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ABSTRACT

The study was undertaken to determine the lolal hydrocarbon (THC) and heavy melal
conlents of fish (finfish and shellfish) in the Cross River, Nigeria. Fishh Samples wete collected in
the dry (March) and rainy (Octobor) seasons belwean 2000-2002. The finfish spaecies identified in
the study wore Synodonlis clarias, Sarolherodon galilacus, Helerolis niloticus, Schilha myslus,
Parachanna obscura, Cithatinus cithorus, Mormyrus e, Phago loticalus and Palrocophalus
ansorgll and tho shoelllish wara Macrobrachivm vollonhovanii and Tympanolonus fuscalus

Slgnificant differences (1°<0.05) existed betwoen finfish and shellfish in hoth THG and hoeavy
The levels of THC in lish exceeded tha Woild IHealth Organization's limil of
0.0001 ppm by an average of 3.2 and 15.57 mgy/kg in fin and shelllish respectively. 1ligh
concentrations of vanadium and THC in lish samples were the main indicators of pollution from

melals conlenls.

petrolaum sowrces.
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INTRODUCTION

Nigerla has a rich variely of fin and shellfish
resources. The exploiled fishery resources in
Nigeria are basically. pelayic and demersal
(Mabawonku, 1993). The environment in lhe
coaslal areas is subjecled lo the ellecls of
pollution, which may be from industrial effluents,
' solid wastes, domeslic sewage, crude oil
spillages, atmospheric fallouts from gas flares,
spent lubricating oll, tanker - ballast waler,
leakages from sea-going or marine vessels and
oulboard engines.

These wasles wusually contain various
propottions of loxic metals such as zinc, lead,
copper, vanadium, antimony, arsenic, beryllium,
mercury, cadmium, nickel and chromium. Apart
from direct loxicity, these lrace ‘metals may
accumulate in the food chain "and threalen
human health (Mason, 1992).

Within the concept of _monitaiing, the
chemical concentration ~of _subslances in
organisms are regarded as-indicators of bio-
available fractions in the environment (Zauke el
al,1985). At low concentrations, many lrace
elements act as micronutrienls and may be
essenlial for growlh but higher concentralions
may be toxic.. The gap belween the optimal and
loxic conceniration is wusually very small
(Santschl, 1988).

The mte of accumulation depends on the
concenlralion of the pollutant In water (Kelly,
1988, Barak and Mason, 1989), temperature
and salinity (Philips, 1980). The internal faclors
that affect bioaccumulation include the
physiological conditions like  fat content,
(Saglura el al, 1978) and periods of fast growth,
which correlale with low accumulation (Mance,
1987).  Fishes wilh higher metabolic rates
accumulate pollutants faster and feeding resulis
in a greater uptake of pollutants across the gills

90

(Douben,

1089). - Lhe. aceumulation ol a

contaminant is also a funclion of its uplake and -

elimination,

The objeclive of this study is to assess lhe
hydrocarbon and heavy metal content of some
fish species present in the Cross River, Nigeria.

MATERIALS AND METHODS

Fish samples were obtained direclly from
fishermien at the study sites (fig. 1) and frozen
before analysis. Each fish was allowed lo thaw
partially, skinned and filleled (avoiding skin,
bones and scales). For hydrocarbhon (THC)
delerminalion, 3g wet weight of fresh muscle
fillet was digested with methanol: 20% brine
solution in a soxhlet apparatus and quantified
using UV Hach spectrophotometer (DREL 3000)
while heavy melals presence was analyzed
using the melhod of FAQ/SIDA (1983).

RESULTS

The fin and shellfish species idenlified in the
study area are presenled in lable 1.

Table 1: Fish species identified in the study
area.
Fin Fish

Average Length (cm)
Station 6

Synodontis clarias 17:5
Sarothmodon galitnnus 10
Heterotis niloticus 18.0
Sehilhe mystus 16.5
Parachanna obscura 37
Station 7
Citharinus citheius 11.5
Mormyrus rume 1.5
Phago loticalus 12
Tarnchonna Obscinn 156

Petiocophalus ansorgil 14
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Maorolrachium vallonhovenii was present

al many slalions excepl 3, 5 and 8 while

Tympanolonus fuscalus (periwinkle) was found

al stations 5, 6 and 7.

Table 2: Total hydrocarbon content of the fish (mgy/kg)

Total hydrocarbon content of the fish:

Measurable quantilies of hydrocarbon were
recorded In both fin and shelllish studied. The
total hydrocarbon contents of fish are given in
table 2.

Station 6 _ Finfish species | Dry Season __| Rainy Season

“Halerolis niloticus 2.8 1.0

Schilbe mystus 3.0 1.0

Sarothendon galilaeus 0.9 0.4

Synodonlis Clarias 2.5 1.2

Parachanna obscura 3:5 15

Station 7

Citharinus citherus 2.5 1.0

Mormyrus nime 15.5 8.0
Shellfish DISCUSSION !
1. Macrobrachium vollenhovenii Total Hydrocarbon Conftent of fish
Stations Dry Season  Ralny season The presence«of hydrocarbon, especially
1 20.5 15.0 floaling oil disturbs the respiration of aqualic
2 253 18.5 organisms and lowers (he productivity of the
3 NA NA impacled area (Tait, 1978). It may also alfect
4 39.2 201 the biological diversity (Clark el al., 1997). This
5 NA NA was observed during this study as fish could not
6 13.0 7.0 be obtained at some locations and fishermen
7 14.3 7.0 complained of low calches. This observation is
8 NA NA similar to that of low abundance of fish and
9 15.5 8.0

2. Tympanolonus fuscalus

Stations Dry Season  Rainy season
5 0.8 06
7 1.0 0.9

NA = nol available

The THC conlenls of fish-ranged from 0.9 -
15.5 mg/kg in the dry and 1.0.- 8.0:mg/kg in the
rainy season, The THC conlent of M.
vollenhovenii ranged from 13.0 lo 39.2 mg/kg
and 7.0 lo 20.1 mg/kg in the dry and rainy
seasons respectively, while in T. fuscalus the
ranges were 0.8 10 0.1 and 0.6 - 0.9 mg/kg in
the dry and rainy seasons respectively. The
mean dry and wet season THCs were 4.39 and
0.99 mg/kg. (finfish), 21.5 and 12.9 mg/kg
(M.vollenhovenii) and 0.9 and 0.75 mg/kg (T.
fuscalus) respeclively.

Heavy metal content of fish

All the heavy melals of inleresl were
recorded In all fish species (fin and shellfish).
The contents of heavy metals in fish are shown
in table 3.

It was not possible to assess the fish and

shellfish al stations 3 and 8 due to the inability
lo obtain samples.

-

shelllish reported in the area during fecundily
sludies (Mobil Report, 1998; Asuquo el al,
1999).

The content of hydrocarbons in the different
fish species were observed lo be time-
dependent as higher concentrations were
observed in the dry than rainy seasons. All fish
sludied accumulated hydrocarbons above the
World Health Organization permissible limits of
0.0001 ppm. The highest THC was recorded for
M.vollenhovenii and the least in T. fuscalus.
The accumulation of THC in fish followed the
order:

Macrobrachium sp > finfish > T, fuscalus.

THC is available for absorption mainly as
the dissolved fraction especially due to oil spills.
The accumulation of hydrocarbons may be
organism-specific for example, Mormyrus rume
is a botlom dweller and insectivorous, which
may allow more avenues for hydrocarbon
absorption. The accumulation of hydrocarbons
may also be as a result of more absorplign than
excrelion allowing more  yetditist:  of
hydrocarbons within the organj;jﬁ

Heavy Metal Content of fish

In most fish studied, Fe or Zn was the
dominant metal while Pb or Cd was least. The
conlent of Cu, Zn, Pb and Cd in fish were
generally below the WHO acceptable limits
(Kakulu et al, 1987a). The concentrations of the
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melals recorded during this study were higher
than those obtained for the Niger Delta Area
inland water fish (Greichus et al, 1978a). The
iron content of fish recorded was generally less
than the 300-ppm minimum permissible limit
recommended by WHO. Cr is both essential and
carcinogenic and needs lo be properly
monitored. Cr (lll) is not harmful but Cr (VI) is
The presence of vanadium is an indication of
conlamination from petroleum.

This sludy considered heavy melal
concentration in fish muscle only. However,
Sadik (1990) reported higher concentrations of
some heavy melals in the liver of luna species
than muscles, the croakers showed the lowest
content while the Bonga species contained litlle
or no heavy metals. It has also been suggested
that Cd and Pb are not significantly regulated in
the liver (Philips,1977). Significant differences
(P < 0.05) of heavy metals in fish lissues have
been reported with fish muscles having the least
(Chaohua, 1994).

Shellfish species have been useful as
indicators of pollution in biomonitoring (Zauke,
et al, 1995; Viera, el al 1995 and Roesijadi, el
al, 1997). Higher concentrations (P<0.05) of

Table 4: The Correlation matrix for heavy me

heavy metals were recorded in shell than finfish.
Other workers observed a lower
bioaccumulation potential for T. fuscalus than
other mollusks (Momoh, 1995; and Oyewo,
1998).

CONCLUSION AND RECOMMENDATION
Pollutants like hydrocarbons and heavy
melals are present in the rivers and coastal
walers of Cross River and Akwa Ibom Slales of
Nigeria. Shelllish species generally
concentrated more hydrocarbons and heavy
melals than finfish due to their more sedentary
nalure. Bioaccumulation of metals usually
occurs due to the compelition between uptake
and elimination of elements. The accumulation
of metals in fish observed in this 'work could be
due lo the absorption of element direclly across
body surfaces, membranées and diets at a fasler
rate than excretion. There is:a need lo carry out
regular monitoring of. lhe environment 1o
evaluale and enforce effluent and emission
standards. Negative industrial processes that
allow pollutants inte the environment should be
discouraged and improved waste management
such asfecyeling and reuse be encouraged.

tals in fish muscle
il e

Variable | Cu | Fe Zn | Mn | Pb L. Gd | Cr |V
V_'—'_'E‘l" —i rr=g-| ) o a ) = T Py o
Fe Dz 9 o e
~ Zn | o023 | 05| 1 | N [ e
Mn | 0.99*|-0.13| 019 | /1 B
“Pb | 016 | 0.78° | -0.39 | 0474 1 *
Cd | 056 | -09 |-048 05303 1 |
—Cr_ |-0.15| 012 |“0.49}-0.1 [-04 [-035| 1
V| 027 0 7018|023 | 03| 044 | 076" | 1

Table 5. Mean Heavy Metal Contents (ppm) of Fish in the Dry and Wet Seasons

Heavy Metals
Wet Season Cu | Fe Zn | Mn | Phb | Cd|cr| Vv
Finfish ‘315 |79.92 |75.74 | 1831|029 |0.31|1.18 | 0.93 |
shellfish:
M. vollenhovenii | 24.71 | 12223 | 1225 | 4923 [3.08 | 1.3 |2.09 | 1.43
T. fuscalus 27.26 | 147.95 | 162 | 5481 [4.13 | 1.1 | 1.35| 1.76
Dry Season | R
finfish 398 | 7996 |74.04 | 1679|059 J0.36 [ 156 |11
shellfish:
M. vollenhovenii | 26.02 | 127.93 | 126.42 | 54.4 | 4.44 | 263 | 205
| T.fuscalus | 2515|1385 | 141 [ 49.75|2.52 | 1 1.23 | 0.78
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Table 3: Heavy Metals in biota

Station & Cu Fe Zn Mn Pb Cd Cr v
Finfish species March | October | March | October | March | October | March | October | March | October | March | October | March | October | March
Heterotis niloticus 0.875 | 1.125 B5.5 64.75 74.5 75 7.05 5125 0 0.25 0125 | 0.125 | 2.375 | 2.125 | 0.625
Schilbe mystus 11.75 | 1475 | 68.75 | 70.625 | 84.15 82,5 76.5 | 74875 | 0.25 0.75 0.5 0.625 1.75 1.5 1
Sarotherodon galilagus | 1.875 | 2.625 58.5 | 5B.375 | 54.25 525 7.25 5875 | 0.125 0.5 0625 | 0625 | 1.625 | 1375 1
Syndontis Clarias 1.625 | 2125 | 73.25 | 72375 | 985 96 8375 | 6875 | 0.125 | 0.375 0.25 0.125 | 1875 1.25 1.125
Parachanna obscura 1.335 | 1.375 | 13375 | 136.25 | 565 55 7 6.25 0625 | 0.875 0.2 0.375 | 1875 1.75 0875
Station 7 - 2 3125 101.2 99 84.5 62.5 14.5 13 05 0.875 | 0375 | 0.375 1.3 1.25 1
Cithannus citherus 255 2.75 57.5 | 58.375 | 97.75 a5 7.5 5.5 0.375 0.5 0.125 0.25 225 135 09
Mormyrus rume )
Shellfish Species (1) Macrobrchium sp
Stationd Cu Fe Zn Mn Pb cd Cr Y
March | October | March | Octaber | March | October | March | October | March | October | March | October | March | Cctober | March | October
1 40.5 45625 | 152.35 | 155625 | 126.5 1355 101 105.5 2 4375 1.125 1.05 2.05 3 15 25
2 19.75 | 20.375 | 125.25 | 145.375 121 120.5 | 13.25 1575 1 2.625 1 0.95 0.75 1.8 1 1.1
3 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4 44 35 | 43.375 1405 | 143.375 | 118.75 175 1025 | 112.13 5.5 5.378 1.75 1.25 3.25 278 15 25
5 NA NA NA NA NA NA NA NA NA NA, NA NA NA NA NA
3 21.75 | 22.625 | 1455 | 148625 | 1985 | 2075 60 89 |. 375 7.375 2 1.75 2 2875 2.05 3
7 12 12,5 47.25 49 50.75 57.5 10.15 | 13.75 145 1,625 0.85 0.75 0.5 1.125 1.5 2
8 NA NA NA | NA NA NA NA NA NA NA NA NA NA MNA NA NA
g 10 1'1..6 1 1225 125.5 118.5 120 8.5 10.25 475 525 1.05 0.875 4 4.5 1 12
“Shellfish (2) Tympanotonus fuscatus I
| Stations Cu “Fe Zn Mn Pb cd Cr Vv
E March | October | March | October | March | October | March | October March | October | March | October | March | Octoger | March | October
2575 | 2475 | 14425 | 134.75 | 14.25 137 SR8 | 49.25 3 1.78 1 0.75 1.55 ¥ 1 0.875
7 2876 | 25.55 | 151.65 | 142.25 | 18.15 14.5 | 55875 | 50.25 525 326 1.2 1.05 1.15 0.75 05 0.675 ,

a3
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