ISSN: 0976-3031

Awailable Online at http://www.recentscientific.com

International Journal of Recent Scientific Research
Vol. 9, Issue, 4(H), pp. 26063-26067, April, 2018

International Journal of
CODEN: [JRSFP (USA) Recent Scientific

Rescarch

DOI: 10.24327/1JRSR

Research Article

PETROLEUM HYDROCARBON POLLUTION IN QUA IBOE ESTUARY: IMPLICATION FOR

FISHERIES DEVELOPMENT

John O. Esinl,, Pedroesin A Esin? and Jenny J. Ntamark3

L2Department of Hydrology & Water Resources Management, Maritime Academy of Nigeria,

Oron, Akwa Ibom State. Nigeria

3Department of Urban and Regional Planning, University of Uyo, Akwa Ibom State. Nigeria

DOI: http://dx.doi.org/10.24327/ijrsr.2018.0904.1984

ARTICLE INFO

ABSTRACT

Article History:

Received 5™ January, 2018
Received in revised form 20"
February, 2018

Accepted 8 March, 2018
Published online 28" April, 2018

Key Words:

Petroleum, Hydrocarbon, Pollution,
Qua Iboe, Estuary, Fisheries.

The study examined the effect of hydrocarbon pollution on aquatic resources and water quality in
Qua Iboe estuary, Nigeria. Specifically, the study was designed to identify the concentration levels
of heavy metals arising from petroleum activities on marine resources using fish genera composition,
condition factor and tissue analysis. Data for the study was obtained by extracting 1 gram of six
different species of fisheries obtained from the estuary and macerated in 10ml distilled water and the
aqueous extract used to analyze the heavy metal concentrations. Adult specimen of fish species were
collected upstream and down streams from the Qua Iboe estuary using combination of traps and gill
nets to determine the fish condition factor. The fish specimens were kept in coolers packed with ice
and transported to the laboratory where the wet weight and total length of individual fish was
measured with an electric weighing balance and a meter rule, employed in calculating the fish
condition factor. Fish tissue analysis for heavy metal was carried out using PerkinElmer flame and
graphite furnace atomic spectrometer (PerkinElmer, 4100ZL) which exposed micrograms per gram.
The result revealed that the condition factor (k) values ranged between 0.784 to 0.895. These were
outside the recommended level. Also, the tissue analysis of the different fish species showed that the
concentration of lead (pb), Iron (Fe), Copper (cu), Cadmium (cd), Manganese (Mn), and Zinc (Zn)
approached critical levels. This implies that petroleum exploration and exploitation activities pose
eminent risk to fisheries development as obvious ecological stressors and perturbation abound in the
estuary. Based on these findings, the study strongly recommends the need for a sound and effective
environmental monitoring designed programme to be carried out by the oil and gas industry
operating within the Qua Iboe river estuary of Ibeno with a view to reducing its negative effect on
the estuary. Also there is need for timely clean up of pollutants from oil exploration and exploitation
activities in the estuary to be done to cushion this negative effect on the aquatic life forms.

Copyright © John O. Esin ef al, 2018, this is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is

properly cited.

INTRODUCTION

1976 and 1996 (DPR, 2002). A UNDP Reports states that there
have been a total of 6,817 oil spill incident between 1976 and

Since the discovery of crude oil in Nigeria in 1956 at Oloibiri
in Bayelsa State in Niger Delta region of Nigeria, oil spills
have posed a serious threat to the country especially in the
coastal environment of the oil producing areas. Oil spill is the
uncontrollable leakage or discharge of petroleum products into
the bodies of water or land. The magnitude of the impact of
crude oil pollution on the aquatic environment as well as its
impact on the socio-cultural and economic well being of the
people in vulnerable areas of oil spills cannot be over
emphasized. According to the Department of Petroleum
Research, an estimated quantity of 1.89 Million barrels of
petroleum was spilled into the Niger Delta region between
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2001, which account for a loss of three million barrels of oil of
which more than 70 percent was not recovered. Most of these
spills occurred off-shore (69%), a quarter was in swamps and
6% on land (Akpofure, 2008).

In Ibeno Local Government area, the devastating impact of oil
spillage in this area has caused hazards both on the
environment and the ecosystem with a parallel effect on
biodiversity and human health. The irony of the situation is that
those who bear the cost of the environmental damage are the
people who live in the oil producing area and not the oil
companies. In the Niger Delta region, it has been observed that
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oil spillage constitutes the greatest threat to the area making
livelihood very difficult. The abundance of oil and other natural
resources which should have been a blessing to the area have
had very negative impact on the area due to the unsustainable
manner in which oil exploration and exploitation is being
carried out with little and in many cases no consideration to the
safety of the environment. Environmental degradation and
inequality in petroleum exploitation have resulted in poverty,
restiveness and human insecurity to the indigenes of the area
(UmoUdo, Okijie and Akpabio, 2016). This has led to various
outcry and violent disturbances in the area. For example;
Armed groups in the Niger Delta region justifies their violence
activities on the premise of government refusal to pay
compensation for the destruction of their land by oil spillages.
In Ibeno, violence broke off in 2008 as government deploys
Mobile Police Force against the indigenes who demanded for
compensation for the destruction of their hitherto profitable
fishing ground and agricultural lands by oil spills.

Crude oil is a naturally occurring, unrefined petroleum product
composed of hydrocarbon deposits. Crude oil may be refined to
give usable products such as gasoline diesel, and various
petrochemicals. Crude oil may be found in various rock
formations in the upper strata of some areas of the earth’s crust.
It is also found in semi-solid form mixed with sand and water.
Crude oil could be classified in various forms for example,
light crude oil, heavy crude oil, et cetera. Nigeria crude oil is
considered as “light” and “sweet” as the oil is largely free from
sulphur. Nigeria’s sweet oil is similar in composition to crude
oil extracted from the North Sea (Chindah and Brande, 2000).
This crude oil is known as “Bony light”. Names of other
Nigeria crudes, all of which are named according to the export
terminal include: Qua Iboe, Escravos blend, Brass River,
Forcados, and Pennington Autam (Nwilo and Badejo,2005b).
Field experience has shown that the advent of oil production in
Ibeno has led to deforestation and ecological degradation,
threatening natural resources and the ecosystem services in the
area in a number of ways. The oil-bearing area of Ibeno has
faced so many environmental problems caused by pollution
arising from oil exploration and exploitation activities. Added
to this are problems of gas flaring and increase incidents of oil
spills and blow outs. While spills inevitably accompany oil
production, they however occur with an alarming frequency
and magnitude in Nigeria because most of the oil delivery
infrastructures are obsolete and inadequate (Oni et.al,1983).
Also, sabotage of pipelines is a persistent problem, and spills
and pipelines leaks are poorly monitored and often not reported
and repaired on time. Ironically, Ibeno L.G.A. which produces
majority of oil for the growth of the Nigerian economy has
suffered neglect since the advent of oil.

Across Ibeno Local Government Area, evidence of apparent
pollution of the natural resource base of the dwellers from oil
spills abound. Preliminary observations seem to indicate that
oil spills have negatively impacted on aquatic resources.
However, many studies on the effect of oil spills in the study
area have been directed on its impacts on socio-economic and
socio-cultural wellbeing of the inhabitants without considerable
focus on aquatic resources. Given this background, this study
attempts to empirically determine the extent at which
petroleum exploration and exploitation activities have impacted
on aquatic resources and water quality in Qua Iboe river

estuary of Ibeno Local Government Area of Akwa Ibom State,
Nigeria.

MATERIALS AND METHOD

Ibeno Local Government is located on latitude 04° 2” 27’ North
of the equator and longitude 008 00> 12” east of the
Greenwich Meridian. It is bounded in the North by Eket and
Esit Eket Local Government Areas, at the South by the Atlantic
Ocean’s Gulf of Guinea, at the West by Ikot Abasi Local
Government and at the East by the Cameroun Republic.
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FIGURE 2:MAP OF IBENO SHOWING SAMPLE VILLAGES.

The entire Ibeno Local Government Area occupies an area of
about 247.575km square and have Atlantic coastline of more
than 129km in Akwa Ibom State, stretching from Okposo 1 at
the Eastern Flank bordering Mbo Local Government Area and
Bakassi-Penisula to Atabrikang Village on its Western Flank.
The area is part of the coastal plains sand with unconsolidated
alluvial and overlying the cretaceous formation and tertially
formations. The dominated coarse grain coastal plains sand
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have thickness of about 180 meters with clay and gravel
formation. The mineralogy of the coarse-silt and fine sand
fractions of the coastal plains sand indicates the dominance of
quartz while minerals such as Iron (Fe, 0,) and aluminum oxide
(A, 0,) constitutes less than ten percent in the fraction. The area
is blessed with an abundance of surface water supply because
of its high rainfall. Relative low potentials evaporation, very
high drainage density and streams frequency. The abundant of
surface and ground water resources in the area, which areca
estimated at over 5,000 million cubic meters are also due to the
porous sandy aquifers of the coastal plain sands (AKS,1997).
Boreholes can be drilled any in the area with little efforts.

The detailed breakdown of the National and State official
population totals of the 2006 census of Akwa Ibom State
reveals that Ibeno Local Government Area inhabits 78,380
people. The male population constitutes 44,311, while female
population is 34,069 people. The population density for Ibeno
Local Government Area is about 317 persons per square
kilometer. The quaternary glass sand of the Ibeno coastline is a
raw material for glass making industries. It is also a potential
port town if only the Itak Akpa drainage system could be
properly harnessed at Upenekang near terminal bridge and
immigration post. It has a potential for fish-processing
industries, for glue making and livestock feeds production. It is
a potential market town for fish and other aqua-product sales,
timber logs and fishing tools and equipment sales repairs and
construction. It is also a potential site for boat construction and
repairs. Ibeno Local Government Area has tourism potential at
the Tourist Beach at Inua Eyet Ikot and Iwuo Opom Opolom
and also rich in cash crops — cashew and rubber, which might
attract rubber and food processing and drinks industries.

Information on the elemental and chemical properties of water
samples in the study areca was obtained from the laboratory
analysis of water samples collected in the area. Water samples
were collected at four points in the study area (Upenekang,
Mkpanak, Inua Eyetikot and Iwochang). In order to ascertain
the quality aspect of the water, the water samples were
collected in sterilize two liters plastic containers with cover and
was labeled to show different samples and their respective
locations. Various titration methods were used to determine
some physical and chemical properties of the samples.

The elemental and chemical properties of the samples were
analyzed using Gallenkamp Flames Analyzer (Model FGA
330) and Atomic Absorption Spectrophotometer (Model PVE,
INICAM SP 2900) respectively. Titrimetric and observatory
method were used in determining some physical/chemical
properties of the water. The pH values obtained from the
analysis were compared with the World Health Organization
(WHO) and EEPA Standards values to determine the levels of
the pollution of the various samples. The parameters analyzed
include THC vanadium, copper, lead, cadmium, nickel, iron
and, alkalinity (cacos) and ammonium (NHj). All the values
were expressed in part per million. Media preparation and
culturing were used in determining the variation in the
biological properties of the water samples, in order to ascertain
the Coliforms and E. coli contents per 100ml of the samples.
Also, values obtained from these analyses were compared with
FEPA and WHO international standard values.

Adult specimens of fish species were collected upstream and
downstream from Ibeno river with the assistance of local
fishermen using a combination of trap and gill nets. The fish
species were kept in coolers packed with ice and transported to
the laboratory where the wet weight and total length of
individual fish was measured with an electronic weighing
balance and a meter rule. The condition factor (K) of fish was
calculated using:

Condition factor (k) = 100 x W
L3

Where: W = wet weight of fish

L = total length

Fish and periwinkle tissue analysis for heavy metals was
carried out using Perkin-Elmer flame and graphite furnace
atomic absorption spectrophotometry (Perkin Elmer, 4100ZL)
and results expressed in micrograms per gram. The results were
also compared with the WHO standard in order to determine
their pollution and attendant effects on the aquatic life.

DISCUSSION OF FINDINGS

Table 1 Total Hydrocarbon and Heavy Metals Content of
Water Samples in Ibeno

Parameter Site Site Site Site
(mg/1) A B C D WHO
Total
Hydrocarbon 0.01 0.01 0.01 0.1 1.0
Lead 1.0 1.03 2.0 1.0 0.05
Nickel 0.024 0.031 0.031 0.029 0.02
Copper 0.03 0.05 0.03 0.01 1.0
Iron 0.67 3.11 341 0.85 0.30
Vanadium 0.13 0.10 0.16 0.01 0.02
Cadmium 0.02 0.01 0.01 0.01 0.01
Arsenic 0.02 0.01 0.02 0.02 0.05

Source: Result of laboratory Analysis (2016)
N/B: Site A = Upenekang; Site B = Mkpanak; Site C = Iwoachang;
Site D = Inua Eyet Ikot

Table 2 Physio-chemical characteristics of Water Quality in

Ibeno
. Site Site Site WHO
Parameter (mg/l) Site A B C D Standard
Temperature 30.10 2890 31.70 29.90 25-28°
Conductivity 189.0 100.0 201.0 163.0 400ps
Alkalinity 241.0 246.0 252.0 246.0 100mg/1
Total Dissolve Solids 29.0 244 22.1 3775 1500mg/l
Total Suspended
Solids 3.0 9.0 2.0 4.97 28mg/1
Turbidity 4.00 430 410 410 25 unit
PH 5.7 5.2 6.0 5.7 6.5-8.0
Oil and mineral 0.18 0.19 0.19 0.18 0.0lmg/1
Salinity 1830  16.78 17.81 18.60

Source: Result of laboratory Analysis (2016).
N/B: Site A = Ukpenekang; Site B = Mkpanak; Site C = Iwoachang;
Site D = Inua Eyet Ikot.
Table 4 Total Hydrocarbon and Heavy Metal Content in Fish
and Periwinkle

Parameter Fish Periwinkle WHO
THC (PPM) 2702 234 <50PPM
Lead (pg/l) 0.01 0.10 1.7u
Nickel (ng/l) 0.01 0.06 25-150pn
Copper (mg/l) 1012 117 204°
Hon (mg/l) 4213 416 1.0
Vanadium (mg/1) 0.001 0.01 0.1
Cadmium (pg/l) 0.001  0.01 02-1.8°

Source: Result of Laboratory Analysis (2016).
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Table 5 Condition Factor (K) of Fish in Ibeno

Fish species Condition factor (K)
Synodontis batensode 0.901
Chrysichthys nigrodigitatus 0.892
Macrobachum macrobachion 0.820

Source: Results of Laboratory Analysis (2016).

The study has shown that oil spills from petroleum exploitation
and exploration have negative impact on water quality and
aquatic resources. The results of the water quality analysis
showed that water resources of Ibeno have been polluted
mainly by Iron and Nickel while traces of pollution from other
sources though with negligible threshold have also been
identified. Water pollution from oil spillage in Ibeno is thus a
serious concern as the locations of major oil companies and oil
servicing establishments are found within the Local
Government Area, thereby making oil spillage a major issue of
concern (Adhahino and Eyinla, 2009). The pollution of water
quality has much impact on aquatic life while human health is
impaired. Quite often the quantity of oil spills at a time is so
great that even fishes find it difficult to adjust to the polluted
state of the marine environment. Water quality is impacted
negatively by oil spills or petroleum residues and a great cause
for concern if the resources of the marine environment are to be
sustained. Incessant oil spills often result in the death of fish
larvae and other sea foods in particular and a reduction in fish
and shell fish stock in general, thereby leading to scarcity of
aquatic resources, and associated nutritional disorders. Aside
this, it also leads to the destruction of the sources of livelihood
of the residents that entirely depends on the sale of these
aquatic resources for their livelihood. This loss of source of
livelihood could result in mental agony, stress and anxiety —
related problems. Loss of biodiversity due to the high mortality
of the fishes and aquatic resources were evident by the
condition factor (K) for fish in the study area (Table 5). Thus,
the drastic decline in catch per unit efforts as observed during
fieldwork is also a clear indication of the adverse effect of oil
spills on aquatic resources. Janjua et.al (2006) reported the
adverse effects of high condition factor on fish specie
performance and productivity.

The eating habit of the residents is such that no one can do
without eating substantial quantities of food from aquatic
sources each day. Everyone eats crayfish and fish on a daily
basis. Others (especially those from the low income class) eat
in addition periwinkle and other shellfishes like water snail’s
oysters etc. Shell fishes are filter feeders and can bio-
accumulate toxic substances in their lipophilic tissues.
Residents of Ibeno do complain of fish tainting due to oil spills.
There has been a growing fear of disease outbreak arising from
the consumption of polluted aquatic resources, thus making the
inhabitants allergic to fish consumption. Added to malnutrition
and skin diseases, unprecedented increase in some disease
condition like persistent cough, weakness, stuffy nose, itchy
eyes and difficulty in urination were observed among the
inhabitants during field survey.

Laboratory tests conducted on water and fish in the study area
reveals that the water in the marine environment is harmful to
aquatic and terrestrial resources. The laboratory results further
shows that E.coli, proteus sp, Enterobacter sp, Aeromonas sp;
salmonella sp, Klebsella sp, had became inseparable member of
the study area due to contamination by fresh raw faecal waste.

This may have accounted for the high incidence of typhoid,
dysentery, cholera, and related diseases as observed during
field survey. The link between public health and water lane
related diseases have long been established (WHO,2007).

Heavy metals top the hit of most frequently occurring and toxic
contaminations. Accumulation of heavy metals in aquatic
ecosystems is of great importance. The progressive and
irreversible accumulation of these metals in various organs of
marine creatures (Table 5) ultimately leads to mental related
diseases in the long run because of their toxicity, thereby
endangering the aquatic biota and other organisms. Udoette
(1997) reported that ingestion of hydrocarbon (directly and
indirectly through contaminated food) results in poisoning.

Mutagenic, carcinogenic, genotoxic, immunotoxic and
neurotoxicological effects of exposures to hydrocarbon
products have been well documented (kanoh,et.al,1990;

Ohnishi et.al,1990;Zhang and Jensen,1991). Fishes being one
of the main aquatic organisms in the food chain may often
accumulate large amount of certain metals. Essentially, fishes
assimilate these heavy metals through ingestion of suspended
particulates, food materials and or by constant ion-exchange
process of dissolved metals across lipophilic membranes like
the gills/absorption of dissolved metals on tissue and
membrane surfaces.

The effect oil spills on the quality of water and aquatic
resources, cannot be under estimated for it is harmful to aquatic
resources and human health, the quality ,of water is one
importance phenomenon for livelihood, since the population of
people in Ibeno are basically fisherman complains by
fishermen on how this menace could be curb has been on the
forefront of everyday discussion in business places and
working environment in Ibeno L.G.A.

CONCLUSIONS AND RECOMMENDATIONS

Conclusively the study has confirmed that there is a significant
effect of oil spills on the aquatic resources and the water
quality in the Ibeno. The study strongly recommends the need
for a sound and effective environmental monitoring designed
programme to be carried out by the oil and gas industry
operating within the Qua Iboe river estuary with a view to
preventing or minimizing the possible negative effect of
Petroleum Hydrocarbon pollution in the estuary. Also there is
need for timely clean up of pollutants from oil exploration and
exploitation activities in the estuary in order to cushion this
negative effect on the aquatic life forms.
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