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ABSTRACT

Some aspects of Physico-chemical and Biological properties of Cross River were investigated once every‘month from May 2001-
May 2002. Measurements were made from the suiface water at three locations, tkot Okpora in Biase, Obubra, and lkom. The
‘temperature of the river varied from27.38+0.74°C at lkot Okpora to 27.79+0.49°C at lkom, the highest temperature of 29.3°C was
_recorded in the month of December at Obubra, while the lowest temperature of 25.9°C was recorded at lkot Okpora in March. The
Biochemical oxygen demand fluctuate widely and varied from 1.2320.35mg/l at lkot Okpora to1.21+0.26mg/| at lkom, the highest
BOD of 1.80mg/l was recorded at kot Okpora, in the month of April, while the lowest BOD of 0.70mg/l was recorded at ikom in
May. The pH varied from 6.63+0.31 at kot Okpora to 6.7920.56 at lkom, the highest pH of 7.89 was recorded at lkom, in the month
of September, while the lowest pH of 5.17 was recorded at Obubra in November. . Dissolved oxygen concentration varied from
4.8+0.02 at ikot. Okpora to 5.02+0.50 at likom, the highest DOy of 5.9mg/l was recorded at lkom and Obubra, in the month of
March and November respectively, while the lowest DO, of 4.3mg/l was recorded at Ikom and Obubra in December and January
respectively. The electrical conductivity varied from 69.13+18.3/ uS/cm at Ikot Qkpora to 322.28+248.40uS/cm at lkorn, the highest
.conductivity - 710.4uS/cm was recorded at lkom, in the nonth of February, while the lowest conductivity of 20.01uS/cm was
recorded at kot Okpora in September. TSS varied from 18.62+6.12mg/l at ikot Okpora to 39.85+23.66myg/l at lkom, the highest
TSS of 75.0mg/l was recorded at tkom, in the month of November, while the lowest TSS of 11.0mg/l was recorded at ikot Okpora in
January. Turbidity varied from 20.31£5.31 FTU at kot Okpora to 21.12414.31 FTU at Ikom, the highest turbidity of 29.0F T, was
- obtained during June at Obubra, while the lowest of 10.0FTU occurred in [kom in April, Total Alkahmty varied from100.68:+ %293 at
fkot Okpora to 119.38+ 27.05 at lkom, the highest alkalinity of 181.0mg/i was obtained during February at Obubia, while the lowest
" of 10.8mg/l vccurred at. lkom in June. Total hardness varied from 52.25+ 18.92 at lkot Okpora to 47.48+ 23.02 at Ikom, the hlghest
value of 91.06mg/l was recorded at lkom in the month of March while the lowest value of 12.83mg/l was recoided at lkot Okpora in
th.. month of April. The river had high level of nitrients, phosphate varied from 0.11:£0.08mg/l at kot Okpora to 0.202+0.13mg/l, the
highest value of 0.362mg/l was recorded at lkom in the month of September, while the lowest leve! of 0.006mg/l was recorded at
the three stations in Apnl Nitrate varied from 0.37+0.39mg/l to at lkot Okpora to 1.01+0.69mg/l the highest value of 3.14mg/l was
recorded at Obubra in March, while’the lowest value of O. 8mg/l was recorded at Biase in the month of June. Silicate varied from
1.60£0.71mg/! at [kot Okpora to 2.39+1.38mg/l at lkom, colour (89.0-247.0, 78 0-199.0, 87.0-287.0) mg/l, at lkom, Obubra and Ikot
Okpra respectively. The major ions fluctuate widely between February and May, highest value was recorded in February and iowest
in-May, Calcium varied from14.065.27 at lkot Okpora to 24.28+4.0 at lkom, the highest value of 30.78mg/l was recorded at
.Obubra during the month of February, while the smallest value of 9.17mg/l was recorded at lkot Okpora during the mcinth of May
Chloride varied from 24.77+0.0 at Ikot Okpora to 93.92+62.30mg/l at lkom, the highest value of 40.65mg/t was recérded at Obubra
during the month of January, while the smallest value of 10.65mg/l was recorded at Ikom during the month of May. Sulphate varied
from4.53:0.0mg/l at lkot Okpora to 10.54+9.78mg/l at (kom, th~ highest value of 38.34mg/t was recorded at lkom during the month
of February, while the smallest value of 0.9mg/l was recorded at Ikom during the month of May. Ammonium varied from 0.42:+
0.14mg/l at kot Okpora to 0.84+ 0.47mg/l at lkom, the highest value of 1.89mg/l was recorded &t lkom during the month of July,
while the smallest value of 0:287mg/! was recorded at Ikot Okpra during the month of April. Metal fluctuated wideiy in the river,
Copper varied from 0.71+1.0mg/l at Ikot Okpora to 2.06+2.36mg/l at Ikom, the highest value of 6.28mg/l was recorded -at Obubra
during the.month of February, while the smaiiest value of 0.02mg/! was recorded at Obubra during the month of April. Iron varied
. from 10.54+1.92mg/ at lkot Okpora to 0.202:+0.13mg/l at Ikorn, the highest value of 13.15mg/i was recorded at lkot Okpora during
the month of February, while the smallest value of 0.196mg/l was recorded at Obubra during the month of April. Phytoplanktoh was
represented by five families: Chlorophyceae, Dinophyceae, Cyanophyceae, Cryptophyceae and Chrysophyceae. Dictyosphaeriin
sp in the family Cryptophyceae dominated the Phytoplankton with value of 17,780cells/ml at Obubra, 213,815cells/ml at kot
C’ »ora and 295,185cells/ml at Ikom, and the lowest numher recorded was Tetraedron sp with 580celis/ml at Qbubra, 567celis/ml
at tkot Okpora, and 956cells/ml at lkom. Zooplankton was dominated by ciliala, Tintinnopisis sp, with value of 4,85,00cells/mi,
2,500.650cells/mi, and 5,356,000cells/m! for Obubra. lkot Okpora. and ikom respectively and the Zooflagellate, Collodictyon
tricilliatum-with vaiue of 2,330,000cells/ml, 678,000cells/ml, and 4,105,000cells/mi for Obubra, kot Okpora, and Ikom respectively,
while the copepod (Naupifij with value of 400cells/ml, 567cells/mi, 375cels/ml for Obubra, lkot Okpora, and lkom respectively
represent the least zooplankton species, Ten bacterial species: Aeromonas sp.. Vibrio sp., Acinetobacter sp., Moraxella sp.,
Srreptocom sp., Corynebacterium sp., Bacillum sp., Neisseria sp., Pseudomonas sp, and Micrococcus sp., were enumerated .
Corynebacterium sp and Vibrio sp are the most dominant species with value of 9.6x10104cells/ml each. Biase is the most endemic
area.
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Table 1. summary of physico-chemical parameters of the cross river at three locations {Ikom, Obubra, and Biase)

SIN Physico-Chemical parameter Location Range Mean + S.D
) Ikom 27.3-28.9 27.79+0.47
1 Temperature (°C) Obubra 27.1-29.3 27.89+0.75
Biase 25.9-28.8 27.38+0.74
lkom © 6.00-7.89 6.79+0.56
2 Ph Obubra 5.17-6.80 6.1910.42
Biase 6.10-6.92 6.63+0.31
lkom 4359 2982059
3 Dissolved oxygen (mg/l) Obubra 4.3-59 4'7910'17
Biase 4.6-52 L
. . lkom 0.70-1.40 1.09+0.21
4 Biochemical (%X’;ge” Obubra 0.83-1.60 121£0.26
9 . Biase 0.80-1.80 1.2340.35
: tkom 10.0-75.0 39.85£23.66
5 | Total Suspended Solid (mg/l) Obubra 13.0-29.0 22.12+5.60
‘ Biase 11.0-27.00 18.62+6.12
; lkom ) 10.0-23.0 21.12+14.31
6 Turbidity (FTU) Cbubra 15.0-29.0 23.69+3.97.
. Biase - 11.0-31.0 20.31+5.31
ikom 10.8-180.0 119.,38+27.05
7 Total Alkalinity (mg/l) Obubra 54.0-181.0 120.77140.10 .
, Biase 40.0-120.3 100.68+22.93
lkom 22.44-91,06 47.48123.02
8 Total Hardness (mg/) Obubra - 16.03-17.70 59.77+35.24
- -Biase . 12.83-76.95 52.25+18.92
lkom 32.0-710.4 322.28+248.40
9 - Obubra 49.99-118.2 83.28125.84
: Conductivity (uS/cm) Biase 20.01-314.0 69.13£18.37
S ' lkomn . 89.0-247.0 146.77+44.56
10 Colour (mgfi) Obubra 78.0-199.0 152.77+37.67
- Biase 87.0-287.0 175.7763.77
' Ikom 16.03-34.15 24.2814.00
11 Calcium (Ca*") (mgfl) Obubra 12.82-30.78 20.76+5.76 .
Biase ' 9.17-23.08 14.06+5.27 e
R lkom 10.65-210.0 93.92462 30
12 Chloride (CI'}(mg/h Obubra 16.55-40.65 29.78+8.14
Biase 14.15-1136 24.77x0.0
' kom 0.99-38.34 10.54+9.78
13 Sulphate (S0,%) (mg/) Obubra 2.31-8.5 4.82+2.15
' : Biase 2.13-15.48 4.5310.0
! - lkom 0.783-13.88 5.73t4.64
14 Magnesium»(Mg®") (mg/) Obubra 0.781-15.76 3.5615.14
Biase 0.783-13.15. 9.14421
lkom 0.032-6.24 2.06+2.36
15 . Copper (Cuz") (mg/) Obubra 0.020-6.28 1.05£0.10
. Biase 0.031-3.20 0.7084%1.0
‘ ' lkom 0.292-1.89 0.8410.47
16 Ammonium (NH4") (mg/l) Obubra 0.294-0.820 0.60+0.17
Biase 0.287-0.825 0.42+0.14
' ikom 0.16-2.76 1.01+£0.69
17 : Nitrate (NO3) (mg/l) Obubra 0.08-3.14 0.97+0.99
. Biase 0.095-1.14 . 0.3742+0.39
e a ' ; lkom 0.767-4.210. . 2.39%1.38
18 Silicate (Si02) (mg/l) Obubra 0.801-4.768 2.07£1.39
Biase ) 0.701-2.326 1.60+0.71
' lkom 0.006-0.362 0.202+0.13
19 ‘Phosphate | (P04) (mg/l) Obubra 0.006-0.288 0.149+0.11
Biase 0.006-0.221 0.11+£0.08
] . Ikom 0.201-1.800 0.708+0.50
20 iron (Fe**) (mg/) Obubra 0.196-1.408 0.77+0.61
Biase 0.783-13.15 10.54+£1.92
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Figure | Map of Cross River Stak sho@ving the sampling locations at Ikot
Okpora in Biase, Obubra and lkom.

lNTRODUCTlON

Knowledge of the physico-chemical and biological
characteristics of a water body is very important in assessing
its productmty and its value (Adebisi 1981). Present by much
¢oncern is focused on ascertalmng the quality of the
environment associated with increased human activities. The
advancement in science and teghnology is associated with
environmental ; problems, which required both local and

_international attention (Asuquoc 1999). Rivers and streams
impinge on the atmosphere ‘and on land at their edge and it is
across these boundaries that movement of materials and
energy take place. Materials that enter the river channel from
the atmosphere are gases and water. Man-made inputs into
‘the aquatic environment include agricultural discharges from
farms, pesticide spillage, industrials effluents from sewage
treatment plants, direct industrial discharge and land drainage
(Lloyd, 1992).

A further input of materials from the terreslnar system
takes the form of dead organic matter of plant and animails
origin. This may be blown or.washed or fall into the river
channel. Other factors that will influence the characteristics of
a water body include type of soil over which the water flows,
vegetation cover over the watershed, presence or absence of
logging a4ctivities, and metal mining within the vicinity
_(Svobodova et al, 1993). ‘

Dickens and Graham (2002) Stated that the
assessment of biota in rivers is a widely recognized means of

determining the condition or nheaith' of rivers. Benthic macro
invertebrates, in particular, are recognized as valuable
organisms for bioassessments. The physico-Chemical factors
influence vertical and horizontal migration of organisms; their
distribution and feeding regime (Adeniyi, 1978).

Many chemicals -are soluble in water, some rapidly

‘and others over long periods. As there is such a huge volume

of water on the planet, and much has .been present for a
substantial period of time, contemporary water bodies contain
many chemicals in solution. The principal sources of solutes
are minerals and rocks with which water is in contact. If these
minerals contain sodium chloride it leaches into water and
makes it salty. Similarly, if underlying rock strata contain
calcium salts, this leach out into solution, increasing calcium
ic» content. Many works have been done on the Physico-
chemical and biological parameters of natural lake.in Nigeria,
which include Lake Asejire (Egborge, 1979), Oguta Lake
(Nwadiaro & Umeham, in press), Lake Chad (Umeham, 1989)
Reservair (Imevbore, 1967; Onuoha 2001). Other similar work
on the physico-chemical and biological parameters of rivers in
Nigeria include Ogun River (Adebisi 1981), Calabar River
(Asuquo 1999), and Cross River estuary system (Akpan 1998).
The Cross River estuary system has remained ‘the
richest sources of inland fisheries in Nigeria (Akpan 1998).
This study is an investigation of the physico-chemical and
biological characteristics of the Cross Rlver :
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STUDY AREA

. The Cross River system is located at 7° 30" ~ 10° 00’
E and 4° 00' -8° 00" N (Figure 1). The Cross River covers an
area of 54, 000km?, 39, 500km? of which lie within Nigeria and
14,500km? in the Republic of Cameroon. The river is subject to
seasonal flooding, the flood occurring between .July and
October. The total area liable to flood in Cross River basin is
8,303km? and Cross River estuary is relatively highly
pi.ductive in term of primary and secondary production
(Moses 1980). There is a high dependence on tertiary
production that militates against the optimal exploitation of the
estuary, because low net energy output is realized at high
tropic level (Nawa, 1980).

MATERIALS AND METHODS

The physico-chemical and biological properties of

Cross- River were monitored monthly from May 2001 to May
2002 at three locations: lkom (Northern zone), Obubra (central
zone) and lkot Okpora in Biase (Southern zone) (Figure 1). At
each location a water sample was collected in a clear one litre
- plastic container and stored in a cool box until analysis.

The analysis was carried out within 24 hours of
sampling at the Environmental Laboratory, Institute. of
Oceanography, " University of Calabar, Nigeria. The water
temperature was taken at the point of sampling using mercury-
‘in- glass thermometers. All temperature readings were
recorded to, the nearest 0.1°C. pH was measured using a
digital pH meter (Mettle Toledo 320). DO, was measured using
a digital, dissolved oxygen meter (Jenway 9071); BOD was
determined as the difference between initials and final
dissolved oxygen after incubation for 5 days at room
temperature (27°C). Turbidity arfd Total suspended solid
(TSS) were measured spectrophotometrically at 450nm and
810nm respectively. '

Total Hardness, Total alkalinity, silica, colour were
analyzed using “HACH" portable Laboratory test kits. A
"HACH” conductivity meter (Model 18300) was used for. the
conductivity measurement. The minerals, Calcium and
Magnesium were .analyzed- using standard methods as
described by American Public Health Association (1989).
Nitrate, ammonium, silicate and phosphate were determined
using conventional colorimetic methods (APHA, 1980). Iron
(Fe) was determined by O-phenanthroline method (APHA
1980). Identification and enumeration of biological parameters
were performed . with the aid, of Zeis inverted plankton
microscope. .
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RESULT AND DISCUSSION

A summary of the physico-chemical parameters of
the Cross River at three locations (Ikom, Obubra, and Biase) is
presented on Table 1, and the level of variation are presented
in figure 2A-C. The lowest temperature was recorded at Biase
(25.9°C) whereas the highest was recorded at Obubra
(29.3°C). There was no significant difference in the mean
temperature over the three locations.

The pH was slightly acidic in both Obubra (range

 5.17-6.80) and Biase (range 6.10-6.80) whereas it ranged from

being slightly acidic to being slightly basic (6.00-7.89) at lkom.
The result of present study agreed with the work of Adebisi
(1981) who reported that the pH of River Ogun ranged
between 6.9-7.9, he said further that the water was more

- alkaline (pH 7.6-7.9) between May and July. Similar results

were reported by Baijot ef al (1997) who observed neutral or
slightly alkaline in.pH values in Tapoo Reservoir in Burkina
Faso. Onucha (2001) observed that pH fluctuated from acidic
to alkaline in a new concrete reservoir in Umudike Eastern
Nigeria and claimed that it was adequate for fish production.
Peak DO, occurred in March, August and September
while lowest value was recorded in May and July. The
dissolved oxygen ranged from 4.3mg/l- 5.9mg/l in lkom and
Obubra and from 4.6mg/l-5.2mg/l at biase, Adebisi (1981),
recorded 4.94mgfl — 5.10mg/l for Ogun River, while Asuquo
(1999) stated that the dissolved oxygen concentration content’
of Calabar river ranged from 2.40mg/l to7.mg/l with low oxygen
levels at ebb tide and high'levels at flood tide. Duodoroff and
Fry (1959), recommended 5mg/l for warm water fish species.
The Biochemical Oxygen Demand averaged 1.09:0.3
at tkom and 1.21£0.26 and 1.24+0.35 at Obubra and Biase
respectively. The total suspended solids ranged from 10-75
with a mean of 39.85+23.66 at lkom; 13-29 with mean of
22.12+5.5982 at Obubra and 11-31 with a mean of 18.6216.12
at Biase. The very wide range at lkom was caused by a heavy
rainfall in the Northern Etung prior to sampling in March 1988,

which raised the TSS level from 13 the previous month to 75
thai month. '
Turbidity values for lkom were 21.12£14.39 (FTU); at
Obubra and Biase were 23.69+3.97 (FTU) and 20.31+5.31
(FTU) respectively. Total Alkalinity values averaged
119.39+27.05mg/| for Ikom, 120.77+40.10 mg/l for Obubra and
100.68+22.93mg/l at Biase. Waters with total alkalinities of 20-
150mg/l contain suitable quantities of CO» to permit plankton
production for fish culture (Boyd and Lichtkoppler, 1979)

At lkom, totat hardness varied from 22.44-91.06mg/

(mean 47.48+23.02mg/l, at Obubra the value ranged
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Figure 2a: Graphs showing the spatial variation of Physical parameters in Cross River between May 2001-May 2002.

- from16.03-17.70mg/l (mean 57.76+35.24mg/l and at Biase the
{otal hardness ranged from 12.83-76.95mg/| (62.25+18.93mg/l.
There was no significant difference in the mean total hardlness
veiues for the three locations.

The range for conductivity was largest at lkom (22.44-.

710.4uS/cm), lowest at Obubra (49.99-118. 2uS/cm) and
intermediate at Biase (20.01-314.0uS/cm). The highest value
of 710uS/cm was recorded at lkom in October, while the
lowest value of 118.40uS/cm was recorded in May at Obubra.
Colour ranged from 89.0-247.0, 78.0-199.0, and 87.0-
287.0 mg/l with mean of 146.77+44.56mg/l, 152.76+37.67mg/,
and 175.77+63.77mg/l, at lkom, Obubra and Biase
respectively. There was no ‘significant difference in the colour
of the water at the three different locations. There were
variations in cations level of the river. The chloride varied from
10.65-210mg/l with mean value of 93.92+62.30 at lkom, 16.5-
40.65mg/l with mean value of 29.78 +8.14 at Obubra, and
14.15-113.6 with mean value 24.77£0.0mg/. The highest
value of 210mg/l was recorded at lkom in January, while the
least value of 10.65mg/l was recorded in the month of May.
Magnesium ranged from 0.783-13.88mg/l with mean
" of 5.73x4.6 at lkom, 0.78-15.76 with mean of 3.56+5.14 at
Obubra and 0.78-13.15 with a mean of 9.141+21 at Biase. The
highest value of 15.76mg/l was recorded at Obubra in the
month of February while the least value of 0.781mg/l was
redorded in April. Calcium tanged from 16.03-34.15my/l with
mean of 24.28+4.00mg/l at lkom, 12.82-30.78, mean value of
20.76+5.76 at Obubra and 9.17-23.08, mean of

14.0615.27mg/l at Biase. The highest value of 34.15img/| was

recorded at tkom in February while the least value of 9.17mg/l
was recorded at Biase in the month of May.

‘ Sulphate ranged from 0.99-38.34mg/l, with mean of
10.54+9.34mg/l at Ilkom, 2.31-8.5mg/l, with mean of 4.82+2.15
at-Obubra and 2.13-15.48mgh, with mean of 4.53£0.0mg/ at
Biase, highest value of 38.3d4mg/l was recorded at lkom in the
month of February, and the fowest of 0.99mg/d was alse
obtained at lkom in the month of May. High nutrient levels
were recorded during the period. Nitrate varied from0.16-
2.76mg/l, mean valug of 1.01+0.69mg/l at Ikom, 0.08-3.14mg/,
mean value 0.97+0.99mg/l at Obubra and 0.095-1.14mg/l,
mean value 0.37:0.39mg/| at Biase. The highest value of
3.14mg/t was recorded at Obubra in the month of March, while
‘the lowest value of 0.08mg/l was recorded at Obubra in the
ronth of December.

- Silicate

Phosphate varied from 0.006-0.362mg/l, mean value
0.20210.13mg/l at lkom, 0.006-0.288mg/l, mean value of
0.149+0.11mg/l at Obubra, and 0.006-0.221mg/ mean of
0.1120.08mg/! at Biase. The highest value of 0.32mg/l was
recorded at lkom in Fubruary, while the lowest of 0.006mg/|
was recorded at the three stations in the month of April.
ranged from * 0.78-4.2mg/l mean value of
,2.39+1.38mgl, at | lkom, 0.80-4.77mgl, mean
value2.07+1.39mg/l at Obubra, and 0.70-2.33mg/l, mean value
of 1.6020.71mg/| at Biase, the highest value of 4.77mg/l was
recorded at Obubra in the month of February, while the lowest
value of 0.70mg/ was recorded in Biase in monih of June
2001.

Copper varied from 0.032-6.24mg/l, with mean of
2.06+2.36mg/l at lkom, 0.020-6.28mg/l, with mean of
1.06£0.10mg/l at Obubra, and 0.031-3.20mgM mean of
0.:708+1.0mg/l the Biase. The highest value of 6.28mg/l was
recorded at Obubra in the month of Februrary, while the lowest
value of 0.02mg/!l occuried in Obubra in the month of May.
lron varied frorm 0.021 -1.80 mg/l, mean of 0.708+0.50mg/! at

- lkom, 0.196-1.408 mean of 0.77+0.61 at Obubra and 0.783-

13.18mg/l, mean of 10.54+1.92mg/ at Biase. Highest value of
13.15mg/l was recorded at Biase in the month of Febuary,
while the lowest value1.96mg/l was recorded at Obubra at
month of April.

Table 2, presents the results of the biological
measurement in the Cross River. The results show that there
are five phytoplankton families Chlorophyceae, the
Dinophyceae, the Cryptophyceae, the Cyanophyceae, and the
Chrysophyceae; four Zooplankton families — the Copepoda,
the Rotifera, the Ciliata, and the Zoofiagellata, and ten bacteria
species. The Chlorophyceae, represented by 13 species, are
the most important in terms of the species diversity and
abundance. Dictyosphaerium sp is the most abundant at the
three locations with 174,780cell/ml, 213,815celliml, and
295,182cell/ml at Obubra, lkot Okpora, and tkom respectively,
while Ulothrix zonata and Tetraedron sp are the least.

The family Dinophyceae is represented by two
species, Peridium,and Gymnodium sp. The species Peridinium
is the more abundant at the three locations, Obubra, lkot
Okpora, and lkom with 17,.478cell/ml,  23,521cell/ml and
12,392cell/ml respectively. The families Cryptophyceae,
Cyanophyceae -and Chrysophyceae are represented by one
species each. Cryptomonas sp. Oscillatoria sp. and Dinbryon
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Table 2: BIOLOGICAL PARAMETERS

SPECIES (Cell/ml) | OBUBRA [ IKOT OKPORA ~ [ IKOoM
. PHYTOLANKTON .

Chlorophyceae
Ankistrodesmus 1,165 1,895 1,395
‘Chlamydomonas 18,643 23,956 12,456
Closterium 1,165 9,955 850

| Closteriopisis longissima 2,330 3,960 . 2,250
Arthrodesmus octocormis 1,748 1,896 1,567
Cosmariums 2,913, 2,812 2,895
Dictyosphaenum 174,780 213,815 295,182
Euastnium gematum 1,165 959 1,678
Scenedesmus sp. | 2,330 1,856 1,356
Tetraedron sp. 580 489 956
Scelenastrum 1,165 1,562 1,325
Ulothrix zonata 587 567 492
Volvox 1,742 1,952 1,253
-Dinophyceae
Peridinium sp. . 178 23,521 12,392
Gymnodinium sp. RNED) 952 1,345
Cryptophyceae
Cryptomonas sp 5,826 9,325 4,256
Cyanophyceae ‘
Oscillatorica sp. 583 492 1,562
Chrysophyceae _ J
Dinobryon senlaria. 2 - |10 |

, ZOOPLAKTON SPECIES i dllml) - |
Copepods ‘
Nauphlii 400 567 875
Rotifera
Epiphanes 4,000 6,700 9,350
Polyarthra 2,000 1,850 1,956
Cilliate
Tintinnopsis 4,650,000 2,500,650 5,356,000
Zooflagillate )
Collodictyon tricilliatum 2,330,000 3,678,000 4,105,000
Euglenophyceae
Trachelamonas volrina 1,748 1,195 1,893

. BACTERIAL SPEC'..5 “elliml)

Aeromonas sp. - 8.2 x10° 9.2x10°
Vibrio sp. 6.5x 10° 2.10x 10° 9.5x 10°
Acinetobacter sp. 3.6x10° 8.2 x 10° 2 4x10°
Moraxella sp. 6.0x i0° 8.2x10° 1.7x10°
Streptococi sp. 20x10° 96 x10° 1.4x10°

- Corynebacterium sp. 1.5%x10° 4.6 %107 - .
Bacillum sp.” 2.0x10° 2.1x10° 9.2x10°
Neissenia sp. 6.0x 10° - :
Pseudomonas sp. - 9.6 x 10° 9.2x10°
Micrococcus sp. - 2.1x10° -

Serlana, were very abundant at Ikom during th
e rainy se ‘
Chf}?sqphyceae is not represented at lkom. 9 y season

The - ciliate

species,

Tintinnopsis ~ and . the

Zooflageliate, Collodictyon tricilliatum - are th i
) € most dominant
zooplankton. For the former the range is from 2.5 x 10° cell/ml

at Obubra to 5.356 x 10° cell/ml,

at Biase; whereas for the

latter specues the range is from 2,33 x 10°
celVml at lkom to
: 4.105 x 10%ell/mi at Biase. The Copepods, Nauphli were the

fewest zooplankton encountered in

the study. Density as low

as 400cell/m| at ikom to 875cell/ml at Biase. Rotifera were

mi.ch more abundant

than copepod

(400-9,350cell/m|,

Epiphanes and 1,850-2000cell/m| of Polyarthera) but much

less than ciliate and zooflgellates.

Bacterial species observed in the Cross River are
Areomonas sp., Vibrio sp., Acinetobacter sp., Morexella sp.,
Streptococci sp., Corynebacterium sp., Bacillum sp., Neisséria
sp., Pseudomonas sp and Micrococcus sp. At Obubra 7

bacteria species obsérved include Vibro sp (6. 5x10%) cell/ml

Acinetobacter sp (3. 6x10% ce!l/ml
Streptococa sp (2.0x10 ) cell/ml,
Bacillum sp (2. ox10° } cell/ml: and
Neisseria sp (6.0x10°) cell/ml. Vibro sp with value of (6. 5x10%)
cell/ml is the dorminant and Corynebacterium sp is the least

cell/ml,
sp.(1.5x10% cell/ml,

at Obubra.

|kot Okpora had the highest in bacteria population

Morexella sp (6.0x10°)
Corynebactenum
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‘with 9 species identified, which include Areomonas sp.

(8.2x10% cell/ml; Vibro sp (2.1%10% cellml, Acinetobacter '

sp(8.2x10%) celliml, Morexella sp(8.2x10°) celliml, Streptococci
.sp(9.6x104) celiml, Corynebacterium sp (9.6x1o4) celliml,
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40 18
35 16
30 14
£ BT g 12 “—iKom |
tE! 20 ~li— OBUBRA | g 8 ——0BUBRA
515 —t-BIASE £ & ——BIASE
10 e 4 -
5 2
01 — o & R &=y
Y o e Y QR MJJASONDJFMAM
‘ Months . Months
Copper
Pp . Silicate
) e :
8 5
£ ~e—ikom ||| §.¢
,E 3 ~m—0BUBRA || | B 3
&2 ~A—BIASE || g 2
{ 1 a 1
| o o 0 —
| N R MJJASONDJFMAM
K Months
Iron
12 .
,% 1,2'/ [—o— KoM
g« 6 |~ OBUBRA ||
S 4| |—&—BIASE _ ||
2 |
(! - = = AdAd : R =l
" MJJASONDJFMAM
) Month - !

Figure 2h: Graphs showing the spatial variation of Chemical parameters (Cations) in Cross River between May 2001-May

Micrococcus sp. (221x10%) cell/ml, Pseudomonas sp(9.6x104)
celllml, and Bacillum sp (2.1x10% cel/ml. Areomonas sp,
Acinetobacter sp and Morexella sp are the most abundant with
the total number of (8.2x10% cell/m! each, while Vibro sp,
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Micrococcus sp, and Bacillum sp were the least with (2.1x105)
cell/ml- each. Seven bacterial species is represented at lkom
which include, Areomonas sp (9.2x105) cel/ml, Vibro sp,
‘(9.5x105) cell/ml, Acinetobacter sp(2.4x1052celllml, Morexella
sp (1.4x1055) cell/mi, Streptococei sp(1.4x10°) celi/ml, Baciflum
sp (9.2x10%)cell/ml, and Pseudomonas sp (9.2x10°) cell/iml.

<
N

AN

Figure 2c: Graph showing the spatial variation of Chemical parameters (Anions) in Cross River between May 2001-May

Vibro sp, is the most dominant with (9.5x10°%)cell/ml. High -
densities of bacteria was recorded during the dry season
(December through February) which may be responsible for
high incidence of water borne diseases in the area.
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CONCLUSION

The present study has revealed that the water quality

of Cross River.fluctuate widely, from the southern part to the
Northern part, the water quality parameters were higher during
the raining season when the water volume was high, and Iow
during the dry season.

The River shows wide diversity of planktons and
Bacteria. The high density of bacteria may have been
responsible for annual cases of watet borne diseases in Cross

River.
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