta 26 19 2 43 6.7016 6701.6
Chrysophyta 22 19 2 43 6.7016  6701.6
Chlorophyta 45 52 1 98 15.477 1547.7
Grand Total 278 214 35 527
Margalets Diversity
Index 44.193 33.986 5.4251
MDI (%) 4419.3 3398.6 5425.1
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Table 7 : Species Diversity for Zooplankton in the Wet Season (August —October 2019) using
Margalets Diversity Index across the Station (between and within)

Sampling Stations

STN1 STN2 STN3 TOTAL MDI %
Protozoa 46 45 7 98 16.13 1613
Copepods 35 35 5 75 12.305 1230.5
Rotifers 47 38 16 101 16.629 1662.9
Insect Egg 3 3 2 8 1.164 1164
Inscet Larva 3 4 1 8 1.164 1164
Cladocera 53 35 8 95 15.631 1563.1
Fish egg 12 9 1 21 3.3257 332.59
Fish larva 2 1 0 3 0.3325 33.252
Total 201 170 40 409
Margalets Diversity
Index 33.257 28.102 6.4852
MDI (%) 3325.7 2810.2 6485.2

Table 8: Species Diversity for Zooplankton in the Dry Season (Novermber 2019-January 2020)
using Margalets Diversity Index across the Station (between and within)

Sampling Stations

Species STN1 STN2 STN3 TOTAL MDI
Protozoa 47 28 17 92 14.842
Copepods 41 36 21 98 15.821
Rotifers 53 31 20 104 16.799
Insect Egg 13 15 11 39 6.1978
Inscet Larva 11 12 7 30 4.7299
Cladocera 34 26 19 79 12.722
Fish egg 9 3 1 13 1.9572
Fish larva 3 2 0 5 0.6523
Total 211 153 96 460
Margalets Diversity
Index 34.251 24.791 15.494
MDI (%) 3425.1 2479.1 1549.4

DISCUSSION

Chattopadhyay and Barik (2009) and Altaf et al.,(2010) are authors that have emphasized on the several
impacts of natural or anthropogenic processes on plankton health in a water body, comparing it with
research by Rai et al.,(2006) in another river, Otamiri-Ochie River showed relatively lower zooplankton
abundance and composition. This should be as a result of environmental perturbations which has been
seen somewhere easy by Armitage et. al.,(1983), Ogweifor (2000) and EPA (2003), which is because of
extreme local dredging by indigenes. This leads to elevated turbidity level and exhaustion of nutrients in
the water bed making it different for increase in plankton population and production efficiency.
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Dabbey et al., (2008) obtained 23 genera of zooplankton during his research in March and October of
2003 in some part of the Imo river in the Oyigbo L.G.A somewhere else, 21 genera zooplankton was
recorded by Okogwu and Ugwumba in the Ologe lagoon of South-Western Nigeria. Overall
phytoplankton densities were low compare to other waters (Ekwu and Sikoki, 2006). This is probably
based on the general perturbation of the area which inhibits the concentration of phytoplankton.

Higher phytoplankton and zooplankton species were obtained in the dry season than in the wet season; it
can be related to the constant dredging of the water body during the wet season. Secondly , decrease in
both phytoplankton and zooplankton species may be attributed to high water current that may lead to the
washing away the planktons and deficiency in nutrients availability (NOs, PO4 and SOy4) .

The order of dominance of phytoplankton biotypes is cyanophyta (22.34%) >Bacilliarophyta (16.12%)
>Pyrrophyta (9.47%) >Xanthophyta (7.84%) Chrysophyta (4.22%) >Chlorophyta (1.26%), whereas the
order of dominance of zooplankton piece is rotifer (24.95%)> protozoa (23.73%) >Cladocera (20.08%) >
insect egg (0.47%). The reason for the higher presence of the rotiferan over others (fish egg and larvae,
insect egg and insect larvae) has been reported to be most likely due to their ability to endure ad survive
in different immunological condition existing in diverse environment for different seasons. A number of
rotifers are said to be primary consumers that feast on varieties of plankton, whereas, some are known as
prey on bacteria and accumulated matter (Ogbuagu and Ayoade, 2012).

Control location which is sample site 1 that has the most species presence has the less human interference
(dredging started here only during the second year of the research) than the other sites because it is
situated in the less busy part of the rural community. Other sites were found in municipal areas that has
more of human interference. Because of fewer human intrusions, this might be the encouraging factor for
constancy and enlargement of plankton species in site 1. The well-being of every aquatic eco system is
based on the great quantity and variety of plankton’s main producers.

CONCLUSION

Plankton species were higher in un-dredged than the dredged locations therefore, dredging had negative
effect on the plankton community of Otamiri-Ochie River. It is therefore concluded that dredging
generally affects the aquatic ecosystem negatively.
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