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ABSTRACT

Crude oil production has led to increase in oil spill with the attendant contamination of the surrounding
environment by Polycyclic Aromatic Hydrocarbons (PAH) and other pollutants. When PAH enters the aquatic
environment, it either mixes with water or sinks into the sediment, hence causing severe damage to benthic
organisms including some shellfish. Besides sediment and water, the sampled shellfish include crab
(Goniopsis cruentata) from Choba river and periwinkle(Tympanotonus fuscatus) from Sama river.
Homogenizedsamples were placed into a 500ml beaker and extraction was carried out with 300ml of n –
hexane using Soxhlet Extraction. Buck 530 gas chromatograph equipped with an on – column, automatic
injector, Mass spectroscopy, HP 88 capillary column (100m x 0.25µm film thickness) CA, USA was used in
the analysis. The result shows that Concentration of PAHs ranged from 0.3818 – 0.4682 mg/ml across the
sampling points. Choba water had the higher PAH compared to Sama water.Concentration of Total PAHs in
the sediments ranged from 0.4847 – 0.9714 mg/g across the sampling points. Choba sediment had the lower
PAH values compared to Sama. The periwinkle concentration of total PAHs in the crab was 0.8778 mg/g and
0.5843 mg/g. Anthracene had the highest concentration of 0.3936 mg/grecorded in the periwinkle species,
while Benzo(k)fluoranthene had the lowest concentration -0.0016mg/g recorded in Crab. The concentration of
PAH in periwinkle ranged from 0.0166 mg/g to 0.3936 mg/g while the concentration in crab ranged from
0.0016 mg/g to 0.2518 mg/g. Benzo(b)fluoranthene in periwinkle recorded the highest factor with a value of
94.5.It is therefore necessary to mitigate the discharge of organic pollutants.
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INTRODUCTION Polycyclic aromatic Hydrocarbons (PAHs) are a
group of priority pollutants that are widely found in
the environment. They are compounds which have
two or more benzene rings fused and oftentimes,
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contain alkyl side groups. They are most often
produced due to incomplete combustion of fossil
fuels and some other organic materials.Polycyclic
aromatic hydrocarbons are classified into two main
groups: - Low Molecular Weight (LMW) and High
Molecular Weight (HMW) . this classification is
based on their physical and biological properties as
well as the number of fused aromatic rings
contained in the structure (Lee, 2010). HMW
PAHs are more persistent, recalcitrant (not easily
biodegraded by microorganisms),than LMW
PAHs, they can persist in aqueous environments,
bioaccumulate in aquatic organisms and are more
carcinogenic (Rocher et al., 2004). Although the
LMW PAHs are less carcinogenic than HMW
PAHs they also contribute to pose a toxic risk to
many aquatic organisms (Brown and Peake, 2006).
The type of PAHs in water, sediment and aquatic
organisms can provide information about their
emission source. For example, high concentrations
of LMW PAHs (acenaphthene, fluorene) are said
to be naturally occurring, while high
concentrations of HMW PAHs are usually
attributed to combustion processes. These include:
- phenanthrene, fluoranthene, pyrene (Ahmed et
al., 2016).Also, Yamada et al proposed that while
PAHs in seawater depend on their chemical
properties, PAHs with low molecular weight can
enter the atmosphere by evaporation, whereas non-
volatile PAHs with high molecular weight could
contaminate surface water through atmospheric
deposition (Yamada et al., 2003) The major
difference between low and high molecular weight
PAH is their solubility in water, usually expressed
in terms of hydrophobicity. As molecular weight
increases, PAHs become more hydrophobic.  PAHs
are popularly known for their carcinogenic and
mutagenic effects to both terrestrial and aquatic
organisms, hence its widespread needed attention.

In recent times, increase in anthropogenic activities
in different parts of the world have led to pollution
of our ecosystem and environment as a whole.
Water bodies have also been greatly affected
especially as there is an increase in the use of

petroleum resources as the main source of energy.
Nwauche et al (2018),noted that the exploration of
petroleum products has rendered agricultural lands
less productive and the creeks and aquatic lives
have become dead .Pollution on water bodies by
PAHs is often as a result of petroleum spills and
other man-made activities. These include discharge
of industrial and municipal waste water, urban and
surface runoffs, seepages, atmospheric deposition,
gas flaring, washings from oil tanks, erosion and
runoff from crude oil polluted lands, refinery
effluents, leakage from marine vessel and ruptures
from poorly maintained flowlines / installations,
also, sabotage or maintenance, disposal of used
lubrication oil and errors from engineering
processes (Eisler, 2000). Nigeria has experienced
crude oil spills, being a major exporter of crude oil
and this has further affected plant growth and
development, agricultural lands, and more
importantly, water bodies. Several studies of water
bodies in the Niger delta have been carried out to
show bioaccumulation of PAHs in water and
sediment samples, also, there have been a lot of
investigations that focus on the fate and transport
of PAHs in aquatic environment (Kim et al., 2011).
Some major environmental factors have also been
identified to mediate PAH levels in the sediments
as well as bioaccumulation patterns in fish  (Liang
et al., 2007).

Lots of water bodies in the world are polluted by
anthropogenic activities in form of heavy metals,
pesticides, beauty products, pharmaceuticals and
oil spills which occur frequently as a result of the
increase in the use of petroleum as a major energy
source (Mahino et al., 2014). Increased crude oil
production has led to increase in the likelihood of
an oil spill incidence to occur and when this
happens, heavy metals and PAHs among other
contaminants are released into the surrounding
waters and environment.When PAH enters the
aquatic environment, it either mixes with water or
sinks into the sediment, hence causing severe
damage to benthic organisms. PAHs penetrate
easily into the biological membranes and also
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accumulate in the fatty tissues of aquatic organisms
following their uptake as a result of their lipophilic
nature and high chemical stability (Gobas et al.,
1999). Fish and other aquatic organisms readily
absorb PAH as reported by Gobas, when exposed
to contaminated materials, and hence reach levels
which are higher than levels in the surrounding
medium (Gobas et al., 1999). Research has shown
that macrobenthic invertebrates  such as crabs,
periwinkles, crayfish and shrimps) are a very
important and integral part of the aquatic
ecosystem and hence they are able to show if there
are negatie effects caused by pollution which are
billed to affect trophic relationships. It has
therefore been established that crabs shrimps and
fishes are good indicators of pollution in coastal
environments, and thus have been used widely for
environmental monitoring purposes (Obiakor et al.,
2014). In Rivers state, fish and prawns are found in
large quantities in thesea and theseconstitute a
major resource which the local fishermen and the
rest of the South-southzone, Nigeria depend largely
on for food and economic well being. Continuos
flow of water through gills and food eaten exposes
fishes and other aquatic organisms to water
pollutants and it has been observed that the
organisms are able to accumulate lots more higher
concentration of pollutant than the surrounding
water (Law and Hellou, 1999).Bioconcentration
factors (BCF) facilitate predicting contamination
levels in an organism based on chemical
concentration in surrounding water (Rand 1995).
BCF is the ratio of tissue concentration of a
particular chemical to its concentration in water. In
BCF comparison, it is important to note that water
is the only route of uptake The study of PAHs has
increased a lot recently due to their negative effects
on humans and the ecosystem. Marine organisms
also have adverse effects such as endocrine
alteration, growth impairment and development,
damage to DNA and embryo malfunction (Meador
et al., 2006). This study is aimed at assessing the

Polycyclic Aromatic Hydrocarbons in Water,
Sediments and Shellfish (Crab and Periwinkles)
from Choba and Sama rivers of Rivers state,
Nigeria.

MATERIALS AND METHODS

Study area
This study was carried out in two rivers of Rivers
State Nigeria: Sama River in Asaritoru LGA and
Choba water side, Obiakpor LGA. Rivers State lies
between latitudes 4o51’01N to 4o51’29 N and
longitudes 6o55’15 E to 7o4’30E. Sama River lies
between latitudes 4o 49’51N to 4o 49’52N and
longitude 6o 49’91E to E7o 55’71E in Asari Toru
LGA. Asari-Toru Local Government Area was
created out of the old Degema Local Government
Area on May 16, 1989 under the Hon. Eziwoke
Wokoma. The inhabitants are of a common
language which is the “Kalabari” speaking
nationality, with ancestral origin and beliefs. It is
the “Seat” of the Ancestral Stool of the Kalabari
Speaking Dynasty which cuts across Akuku-Toru
and Degema Local Government Areas. The Local
Government Area upon creation presently
encompasses Seventeen (17) Communities. These
communities have been grouped into thirteen (13)
electoral wards. The local government area has an
estimated area of 113 km² and a population of
308,800 by projection of March 21, 2016.

Choba waterside lies between latitudes 4o51’01N
to 4o51’29N and longitudes 6o55’15E to 7o4’30E
in Obio-Akpor LGA. Obio-Akpor is a local
government area in the metropolis of Port
Harcourt, one of the major centers of economic
activities in Nigeria, and one of the major cities of
the Niger Delta. The local government area covers
260 km2 and at the 2006 Census held a population
of 464,789. It has its headquarters at
Rumuodomaya. The original indigenous occupants
of the area are the Ikwerre people, a subgroup of



Confluence Journal of Environmental Studies Vol 13 (Issue 2), 2020
www.confluencejournal.com.ng
ISSN : 15975827

Obasi K.O. (2020): Assessment of Polycyclic Aromatic Hydrocarbons in Water, Sediments and Shellfish from Choba and Sama Rivers of Rivers State, Nigeria.

the Igbo people. Obio-Akpor is bounded by Port
Harcourt (local government area) to the south,
Oyigbo and Eleme to the east, Ikwerre and Etche to
the north, and Emohua to the west. Covering
around 100 sq mi, Obio-Akpor is generally a
lowland area with average elevation below 30

metres above sea level. Its geology comprises
basically of alluvial sedimentary basin and
basement complex. The thick mangrove forest,
raffia palms and light rainforest are the major types
of vegetation. Due to high rainfall, the soil in the
area is usually sandy or sandy loam.
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Figure 1: Rivers State showing the study areas (Choba and Sama Rivers).
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Table 1. GPS co-ordinates of smpling point in Sama River, Asari Toru LGA, Rivers State
Latitude Longitude Elevation
N4o 49  513 E6o 49  918 1.0m

Table 2. GPS co-ordinates of sampling point in Choba water side, Obio Akpor LGA
Latitude Longitude Elevation
N4o 53  314 E6o 53  891 6.0m

Sample Collection

A reconnaissance survey was performed to have
first-hand information about the study area and to
establish the sampling points. A Global Positioning
System was used to establish Coordinates and
elevation of sampling points. Water, sediment and
shellfish samples (Periwinkle and Crab) were
collected from Sama and Choba rivers
respectively. Water and sediment samples were
collected at 0.5m below the surface. Precleaned

sterile 10L glass bottles were used to collect water
samples. Sediments were collected using a grab.
While shellfishes (crab and periwinkle) were
obtained with the help of fishermen. Samples were
preserved in a cooler with ice blocks during
transportation to laboratory. The water samples
were filtered through a 47mm glass fiber filters
(Whatman GF/F, 0.7 um pore sizes) precombusted
at 450◦C for 4 h beforehand. Then, the GF/F filters
were stored at −20◦C until analysis.

Preparation of samples for PAH GC
ANALAYSIS (AOAC 1990)

Twenty grams (20g) of the homogenized sample
was mixed with 60g of anhydrous sodium sulphate
in agate mortar to absorb moisture. The
homogenate was placed into a 500ml beaker and
extraction was carried out with 300ml of n –
hexane 24h using a Soxhlet Extractor. Crude
extract obtained was evaporated to dryness using a
rotary vacuum evaporator at 400C. Residue was
then transferred with n – hexane onto a 5ml florisil
column for clean-up.

FLORISIL CLEAN UP
Florisil was heated in an oven at 1300c overnight
(ca.15h) and transferred to a 250ml size beaker and
placed in a desiccator.A 0.5g anhydrous NaSO4

was added to 1.0g of activated florisil (magnesium
silicate) (60 – 100nm mesh) on an 8ml column
plugged with glass wool.Packed column filled with
5ml n – hexane for conditioning. Stopcock was
opened to allow N – hexane run out until it just

reaches top of sodium sulphate into a receiving
vessel whilst tapping gently the top of the column
till the florisil settled well in the column. Extract
was then transferred on to the column with
disposable Pasteur pipette from an evaporating
flask. Each evaporating flask was rinsed twice with
1ml portions of n – hexane and added to
column.Eluate was then collected into an
evaporating flask and rotary evaporated to
dryness.Dry eluate was dissolved in 1ml n –
hexane for PAH Chromatographic analysis.

Fixed Setting: The gas flow to the columns was
adjusted, the inlets, the detectors, and the split
ratio. In addition, the injector and detector
temperatures were set. The detectors were held at
the high end of the oven temperature range to
minimize the risk of analyte precipitation. All of
these parameters were set to the correct values:
Buck 530 gas chromatograph equipped with an on
– column, automatic injector, Mass spectroscopy,
HP 88 capillary column (100m x 0.25µm film
thickness,) CA, USA
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Detector Temperature A:2500c
Injector temperature 220c
Integrator chart speed: 2cm/min

OVEN TEMP:- 1800c and GC was allowed to
warm up.

Table 3. Temperature Condition
Initial Temp Hold Ramp Final Temp
700c 5min 10min 2200c
2200C 2min 5min 2800C

DATA ANALYSIS

Calculation of bioconcentration factor:
The bio-concentration factor (BCF) was carried out
using the (Mccarty, 1986) method. The BCF is the
ratio of the tissue concentration of a particular
chemical to its concentration in water(habitat), see
Equation (1).It was noted that BCF is relevant only
for accumulation from water; wherein to compare
among BCFs it is important to establish that water
is the only route of uptake. Contrary to the
bioaccumulation factor (BAF) which is generally

computed as the ratio between the contaminant
concentrations in tissue and multiple external
sources (e.g. sediment, water, and diet) and is
useful in determining the tendency of hydrophobic
compounds to accumulate in tissue. A seldom used
term, dietary accumulation, is used to determine
the ratio between the concentration of a
contaminant in an organism and its food.
BCF, (bio-concentration factor with free PAH in
water) = [Tissue]/[Water
free]………………………….       Equation (1)
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RESULTS

PAH Concentration in Water Samples

Table 4. PAH values recorded in water samples from
Sama and Chioba rivers

BD – Below Detection Limit

Concentration of PAHs in water samples are
presented in Table 4. A total of 12 PAH
compounds (Anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Benzo(g-h-i)perylene,
Benzo(k)fluoranthene, Dibenzyl(a_h)anthracene,
Flouranthene, Naphthalene, Phenanthrene, Pyrene,
Xylene, 1-2 Benzantracene) were detected in the
water samples. Concentration of PAHs ranged

from 0.3818 – 0.4682 mg/ml across the sampling
points. Choba water had the higher PAH compared
to Sama water. The phenanthrene to anthracene
(Ph/An) ratio for water sample was 0.2247 in
Choba water, but was below detection limit in
Sama water. The respective values for fluoranthene
to pyrene (Fl/Py) ratio were 3.6041, and 15.3277 in
sampling points Sama and Choba respectively.

PAH Species SAMA(1)
(mg/ml)

CHOBA(2)
(mg/ml)

Acenaphthylene BD BD
Anthracene BD 0.1597
Benzo(a)pyrene 0.0067 BD
Benzo(b)fluoranthene 0.0002 BD
Benzo(g-h-i)perylene 0.0148 0.0153
Benzo(k)fluoranthene 0.0016 0.0016
Dibenzyl(a_h)anthracene 0.0365 BD
Flouranthene 0.0883 0.1824
Fluorene BD BD
Naphthalene 0.0016 BD
Phenanthrene 0.0894 0.0359
Pyrene 0.0245 0.0119
Xylene 0.079 0.0356
1-2 Benzantracene 0.0392 0.0258
PAH TOTAL 0.3818 0.4682
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PAH Concentration in Sediment Samples

Table 5. PAH values recorded in the sediments of Sama and
Chioba rivers

*BD – Below Detection Limit

Concentration of PAHs in sediment samples are
presented in Table 5. A total of 12 PAH
compounds (Anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Benzo(g-h-i)perylene,
Benzo(k)fluoranthene, Dibenzyl(a_h)anthracene,
Flouranthene, Fluorene, Naphthalene,
Phenanthrene, Pyrene, 1-2 Benzantracene) were
detected in the sediment samples. Concentration of
Total PAHs ranged from 0.4847 – 0.9714 mg/g

across the sampling points. Choba sediment had
the lower PAH compared to Sama sediment. The
phenanthrene to anthracene (Ph/An) ratio for
sediment sample was0.0449 in Choba sediment
which was lower than the ratio inSama sediment.
The respective values for fluoranthene to pyrene
(Fl/Py) ratio were 4.5260, and 23.3130 in sampling
points Sama and Choba respectively

.

PAH Species SAMA(1)
(mg/g)

CHOBA(2)
(mg/g)

Acenaphthylene BD BD
Anthracene 0.5903 0.1603
Benzo(a)pyrene 0.017 BD
Benzo(b)fluoranthene 0.0269 BD
Benzo(g-h-i)perylene 0.0703 0.0226
Benzo(k)fluoranthene 0.0021 0.0021
Dibenzyl(a_h)anthracene 0.0299 BD
Flouranthene 0.0783 0.2681
Fluorene 0.0359 BD
Naphthalene 0.002 BD
Phenanthrene 0.0356 0.0072
Pyrene 0.0173 0.0115
Xylene BD BD
1-2 Benzantracene 0.0658 0.0129
PAH TOTAL 0.9714 0.4847
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PAH Concentration in Crab(Goniopsis cruentata) and Periwinkle (Tympanotonus fuscatus) Samples from
Choba and Sama Rivers Respectively

Table 6. PAH Concentrations in Crab (Goniopsis cruentata) and Periwinkle (Tympanotonus fuscatus) Samples from
Choba and Sama Rivers Respectively

PAH (mg/g) PERIWINKLE CRAB
Acenaphthylene BD BD
Anthracene 0.3936 0.1603
Benzo(a)pyrene 0.017 BD
Benzo(b)fluoranthene 0.0189 BD
Benzo(g-h-i)perylene 0.0469 0.0228
Benzo(k)fluoranthene 0.0021 0.0016
Dibenzyl(a_h)anthracene 0.0166 BD
Flouranthene BD 0.2518
Fluorene 0.0286 BD
Naphthalene 0.0034 BD
Phenanthrene 0.0356 0.0432
Pyrene 0.0175 0.0119
Xylene 0.2319 0.0798
1-2 Benzantracene 0.0657 0.0129
PAH TOTAL 0.8778 0.5843

PAH Concentration in Crab and Periwinkle
Samples are presented in Table 6. The
concentration of total PAHs in the periwinkle was
0.8778mg/g and 0.5843 mg/g in the crab. For the
individual PAH compounds, anthracene had the
highest concentration (0.3936 mg/g) which was
observed in the periwinkle species, while
Benzo(k)fluoranthene had the lowest concentration

(0.0016mg/g) observed in Crab. None of the LMW
PAHs tested for were present except for fluorene
which was detected in periwinkle. The
concentration of PAH in periwinkle ranged from
0.0166 mg/g to 0.3936 mg/g while the
concentration in crab ranged from 0.0016 mg/g to
0.2518 mg/g.
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Bioconcentration Factor(BCF) and Biota-sediment Accumulation Factor (BSAF) of thePeriwinkle and
Crab Samples
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SHELLFISH SAMPLES

CONCENTRATION OF PAH IN PERIWINKLE AND CRAB
SAMPLES FROM SAMA AND CHOBA RIVERS

RESPECTIVELY

Acenaphthylene Anthracene Benzo(a)pyrene Benzo(b)fluoranthene
Benzo(g-h-i)perylene Benzo(k)fluoranthene Dibenzyl(a_h)anthracene Flouranthene
Fluorene Naphthalene Phenanthrene Pyrene
Xylene 1-2 Benzantracene



Confluence Journal of Environmental Studies Vol 13 (Issue 2), 2020
www.confluencejournal.com.ng
ISSN : 15975827

Obasi K.O. (2020): Assessment of Polycyclic Aromatic Hydrocarbons in Water, Sediments and Shellfish from Choba and Sama Rivers of Rivers State, Nigeria.

Table 7.Bioconcentration(BCF) and Biota-sediment concentration factors of the shellfish

BCF / BSAF PERIWINKLE (SAMA) AND CRAB (CHOBA)
BCF BSAF

PAH (mg/g) PERIWINKLE CRAB PERIWINKLE CRAB
Acenaphthylene BD BD BD BD
Anthracene BD 1.0038 0.6668 1.0000
Benzo(a)pyrene 2.5373 BD 1.0000 BD
Benzo(b)fluoranthene 94.5000 BD 0.7026 BD
Benzo(g-h-i)perylene 3.1689 1.4902 0.6671 1.0088
Benzo(k)fluoranthene 1.3125 1.0000 1.0000 0.7619
Dibenzyl(a_h)anthracene 0.4548 BD 0.5552 BD
Flouranthene BD 1.3805 BD 0.9392
Fluorene BD BD 0.7967 BD
Naphthalene 2.1250 BD 1.7000 BD
Phenanthrene 0.3982 1.2033 1.0000 6.0000
Pyrene 0.7143 1.0000 1.0116 1.0348
Xylene 2.9354 2.2416 BD BD
1-2 Benzantracene 1.6760 0.5000 0.9985 1.0000

BCF= Bioconcentration factor

BSAF= Biota-Sediment accumulation factor

BCF and BSAF Concentration in periwinkle and
crab samples are presented in Table 4. Results
were obtained for a total of 12 compounds in
periwinkle and 7 compounds in crab.
Benzo(b)fluoranthene in periwinkle recorded the
overall highest BCF concentration with a value of
94.5. While some compounds remained below
detectable limit, the lowest BCF value recorded
was 0.3982 in Phenanthrene in periwinkle. For the
individual PAH compounds, anthracene had the

highest concentration (0.3936 mg/g) which was
observed in the periwinkle species, while
Benzo(k)fluoranthene had the lowest concentration
(0.0016mg/g) observed in Crab. None of the LMW
PAHs tested for were present except for fluorene
which was detected in crab. The concentration of
PAH in periwinkle ranged from 0.0166 mg/g to
0.3936 mg/g while the concentration in crab ranged
from 0.0016 mg/g to 0.2518 mg/g.
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Fig. 3. Bioconcentration factor and Biota-sediment accumulation factors of the shellfish from studied
rivers

Table 8: EU and USEPAPAHs standards in drinking water [18] PAHs (USEPA 2015)

PAHs standards in drinking
water [18] PAHs

MCL in μg/μL (EC) MCL in μg/μL (USEPA)

Naphthalene - -
Acenaphthylene - -
Acenaphthene - -
Fluorene - 0.0002

Phenanthrene - 0.0002

Anthracene - 0.0002

Fluoranthene 0.00003 -
Pyrene - 0.0002

Benzo (a)anthracene - 0.0002

Chrysene - 0.0002

Benzo (b)fluoranthene 0.00003 0.0002
Benzo (k)fluoranthene 0.00003 0.0002
Benzo (a) pyrene 0.00001 0.0002
Indeno(1,2,3-cd)pyrene 0.00003 0.0002
Dibenzo(a,h)anthtracene - 0.0002

Benzo (g,h,i) perylene 0.00003 -
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MCL – Maximum contaminant level, EC – European Community, USEPA – United States Environmental
Protection Agency

Table four (4) above shows that the recorded values for the PAH were much higher than the EC and USEPA
standards for drinking water. That is with exception of Benzo fluoranthene.
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DISCUSSION

Lots of studies have shown that marine organisms
are great accumulators of PAH. However, the
quantity of PAH accumulated from the
environment is important as this could have an
adverse effect on the health of humans who
consume these organisms as food for survival. This
study was carried out to answer some of these
pressing questions. Some factors that determine
bioconcentration in marine organisms include: - the
physiology or structure of the organism,
controlling factors of bioavailability, some
environmental concentrations and time.

In this investigation, two different species that are
usually consumed by the residents of Asari toru
and Obioakpor LGA community in Rivers state
were selected randomly and screened for levels of
PAH. This was done in order to establish
accumulation residue of PAHs in the aquatic
organism. The BCF of the marine species was
extrapolated byadapting the methods of (McCarty,
1986).The BCF is the ratio of the tissue
concentration of a particular chemical to its water
concentration.This study accessed the level of PAH
in water, sediments and shellfish obtained from
Sama river and Choba River in Rivers state,
Nigeria.While some classes of PAH were not
detected, the level of PAH detected in water
samples from Sama and Choba rivers wereabove
permissible limits as specified by WHO, 1997
which is generally 0.05mg/ml. The factors that
may be responsible for this can be attributed to the
proximity of fuel stations in the area, and other
industrial point sources, atmospheric depositions
and probably urban runoff.

The predominance of HMW in the sediments
indicates that there are combustion processes and
activities carried out in that area(Ahmed et al.,

2016). The guideline of sediment quality of 1mg/g
dry weight total PAHs was made to protect fish
and other aquatic organisms against potential
health effects (Johnson et al., 2002). Also, from
this guideline, the result of the study showed that
the concentrations of total PAHs exceeded 1mg/g
dry weight at all sampling points. This could mean
that aquatic organisms in the region may be at
severe health and environmental risk. It was
observed that the concentration of PAHs was
higher in the sediment samples than in water
samples. This may be as a result of their
hydrophobic tendencies and likelihood of
adsorption to particles and solid phases. By this
they settle and become a part of the sediments.

From the results, the BCF of the LMW PAHs
compounds (Acenaphthylene and fluorene) were
below detectable limit. A bioconcentration factor
greater than one (1) is indicative of a hydrophobic
or lipophilic chemical. It is an indication of how
probable a chemical is to bioaccumulate (Landis,
Sofield and Yu 2011).The periwinkle sample
recorded BCF values that were more than one(1) in
the following:
Benzo(a)pyrene(2.5373),Benzo(b)fluoranthene(94.
5000)Benzo(g-h-i)perylene( 3.168) etc while Crab
recorded BCF values that were more than one(1) in
the following :Anthracene(1..003),Benzo(g-h-
i)perylene(1.4902),Flouranthene(1.3805) etc
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CONCLUSION

PAH in water, sediments and shellfish has far
reaching environmental and health
implications. The researchhas shown that
the recorded values for all the edible
shellfish samples were higher than
permissible limits. The BCF values
confirmed that the contaminants have the
tendency to bioaccumulate, based on the
fact that most of the parameters recorded
values that were more than one (1).It is
therefore necessary to mitigate the
discharge of organic pollutants.
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