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ABSTRACT

Several sampling trips since 1984 to the present have been under-
taken and tar residues collected and guantified from twenty-two
sites along Ibeno beach on the South Eastern Nigeria. Initially,
little or no tar were observed in 1984. 'l‘he mean levels of tar, 1.06
g/m” (range 0.40 - 2.84g/m?) and 0.55g/m? (range 0.01 - 3,16 g/m?)
per beach transect were collected for 1985 and 1986 respectively. A
general decline in the amount of tar from March to October was
observed in 1986. Throughout the study period, large amounts of
tar residues were collected only in the early months of the year. The
influence of beach topography and its contribution to the low level

of tar ball is discussed.

INTRODUCTION

There is increasing global concern
towards the pollution of the marine environ-
ment by crude oil and its associated
products. Many quantitative investigations
of tar stranded on the beach or floating on
the water surface have been carried out
especially in the Mediterranean and Car-
ribean regions. The present report contains
the research results on tar ball sampling on
the beaches of the South Eastern Nigeria,

Petroleym pollution of the marine en-
vironment can be easily assessed by the
amount of stranded tar balls on the beach
(Golik 1982, Enyenihi and Antia 1985,
Robertson Smith et al, 1985, Golik, 1985).
Tar balls are the final weathering product of
crude or refined oil accidemally released
into the marine environment through
anthropogenic or natural sources. The
processes governing the formation of tar
balls in water from the time of accidental

release to their final deposition on the beach
have been vividly described by several
authors (Pilpel 1968, Goldberg 1975, Clarke
et al 1977). Beaching is described as the
most dominant factor during the disposal of
the weathered oil in water. It is the final and
most probable destination of the floating tar
balls (Pilpel, 1968). This project was under-
taken to assess and evaluate the extent to
which petroleum hydrocarbon pollution has
affected the defined area and to provide
data needed for the successful planning and
management of the resources of the en-
vironment.

The Area Studied

The South-Eastern Region of the
Nigerian coastline is congested with the ex-
ploratory and exploitative activities of many
oil companies. Fronting the Ibeno beach is
the area of operation of the Mobil Oil Com-
pany with many oil rigs and wells located all
over the coastal environment (Fig. 1). The
beach is mesotidal (2 - 4 m) and sandy with
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low gradient not exceeding 10° at the
steepest point before the new berm edge. It
is principally fine grained and well sorted
{(Enyenihi and Antia, 1985).

Materials and Methods

Twenty-two stations were chosen inequi-
distant based on the geomorphological fea-
tures on the beach. Tar sampling at each of
the chosen site was done by marking out a
1-metre strip or transect (running across the
beach) from the water line to the backshore.
All visible tar on the surface and upper 2cm
of the sandy beach were collected and
transported to the laboratory. The prelimi-
nary work up and quantification of samples
were carried out as described in Inter-
governmental Oceanographic (10C)
Manual Number 13 (1984). Some basic
oceanographic parameters measured in-
cluded wave period and longshore current
velocity using a stop watch, breaker height
with the aid of a calibrated staff, breaker
wave type was determined by observing dif-
ferent sets of breakers and wind spread and
direction measured using hand anenometer.
Tar sampling was done at or near ebb tide
during each sampling trip.

Results and Discussion

Enyenihi and Antia (1985) had discussed
elaborately the influence of littoral environ-
mental factors on the amount of tar
deposited on the Ibeno beach. They ob-
served that for the 2.5 km stretch monitored
there was little contamination ofthe beach
by tar. Data on the state of the beach in 1986
is preserved in Table 1 and the yearly
analysis of tar levels since the inception of
these project is shown in Fig. 2. The highest
amount of tar was recorded in Apnl (L 73
g/mzlmonth) Gradual diminution in tar
levels was observed from March to October
corresponding to the change fromdry to ﬁret

season. While some stations had very lltﬂE o

or no tar balls, most of the stations had

quantifiable tar residues. The months s
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March and April had more tar balls than the
other months. This is attributed to the dry
and windy weather prevalent during the
transitional period (from dry to wet season)
which might have aided the dominating
spilling breaker waves to transport the tar
balls to the upper shore (beach).

Tar levels were generally lower in 1986
than 1985. Bar plots of the monthly average
concentrations of tar during the, period
showed an overall downward trend except
June 198; which gave the highest tar value
(2.67g/m“/month). This high value is caused
by ocalsxonal storm tide that enhances the
transportation of tar beyond the new berm
edge into the backshore. An average wind
velocity of 4.5m/sec. (range 1.0 - 8.5 m/sec.)
being mostly onshore and a mean longshore
current velocity of 0.26 m/sec. East (range
0.05 - 0.55 m/sec.) were also recorded.

The topography of the Ibeno beach has
greatly influenced the amount of tar
deposited on the beach. The backshore con-
sist principally of two portions - the inter-
tidal portion up to the new berm edge and a
sandy portion sparsely covered by vegeta-
tion and sloping to the old berm edge. The
latter though slightly inhabited by weeds, tar
balls can be seen clearl y. Where there was a
steep grachent (25 - 45") little or no tar was
present and it usually end up with a small
pool before the old berm edge. In the ab-
sence of the pool, few tar were found ac-
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cumulating in a narrow horizontal strip
about 1.5 metres wide close to the old berm
edge. The existence of the pool 2nd the
slope have contributed to the low tar since
the former can wash away any tar th-.t rolled
into it back to the ocean and the latier can
hardly retain tar that is transported ‘¢ it.
Although the amount gf tar repc ted in
this study is low {1.06 g/m®), it is nee-iful to
carry out the ditermination of petroleum
hydrocarbon levels in the ‘water and sedi-
ment. Such findiags will provide the much
necded data required for effective manage-
ment and utilisation of the water resources.
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