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ABSTRACT: Water use for various human activities is a very high prevalent and demanding pursuit in the world. Many rustic Nigerians
fetch and consume waters without proper scrutiny. The study was directed at estimating the physic-chemistry of water and macro benthic
invertebrate diversity of Umoni River. Macro benthic invertebrates were obtained using kick sampling techniques while water samples were
detailed using standard methods of analysis. Results disclose that Annelida, Ephemeroptera and Coleoptera were preeminent consisting
(27.00% and 16.13% respectively) of total abundance. Waters from Umu River were ethically oxygenated (4.3 - 6.1 mg/l), contained low
BODs (1.6 — 3.1 mg/l) and had a controlled flow rate (0.22 — 0.36 m/s). All in all, 18 taxa in total were encountered from the 6 months
sampling (February — July, 2017) with all macro benthos represented in all stations except Naucoris spp (Hemiptera species) and
Hydrophilis spp. (Coleoptera species) not occurring in all sampled stations. The high incidence of Annelida, Ephemeroptera, Coleoptera,
Diptera in abundance and no plecoptera and low abundance of Tricoptera (3.83%) indicates the waters of Umoni to be of moderately

polluted.
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1. Introduction

Water use for various human activities is a very demanding
resource that predicts survival, reproduction amongst other
life processes when presented sufficiently in quality and
quantity for significant socio-economic and industrial growth
of a nation (Bigas, 2012). Water has been considered to
cover about 70% of the Earth surface, existing in various
forms either as liquid, solid and gas (UNEP, 2002). Various
agencies abroad such as WHO (1984, 1995, 1996, 2007) and
WHO/FAO (1999, 2011) and at home in Nigeria (FEPA,
1991) have been compelled to setting standards appropriate
for water consumption and other usage. Yet, there are no
circulation of purified water for human consumption and
various use due to resultant effects from anthropogenic
activities. Describing water suitability by the use of standard
water quality analysis have been considered a veritable tool
to realization of a sustainable nation. The use of physic-
chemical parameters cannot be overlooked as it marks a part
in water quality determination. Water use for agricultural
practices are common in Umoni River and may be a point
source of contamination. Kennish (1992) reiterated that
water pollution is a leading cause of deaths and diseases at
global level. The only way to determining contaminants in
water is the wuse of indicator species such as
macroinvertebrates. Macro invertebrates are organisms large
enough to be seen with the unaided eye, example include
crayfish, flatworm, snail, clams, and various insect
assemblages (voshell et al., 2002). They, apart from serving
as indicator species, plays an important role in the food chain
serving as food for fish, amphibian and water birds and
breaking down of organic matter into absorbable nutrients
(voshell et al., 2002). Since macro-benthos serve as food,
could it be that higher organism in the food chain would

have consumed them all before they are sampled as
indicators of water quality? Or that seasonal variations
hamper with their presence? Numerous studies exists on
water quality analysis all over the globe and many are still in
progress. In South-south areas of Nigeria, several works have
been carried out addressing the impacts of crude oil spills on
the impact on the ecology of Abalagada, a wetland area of
Delta State (Iwegbue et al., 2005), the influence of sawmill
wood wastes on macro-benthic invertebrates distribution in
Benin river (Arimoro and Osakwe, 2006), the influence of
sawmill wood wastes on water quality in relation to fish
abundance (Arimoro et al., 2006), water quality changes with
respect to Diptera community patterns (Arimoro et al., 2007)
and many others. All of these and many others addressed
human impacts on community structure of organisms but
correlating the obtained effects to suitability of water for
human consumption in local communities is lacking. Umoni
River for example is a tributary of River Niger, providing
waters for consumption in the local and neighboring
communities. But the suitability for consumption has not
been justified and thus lacking for accessibility. It is
worrisome that those who fetch from the river for use are
aware of persons who use the river as important route for
transportation, commercial fishing and many other activities.
Several contaminations may arise from these anthropogenic
activities on the river. In south-south areas of Nigeria, the
ministry in-charge of water distribution do not reach out to
rural communities and extending research intervention on
curing residential streams to supplement for shortage where
applicable is lacking. Individual’s affordability of pure water
could be challenging for local inhabitants of a developing
country like Nigeria. Thus the need to investigate on the
water quality parameters of Umoni River arose using littoral
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macrobenthic assemblages as a prerequisite to justifying the
means for the study.

2. Methodology

2.1. Description of study area

The study was carried at River Umoni is 80km from the city
and situated at Ndemili Utagba-uno in Ndokwa West Local
Government area of Delta state, Nigeria. River Umoni is a
tributary of river Niger from the south bank and it is flows
into several other small streams branches, canals and empties
finally into River Niger in Delta State, Nigeria.

2.2. Sampled stations

For convenience of sampling, three sampled stations were
mapped out and demarcated along the riparian stretched line
of the river, Station I (the undisturbed site), station Il (the
site with dense anthropogenic activities) and station Il (site
with slight human activities).

2.2.1. Station I: This station is the upstream station with
no anthropogenic activities. The substratum is composed of
amixture of sandy, silty, leafy and remains of dead
macrophytes respectively. Floating macrophytescommon to
this station include Azolla africanus and Eiochorina
crassipes.

Fig 2.1. Pictographic representation of station one

2.2.2.  Station 1I: This station is a clear shallow zone with
fluctuating depth and width. It is measures 3km downstream
from station one above. Several anthropogenic activities
ranging from occasional fishing activities, washing of all
kinds, dredging, swimming, water-fetch for agricultural
activities, transportation and many other related activities.
This activities alone can promote algae growth and is the
filthiest part of the river because the substratum is mainly of
mud. Vegetative plants such as floating mat grass, water lily
and other allochtonous parts of plants from riparian shed are
common along this station margin. Apart from all of these
vegetative plants, floating macrophytes such as Pistia
stratiotes, Eichorina crassipes and Nynphea spp are common
to this station.

Fig 2.2. Pictographic representation of station two

2.2.3. Station Ill: This station is also measured 3km
downstream from station two above. The substratum of this
station is more of gravel which comes from the quarrying
site where much industrial-waste depository activity takes
place. Common to this station is much of water lily present at
the river bank that covers the surface of the water body like a
partial soil.

Fig2.3.b. Pictographic representation of station three
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2.5.3. Biological oxygen demand (BOD): Water sample
forbiochemical oxygen demand was collected using dark
250ml reagent glass, corked with stoppers. This was taken to
the laboratory, kept for five days and fixed by adding 1m/I of
Winkler A and B. The same titrimetric procedure for
dissolved oxygen determination was employed for BOD. The
biochemical oxygen demand is calculated from the formula:

BODs(mg/I) = DOo — Dos
Where, DOo= initial dissolved oxygen at the first day.
DOs= Dissolved oxygen value after 5 days

2.5.4. Phosphate-Phosphorus: Theauto-analysis method was
used to determine the phosphate-phosphorous content
intworeplicatedsamples for eachstations. 2ml of water was
measured out fromsampling bottles and placed on atray.
Then reagent L — Ascorbic acid and ammonium olybedate
intetra-oxosulphate (1V) wasintroduced into the two different
conical flask. Thewater sample were passed through a
proportionate pump. The samples togetherwith reagent were
passed through a mixer and calorimeter were used to
determinecolor changes as it developed light blue from the
calorimeter, readings weretaken in part per million (mg/l).

2.5.5. Nitrate-nitrogen: The nitrate in the water samples
was determined using a brucine calorimeter method. 10ml of
water sample was introduced into 250ml of wvolumetric
flask.2ml of brucine reagent was then added rapidly into
10ml of concentrated tetra-oxosulphate (IV). The solution
was allowed to mix for about 30 sec, then cooled for
15minutes and made up to mark with distilled water. After
apurple color development, absorbance was measured at
470m wavelength in the spectrometer.

2.6. Macro-benthic invertebrate sampling:Macro benthic
invertebrates were sampled bi-monthly using a rectangular
frame net of 40cm x 32cm size, scoop nets and sieves of
500nm mesh diameter. Rectangular net was positioned at
various depths in opposite direction of water current as river
bed is disturbed with the feet to dislodge macro-benthos at
each substratum. Modified kick sampling technique as
reported Kallog (1994) was adopted for macro-benthos
sampling. Sampling was extended directly adjacent to the
stream bank because it is known that aquatic macrophyte
supports unique fauna of macro-benthos and for detailed
collection of macroinvertebrate fauna, manual collection of
wood particles and leaves and removal of specimens as
described by Cuffney et al. (1993) was adopted (Fieldman,
2001). Samples were collected in bottles, bottom sediments
were gathered and transferred from the net into a
polyethylene bag containing alcohol about 70% for sorting
procedures afterwards. Where distance between points is
measurable using a tape rule.

2.4.3. Water depth: Thedepth of water was measured
using a calibrated rope with a metal attached to the distal
end. The metal is lowered to the bottom (the bed or
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substratum) of the river and measurement was taken from the
calibrated rope. This measurements was determined for the
various mapped out stations and was reported in meters (m).

2.4.4. Transparency: A secchi disc was used to
determine the transparency of water in situ. The secchi disc
is a black and white colored disc of about 25cm in diameter.
The disc when lowered into water of stations was observed
carefully. The depth at which the secchi disc appears from
sight when hauled is recorded. The average of both depth
was also been recorded in centimeters (cm).

2.4.5. Conductivity: This was measured by using a Hach
conductivity meter. The meter was set to the point of zero
while water sample to be tested was poured into the sproul.
The knob of the meter was pressed and the reading was thus
taken. This was expressed in micro-ohms/cm.

2.5. Chemical Parameters: Water chemistry include
hydrogen concentration, dissolved oxygen, biological
oxygen demand, phosphate-phosphorus and nitrate-nitrogen,

2.5.1. Hydrogen concentration(pH): A thoroughly
rinsed round bottom flask was used to collect water sample
for pH determination. It was corked, labeled and taken to the
Department of Zoology laboratory, Delta State University for
analysis.

2.5.2. Dissolved oxygen: Water sample to be tested for
dissolved oxygen were taken by immersion of a well washed
and rinsed 250ml reagent bottle. Thereafter immersion to
fullness, bottles were fixed immediately by adding 1ml of
Winkler solution A (Manganese sulphate) followed by
Winkler solution B (azide-iodine solution) to each. The
resolving precipitate was dissolved in the laboratory by
adding 2ml of concentrated H,SO, (Tetra-oxo-sulphate (IV)
acid) to form a golden-brown solution. The dissolved oxygen
was estimated trimetrically according to APHA (1985).
200ml of the treated sample was transferred into a conical
flask and placed on awhite surface using a pipette. This was
titrated with sodium thio-sulphate. The flask was rotated
during titration until the sample became faintly-pale yellow
in color. 1ml of starch solution was added to the sample and
it turned blue black. The titration was continued until the
blue-black coloration first disappears. The volume of the
thio-sulphate used was recorded.

Vox8x10

Oxygen concentration = —————
volume of sample

expressedin mg/l,

Where, Vo =
intitrationand

volume of sodium thiosulphate used

No = normality of sodium thiosulphate.

Sorting and collection:Samples collected were sorted before
preservation. This was done within hours of field sampling.
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Collected sediments were then introducedinto a clean white
bowl in small quantities with sufficient water diluted in 70%
alcohol to allow organism rapid movement. Sorted sample
were preserved in 70% ethanol for further reference.
Identification and enumeration: All macroinvertebrate
were place one at a time on a dissecting binocular
microscope using a forceps and identified in the laboratory
using keys provided in Macan (1959) and Pennak (1998)
possible taxonomic lever.

2.7. Data analysis

Data from water samples and -benthic invertebrates were
first entered into the MS Excel sheet and checked for errors.
Water quality data was then subjected to analysis of variance
(ANOVA), while monthly percentage ofvariance (ANOVA),
while monthly percentageof macro benthic invertebrate
numerical abundancewas determined by descriptive
statistics; macro-benthic data were subjected to species
richness indices — Shannon Wiener index, Margalef index,
Evenness index and Menhinick’s index. Single factor
ANOVA was used in orthogonal comparison of macro-
benthic invertebrates among stations and within months. For
indices of species diversity (H);

a. Shannon-Weiner index(H)

_ NLogN—}FilogFi

(Shannon Weiner index,

N=total number of individuals in the sample,
Log N= natural logarithm N
F= number of individual in species

b. Margalef index(D):
D = &(Margalef

index,
LogN

Where S= total number of species
c. Evennessindex (E):
H

Where, E= Shannon-weiner indexH max= logarithm of total
number of species.

3. Result

Physic-chemistry of water

The summary of the mean values for the various physical
and chemical parameters examined at the different selected
sampled sites within durations of six months (February—
July, 2017) are as presented in table 3.1. The table
divulgethat air and water temperature, water depth,
conductivity, dissolved oxygen, and nitrate were not
significant within the three sampled stations (p>0.05).
However, flow velocity, biological oxygen demand, pH and
phosphate-phosphorus was significantly different (p< 0.05)
within the sampled stations.

Table 3.1 Summary of some physical and chemical parameters of the sampling stations of Umoni River, Delta State, Nigeria
from February to July, 2017.

Parameter Station 1 Station 2

Station 3

FE-ANOVA P-'grobabili_ty
months stations mont| stations
1. Air temperature (°C) 280 + 072 2812 + 074 280 + 074 127* 2.3 1.0E-08 0.15
(25.7-30.4) (26.0-30.4) (26.1-31.0)
2. Water temperature (°C) 25.95 £ 0.65 26.0 £0.62 26.0 + 6.65 101* 0.09 3.0E-08 091
(26.0 - 30.0) (25.8-30.0) (26.0-30.7)
3. Water depth (m) 0.40+£0.20 0.49 +£0.01 0.43+0.01 38.1* 3.08 -06 133 6.0E-08
(0.43 -0.52) (0.35-0.45) (0.39-0.47)
4. Flow velocity (m/s) 0.49 £0.04 0.14+0.02 0.47 £0.02 16.6* 12.8* 0.000 0.0001
(0.22 - 0.36) (0.24-0.28) (0.26 - 0.32)
5. Conductivity (uS/cm) 51.67 +1.31 49.8+1.61 53.5+0.99 23 2.7 0.12 0.11
(45.0 - 56.0) (48.0-57.5) (50.0 - 57.5)
6. Dissolved oxygen (mg/L) 5.6+0.20 55+0.35 5.7+0.27 26 0.25 0.09 0.78
(4.3-5.9) (5.0-5.3) (5.4-6.1)
7. Biochemical Oxygen demand 247+0.18 1.83+0.09 2.33+0.15 7.9* 17.2* 0.003 0.0005
(mg/L) (1.6-2.1) (2.1-3.1) (2.0-2.9)
8. pH 53 55 5.7 5.0 6.5* 0.01 0.02
(5.1-5.7) (5.1-5.5) (5.4-6.1)
9. Nitrates (mg/L) 0.02 £0.01 0.03+0.01 0.02 £0.00 6.3* 43 0.01 0.005
(0.01 -0.03) (0.02 -0.04) (0.01 -0.02)
10. Phosphate (mg/L) 0.33+0.03 0.62 +0.04 0.64 £0.02 1.3 32.9* 0.34 40E-05
(0.23-0.44) (0.45-0.70) (0.58 — 0.69)

Note: values are means + standard Error, minimum and maximum values are given in parentheses. * indicates significant

difference (P<0.05) by ANOVA

3.0.
Monthly variations in water physic-chemistry There was a very sharp significant difference in air

temperatures within months of sampling (P<0.05).

3.1. Air temperature: Monthly variations in air
temperature ranged from 25.7°C-31.0°C with the peak air
temperature recorded in month of July (31.0°C) and in
station three whereas the lowest was recorded in March
(25.7°C) and in station two within the sampled months.
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Fig 3.1 Monthly variations in air temperature of Umoni
River, Delta State from February to July 2017.

3.2. Water Temperature: Water temperature measured
ranged from 25.8°C-30.7°C. The highest water
temperature (30.7°C) was recorded in the month of July in
station three while lowest water temperature (25.8°C) was
recorded in the month of March in station two. There was
a very sharp significant difference monthly sampled water
temperature of all stations (P< 0.05).
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Fig 3.2 Monthly variations in water temperature of Umoni
River, Delta State from February to July 2017.

3.3. Water Depth: Within month, water depth ranged
from 0.35m-0.52m with the highest water depth recorded
in the month of July in station one (0.52m) and the lowest
recorded in the month of February in station two (0.35m).
There was a very high-pitched significant difference
between sampled months (P< 0.05).
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Fig 3.3 Monthly variations in water depth of Umoni River,
Delta State from February to July 2017.

3.4. Hydrogen ion concentration (pH): Monthly
variations in pH ranged from 5.1-6.1. The highest
recorded (6.1) in March and June in both station three and
the least value (5.1) recorded in the month of April in
station one and station two respectively. There was no
significant difference between sampled months (P> 0.05).
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Fig 3.4 Monthly variations in pH of Umoni River, Delta
State from February to July 2017.

3.5. Dissolved Oxygen: The monthly variations in
dissolved oxygen ranged from 4.3mg/lI-6.1mg/l. The
highest value (6.1 mg/l) was recorded in the month of
May in station three while the least (4.3mg/l) was
recorded in the month of February at station one. There
was no significant difference in dissolve oxygen between
the sampled months (P>0.05).
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Fig 3.5 Monthly variations in dissolved oxygen of Umoni
River, Delta State from February to July 2017.

3.6. Biochemical Oxygen Demand (BOD): The monthly
variations in BOD ranged from 1.6mg/l-3.1mg/l. The
highest (3.1mg/l) was recorded in the month of April in
station two whereas the lowest (1.6mg/I) was recorded in
the month of July at station one. There was significant
difference between the sampled months (P< 0.05).
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Fig 3.6 Monthly variations in BOD of Umoni River, Delta
State from February to July 2017.

3.7. Conductivity: Monthly variation in conductivity
ranged from 45.0us-57.5us/cm. The highest conductivity
(57.5ps/cm) was recorded in the month of February at
station two and three respectively while the lowest
(45.0ps/cm) was recorded in the month of April at station
one. There was no significant difference between sampled
months (P>0.05).
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Fig 3.7 Monthly variations in conductivity of Umoni
River, Delta State from February to July 2017.

3.8. Phosphate: Monthly values of Phosphate ranged
from 0.23mg/I-0.70mg/l. The highest phosphate was
recorded in the month of March (0.70 mg/l) at station two
while the least was recorded in the month of March (0.23
mg/l) at station one. There was no significant difference
within  sampled months for phosphate-phosphorus
(P>0.05).
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Fig 3.8 Monthly variations in phosphate of Umoni River,
Delta State from February to July 2017.

3.9. Nitrate: The monthly variations of nitrate ranged
from 0.01mg/l - 0.04mg/l. The highest and lowest nitrates
was recorded in the month of February at station two and
station one and three respectively. There was significant
difference within sampled months for nitrates (p< 0.05)
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Fig 3.9 Monthly variations in nitrate of Umoni River,
Delta State from February to July 2017.
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3.10.  Flow velocity: The flow velocity ranged from
0.22m/s — 0.36m/s. The highest rate of flow was recorded
in the month of July (0.36m/s) at station one and the
lowest flow rate in the months of February and April
(0.22m/s) at station one. There was significance difference
between sampled months (p< 0.05).
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Fig 3.10 Monthly variations in flow velocity of Umoni
River, Delta State from February to July 2017.

4. Macro invertebrate relations

Macro benthic invertebrates recorded according to stations
include two hundred and eleven individuals from sixteen
species, two hundred and twenty individuals from
seventeen species and one hundred and ninety-five
individuals from eighteen species for station one, two and
three respectively (4.1). A total of 626 individuals
comprising of seven orders, nine families, and eighteen
taxa were encountered all together within sampled months
and macro invertebrate individuals increased and
decreased gradually within sampled months from
February to April and May to July respectively (table 4.2).
Result from single factor ANOVA and probability value
reveal a significant difference within months (F-value> F-
critical at 0.05 level) and P<0.05 (table 4.3) whereas no
significant difference within sampled stations (F-value>
F-critical at 0.05 level) and (P>0.05) (table 4.4). Macro
benthic invertebrates from different stations were richly
represented, evenly distributed, and dominated stations
(table 4.5). In all recorded order of species, annelids,
ephemeropterans and dipterans were high represented
while tricopterans and hemipterans were poorly
represented (Fig 4.1).
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Table 4.1. Summary of taxa composition, abundance and distribution of macro invertebrate orders sampled at Umoni River,
Delta State, Nigeria from February to July, 2017.

Order (Family) Taxa Station 1 Station 2 Station 3
Ephemeroptera Cloeonspp. 13 9 6
(Baetidae) Bugilliesiaspp. 14 12 9
Pseudocloeonspp 20 7 11
Odonata Libellula spp. 21 14 14
(Libellulidae) Zyxomma spp 9 17 11
Coleoptera Philaccolus spp. 10 17 12
(Dystiscidae, Hydrophilidae) Coelhydrus spp. 13 21 7
Hydrophilis spp. 0 11 9
Annelida Nais spp. 15 33 19
(Lumbriculidae, Naididae) Lumbriculus variegatus 32 12 3
Chaetogaster diastrophus 23 21 11
Tricoptera (Hydropsychidae ) Hydropsych spp. 9 6 9
Hemiptera (Corixidae) Micronecta spp 10 3 11
Naucoris spp 0 0 1
Corixa spp. 8 3 11
Diptera Chironomus transvaalensis 2 10 11
(Chironomidae) Orthocladinae spp. 1 16 23
Chironomus fractibolus 11 8 17
No of Species 16 17 18
Total No. of Ind. 211 220 195

Table 4.2. Showing monthly distributions of macro invertebrate orders sampled at Umoni River, Delta State, Nigeria from
February to July, 2017.

Order (Family) Species February March April May June  July Total
Ephemeroptera Cloeonspp. 4 2 7 8 5 2 28
(Baetidae) Bugilliesiaspp. 5 3 8 10 5 4 35
Pseudocloeonspp 5 5 10 7 8 3 38
Odonata Libellula spp. 5 6 10 14 10 4 49
(Libellulidae) Zyxomma spp 3 7 9 8 9 1 37
Coleoptera Philaccolus spp. 5 7 10 10 5 2 39
(Dystiscidae, Hydrophilidae) Coelhydrus spp. 3 7 7 11 10 3 41
Hydrophilis spp. 1 4 7 5 4 0 21
Annelida Nais spp. 5 10 13 15 8 16 67
(Lumbriculidae, Naitidae) Lumbriculus variegatus 3 8 7 10 9 10 47
Chaetogaster diastrophus 5 7 14 10 8 11 55
Tricoptera (Hydropsychidae ) Hydropsych spp. 5 6 6 4 3 0 24
Hemiptera (Corixidae) Micronecta spp 3 4 6 2 7 1 23
Naucoris spp 1 0 0 0 0 0 1
Corixa spp. 2 3 5 3 7 2 22
Diptera Chironomus transvaalensis 2 2 4 4 6 5 23
(Chironomidae) Orthocladinae spp. 0 1 8 10 13 8 40
Chironomus fractibolus 8 8 10 3 4 3 36
Total Species 65 90 141 134 121 75 626

Table 4.3 Showing mean, variance and ANOVA data for sampled macro invertebrate orders of various months at Umoni
River, Delta State, Nigeria from February to July, 2017.

Months Total species Mean Variance ANOVA
February 65 3.61 3.90 F-value = 4.99
March 90 5.00 7.65 F- crit (.05 = 2.30
April 141 7.83 10.50 P-value = 3.94E-4
May 134 7.44 17.67

June 121 6.72 9.39

July 75 4.17 19.21

N.B: F-value> F-critical at 0.05 and P<0.05 implies significant difference in respectiveness

Table 4.4 Showing mean, variance and ANOVA data for sampled macro invertebrate orders of various stations at Umoni
River, Delta State, Nigeria from February to July, 2017.

Stations Total species Mean Variance ANOVA
Station 1 211 11.72 72.45 F-value = 0.16
Station 2 220 12.22 62.89 F- crit (o.05) = 3.18
Station 3 195 10.83 27.68 P-value = 0.85
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N.B: F-value> F-critical at 0.05 and P<0.05 implies significant difference in respectiveness

Table 4.5 Macro invertebrate diversity indices within sampled stations of Umoni River from February to July, 2017.

Total number of individuals

Total number of species

Species richness (Margalef’s index)
Shannon-Wiener index (H)
Evenness index (Pielou’s index J)
Menhinick’s index (D)

Station 1 Station 2 Station 3
211 220 195

16 17 18

2.80 2.97 3.22
0.76 0.75 0.81
0.63 0.61 0.65
1.10 1.15 1.29

Chart Title

30.00%
25.00%
20.00%

0.00%
> > >
Q‘Q} oég\ Q&Q}
& & & ¥
& &
R

15.00%
10.00%
=

Fig 4.1. Taxa percentage abundance of Umoni River, Delta State from February to July 2017.

5. General discussion

The physic-chemical parameters, immediate substrate and
food availability are important factors affecting the
abundance of benthos (Bishop, 1973; Hynes, 1960).
Quarry discharge and anthropogenic activities especially
washing all sorts might have increased the ionic
configuration of the water suggesting prevalence in salty
configuration of the river. This study obtained a
conductivity range of 45.0ps-57.5ps/cm which is at a
considerable low threshold compared to the highest
threshold of 1000.00uS/cm postulated by WHO and
Nigerian standard for drinking water quality (WHO 2004,
NSDW 2007). However, a relatively higher values of
conductivity that ranged from 327.67 - 492.87uS/cm in
the upper Awash River, Ethiopia was reported (Degefu et
al., 2013). Nevertheless, conductivity values of this study
conforms to results obtained in a study in an urbanized
stream Kaduna, Nigeria and River Kahuzi - Biega in
Congo (Emere and Nasiru, 2007 ; Bagalwa et al., 2012).
The microbial oxidation of anoxic sediments results in
rapid drop in pH and remobilization of trace metals having
a negative effect on benthos (FAO, 2004). The slight
increased acidity and trace metals remobilization into
Umoni River was not obvious for this study and thus are
in agreeable limits reported for water consumption by
EPA 1985. The pH values ranged between 5.1 and 6.1
revealing a slight acidity to a neutral conditions within the
sampled months. Dissolved oxygen is a significant factor
in the diversity determinations of macro invertebrates. In
this study, high macro invertebrate diversity was recorded
in station one and two as compared to station three. This
could be due to magnified surface area of the station
which allows for aeration and thermal penetration
favoring photosynthetic activities of aquatic plants and in

turn higher macro invertebrate diversity as observed by
edema et al. (2002) in a magnifying stream. However,
dissolved oxygen and biological oxygen demand
fluctuations may be due to the discharges of quarry waste
predicting macro benthic invertebrate life and microbial
activities at different sampled stations within monthly
variations. The low biological oxygen demands obtained
in stations might have led to a reduced microbial activities
and increased macro benthic life cycle (Jackson et al.,
1989). Similar observations on benthic macro
invertebrates as indicators of environmental quality of
urban streams was made by Adakole and Anunne (2003)
with BOD mean range of 1.88+1.67mg/l — 8.0+4.76mg/I
increasing downstream to the point of discharge. This
observation is similar to this study indicating that station
two and three of Umoni River is moderately polluted and
not suitable for consumption. Depth of the river remained
significantly low may be due to less channeling of surface
run-offs into the river. The abundance of macro-
invertebrates encountered in the study was moderately
high. A total of 626 species from seven Order, nine
Families, and eighteen Genera were encountered
throughout the sampled months. In the order of decreasing
abundance; annelids, ephemeropterans, coleopterans,
dipterans, odonatans, hemipterans and tricopterans were
the orders of species encountered. Insects were the most
abundant benthic macro invertebrate encountered in the
study. Ephemeropterans, dipterans and coleopterans
constituted the preponderant orders represented. The
presence of Hemiptera and Coleoptera in an aquatic
system along with less tolerant species such as
Ephemeroptera, Plecoptera, Tricoptera and Odonata have
been observed to reflect clean water conditions
(Miserendino and Pizzolon, 2003; Adakole and Annune,
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2003). However, no stone fly nymph (Plecoptera) was
obtained in this study. Dobson et al., (2002) had earlier
reported the paucity of stone fly nymph in tropical African
streams. The occurrence of the Coleopteran and the
Ephemeroptera is perhaps the first mention in Nigeria
fresh water stream. Within the sampled stations, taxa were
better rich, evenly distributed and diversified. Although,
in station one with no anthropogenic activities, railway
construction discharges, dredging and other intense
activities physic-chemistry was at agreed standards for
portable ~ water and  pollution-intolerant  species
represented. The improved taxa richness and diversity at
station 2 is an indication of recovery. According to
Miseredino and Pizzolon (2003) organic load dilution is
known to occur downstream generating a specie
composition and abundance similar to the upstream site.

6. CONCLUSION

Even with the effluent discharge from quarry site and
anthropogenic activities, the physic-chemistry of water for
this study is stable and within agreeable limits reported for
portable water.Macro benthic invertebrate diversity of
Umoni River is moderately high. This study reveal from
water quality analysis that station one (upstream) of the
river with no effluent discharge is apposite for
consumption compared to the other stations with dominant
pollution tolerant species. Therefore, adhering to adequate
conservation measures and reduction of liquid waste into
waters of Umoni would help abate pollution. Thus, the
Nigerian government should strictly proscribe discharge
of raw industrial effluent or uncured organic wastes into
rivers by enforcing existing and new environmental
regulations.
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