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ABSTRACT 

The stritly was urtdortaken lo cloterrtlilra /he 101ai l~yclmcarflor~ (THC) and he~tvy nlalal 
conlents of [is11 (iirlfish arrd slrollllsll) itr tlre Cross Rlvq IVigoria. Fish Sar~lples wer~ collected III  
/ha dty (Mrch) a r ~ i  rnitry (Odabor) snnsrllrs hnlwonr) 2000-2002, Tlrn Ihtfislr sppocios kk/rliliod In 
t l ) ~  st~rtly wo~a, Syr~odar tlis r:/nr ins, Snr nllrnturiwr gnliL?niis, I ktsrr~tis ~~ltolicrts, Scltlltm IHI~S~IIS ,  
Pnmdtnnnn t~bscinn, Cillrnrir!i~a citln,tus, M~MIII~IIIS ~ i ~ t t f t ,  P ~ I J I )  htlkntils nttd &btn:n~~/~nlr~s 
nt~sorjlll nrrd tho alrolifislt wnin Mnrar~brirr:l~bnr vr~l/nr~Auvorrii n l d  Jjlrtrl)rnol~~~rra Ir~scnlrrs. 

~ l y r ~ ~ l ~ m ~ l  di!hr.e~rcos (I'cO. OEiJ oxislnti bolwoen thrtislr attd slroiltish b boll! 11 1C urrrl hnnvy 
rrletnls cor~lnnls. The lev~ls d TI IC lislt sxwodntl llro Work1 I {onllh O~g~nniznlbnb lii~II oi 
0.0001 pprn I)y an nmmgt! d 3.2 a r d  15.57 111Zl/ky 111 till RIIII sltalllisl~ rnq~divcly. 1 llg!n 
corrcsf~lralloru ol vatrndit~n a t r l  THC 111 lish snn y llos wcra Ihe 111ab) Iiirlicalors of polkdior t horn 
pnhnlotm! st~trr'cos. 

Ksy worrla: 'TImIC, heavy melals, thlisll, auri sl~clllish, C~oss River, Nigeria. -- --...-..-d.-.----4-.-4-- ---- 
INTRODUCTION 

Nigeria has a rtch varlely 01 fln and sl~elllisl~ 
resources. Tlis exploited fishery resources ill 
Nlgarla ate basically. pelagic and delnersal 

. (Mnbawonhu, 1093). The etlvlronmel~l bl the 
"coastal areas Is subjected lo the ellecls of 
bilutlon, wt~ich rnay be from Industrial effluents, 
solid wastes, domestic sewage, crude oil 
spillages, alrnosplieric fallauls from gas flares, 
spent lubrlcalilly oil, tanker . ballast waler, 
leakages Irotn sea-golng or marble vessels and 
outboard engbies. 

These wasles ust~alty contain various 
propo~llons of toxic melals such as zinc, lead, 
copper, vanadium, antimony, arsenic, beryllium, 
mercury, cadmiun, nickel and chromium. Apart 
from direct toxicity, Ihese trace metals may 
accumJate In the food chain and threaten 
human health (Mason, 1992). 

Within Ille concept of n~ot~jlottng, llre 
chemical concenlration ot st~bstances in 

. arganbms are regarded as Indicators of bio- 
available fractions In the environment (Zauke el 
n1,1995). At low concet~tralions, many trace 
elements act as mlcronutrients and may be 
sssenU1 for growth but lligl~er concenlrallons 
may be toxlc. The gap between the optimal and 
toxlc conr&nlratlon la ust~ally very small 
(Snl JRcIII, 1900). 

Tlta tnle d nm~~trr lnl l tn tlnl~aul:~- r r t l  tlln 
concenlrallon 01 the polulant I0 waler (Kelly, 
1980; Barak R I I ~  Masnli, 1009), tc~npcralure 
and snllnlty (Pliillps, 1900). The inlmal factors 
that aflect bioaccumutallon include the 
phytdoglcal mndllbf~s liko lat conte111, 
(Saglura el at, 19778) and periods of fast growth, 
which correlale wllh low accumulallon (Mance, 
1907). Flslies wltl~ I~lytier n\ctaballc mles 
nccu~111tale pdlutat~ls Ianter a1~1 fee~iit~!~ tns111ls 
Irr a greahr ~qllake of pollutar~ts across Iltr! gills 

( I I I I ,  I UUtl) .  'I ha accull~~rlnllot~ of n 
contanlr~ant Is also a fundlon of Its uplake arrd - 
e lh~ l~~at in~~.  

The objective ol ll~ls study Is to assess the 
hydrocarbon arltl heavy melal cor~lent of some 
hsh species present In tlie Cross River, Nigeria. 

MATERIALS AND METHODS 
Fish samples were oblalned directly from 

nsllerll~en at the study sites {flg. I) and frozeti 
before analysis. Each flstr was allowed lo Ihaw 
partially, skin~wd at~d fllldted (avoldlng skln, 
bouas and scales). For hydrocarbon (THC) 
detern~ination, 3y wdt weight of fresh n~uscte 
fillet was digested with methanol: 29'36 brine 
solution h a soxhlet apparatus and quanlifled 
using UV Hacti spectraphotometer (DREL 3000) 
while heavy metals presence was analyzed 
using the melhod of FAOlSlOA (1983). 

RESULTS 
Tlre !in and shellfish species ide~~tifietl in the 

study area are presenled 11 table 1. 
, 

Tallla I: Fish species Identlfled I n  the study 
area. 

Fin Flslt Avoregs Len!ltl~ (em) 
Slntion 6 

Syr~alorrtls c:/i~lns t7.5 
Sntc~llrort~rli,~~ j~rtli!nntrs tfJ 
I Inlntofls irkticcis 40,O 
Schilllo rr ryslus 10.5 
Pnrndtnnr#e ol~surrrn 37 

Statloft 7 
Cdl~nrl~tt~s C / ~ / ~ I ~ I S  11.5 
Morr1lyrt1.s nsne 1.5 
Plrnl~o k~icalrls 12 
I'rrrnt:Imnr#a Olwt:r~r rr 15 
Pnlt tri:r~~drnIr~s rutsnt!~Il 11 
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Shellflsli: Total hydrocarbon content of Ule flsll: 
Mrtwd~rnelrirr~~~ vrrlk~r~hov~rrii  was t~reselll Measurable yuar~llilea of hydrocarbon were 

al Illany slallo~rs except 3, 5 atld 8 wMle recorded Irl both tln e l d  shellllsh studled. The 
Tyrrtparrofuttus luscatus (perlwlnkle) was found total hydrocarbon contents of flsh are ghren In 
at stalons 5,6 and 7. table 2. 

Shellfish 
1. Mflcrobr rtcMur# v ~ ) l I ~ ~ ~ / ~ r ~ v o ~ l i i  
StaBot~s Dry sea8011 Rahy seasor1 
1 20.5 15.0 
2 25.3 16.5 
3 NA N A 
4 39.2 20.1 
5 N A N A 
6 13.0 7.0 
7 14.3 7.0 
8 N A N A 
9 15.5 8.0 

~ a y . 9 2 .  To@h?y !~ga!.k~o~l co11te11t 01 _U!e__l l s lmt lL  -- .- - -- ..-+ 

2. Tytn~patrolu~rus IttscaCs 
Stations Dry Season Rainy season 
5 0.8 0 -6 
7 1.0 0.9 
NA = not available 

The THC contents of fish ranged Iron1 0.9 - 
15.5 mgkg h the dry and 1.0 - 8.0 mykg in the 
rainy season. The THC conle~lt ol IW. 
vollerrlroverril ranged from 13.0 to 39.2 rngikg 

'and 7.0 lo 20.1 tnglkg in the dry atld rainy 
seasons respectively, while h T. krscnltts Ihe 
ranges were 0.8 to 0.1 and 0.6 - 0.9 mglkg In 
1119 dry arid rainy seasons respectively. The 
mean dry and wet season THCs were 4.39 and 
0.99 mglkg (flnIlsh), 21.5 and 12,fi mglkg 
(M.vollet~lmvenir) and 0.9 and 0.75 mglhg (T. 
ttrscattrs) respeclively. 

Rainy Season - 
1.0 
1 .O 
0.4 
1.2 
1.5 

1.0 
8.0 

Stadon 6 Flt~fjshspecles -.*. . . .- ..- - 
Helerwlis #~iloficus A 

Sc l~ i lh  rrryslus 
Semtlter~du~t y alilaeus 
Synodorrlis CIarlas 
Paracl~am~a obscura 
Station 7 
Cnl~erirrus cfil~enrs 
Mon~~yrvs nhue 

Heavy metal conla~~t of t l s l~  
All Ihe heavy melah o l  lnlerest were 

recorded 111 all llsh specks (fin and sl~ellsh). 
The contents of heavy metals in fish are shown 
In table 3. 

It was not possible to assess the Ash and 
shellfish al slations 3 and 8 due to the hlabiAly 
lo obtaln samples. 

- Dry Season ,- 
2.8 
3.0 
0.9 
2.5 
3.5 

2.5 
15.5 

01SCUSSlON 
Total Hydrocarboti Con lo~~t  of lisll 

Tt~e presetlce 01 hydrocarbon, especially 
floalirlg oil disturbs [ha. resplrallon or aquatic 
oryanlsms and lowers the productlvlty of the 
Impacted area (T alt, 1978). It may also alfect 
the btologlcal diverslly (Clark el al., 1997). This 
was absenred durlng this study as fish could not 
be obtahed at some locations and fishermen 
complained of low catches. ~hls-dbservation ls 
siii~ilar lo that of low abundance of fish and 
shellfish reported In the ares durlng fecundity 
sludies (Moblt Report, 1998; Asuquo ol a/, 
1999). 

The content of hydrocarbons In lha different 
fish species were observed lo be time- 
dependent as higher wmcentralions were 
observed in Ihe dry han'ral~~y seasons. All fish 
studied accumulated hydrocarbons above the 
World Health Organitallon permissible limlts of 
0.0001 ppm. The hlgl~est THC was recorded for 
M.vul!errhovet~ii and h e  least in T. fusceb~s. 
The accumulation of THC In fish followed the 
order: 

M;lctobmclriur~~ sp > finfish r T. iuscatus. 
THC is available for absorption mainly as 

the dissolved fraction especislty due to oll spltls. 
The accumu~ation of hydrocarbons may be 
organism-specific for example, Mwrrryrus turtle 
is a bottom dweller and Insectivorous, which 
tnay allow more avenues lur hydrocarbon 
absorption. The accu~ilulallon d 11 ydrocarbons 
may also be as a result of more ab han 
excretion allowlrig more of 
hydrocarbons wlthfn the orgag4 . .  
Heavy Metal Content of flsh 

In most fish studied, Fe or Zn was Ihe 
domhant metal white Pb or Cd was least. The 
conlent of Cu, 211, Pb and Cd In flsh were 
generally below the WHO acceptable limlts 
(Kakulu el al, 1987a). The concenlraUon8 of Ihe 
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metals recorded du~lng this study were higher 
than those obtaInAd fbr the Niger Delta Area 
Hand water flsh (Greichus et a/, 1978a). The 
Iron conlent of Ash recorded was generally less 
than Ute 300-ppm n~inimurn permlsslble Ilmit 
recommended by WI-10. Cr ts both essential and 
carclnogenlc and needs to be properly 
rnonltored. Cr (1) Is not harmful but Cr (Vt) is. 
The psence ol vatadium is an indimtion of 
contamhallon from petroleum. 

Thls study considered heavy metal 
concentration in fish muscle only. However, 
Sadik (1990) reported higher cor~centrations of 
some heavy metals in the liver of tuna species 
than muscles, Ihe croakers showed the lowest 
content while the Bonga species contained IitHe 
or no heavy matab. It has also been suggested 
that Cd and Pb are not slgnilicantly regttlated in 
the liver (Phillps,1977). Sigf~ificant differences 
(P < 0.05) of heavy ~netals In fish tissues have 
been reported with flsh muscles having the teast 

, (Chaohua, 1994). 
Shellfish species have bean useful as 

Indicators of pollulio~~ in biomonitoring (Zauke, 
el 81, 1999 Yiera, el 8) I895 and Raesijadf, el 
al, 1997). Higher concentrations (Pe0.05) of 

heavy melals were recorded In shell than flnflsh. 
Other workers observed a lower 
bioaccumulatlon potenbal for T. fusmltts than 
dher mollusks (Momoh, 1995; and Oyewo, 
1990). 

CONCLUSION AND RECOMMENDATION 
Pollutants like tlydrocarbons and heay 

metals are present m the rivers and coastal 
waters of Cross River and Akwa Ibum Stabs of 
Nlyeria, Shelllish 'species generally 
concentrated more hydrocarbons and heavy 
metals than flnAsh due to their more sedenlary 
nature. Bioaccumutatton of metals uscralty 
occurs due to the compelition between uptake 
and etimlnatlon of elements. The accumula%on 
of ~nekls tn flsh observed in this work c;ou,uld be 
due to Ihe absorption of elemnt diwctly across 
body w~rfaces, membranes and diets at a laster 
r a k  than excrelion. There Is a need lo cany out 
regrllar monitoring of the environment to 
evaluate and enforce effluent and emission 
standards. Negative hdustrial processes lhat 
atlow pollutants Into the environment sl~ould be 
discouraged and ImproVed waste management 
sucll as recycling and reuse be encouraged. 

Table 5. Mean fieavy Metal Cxnlents (ppm) of FhJ in UisDry a!@ Wet Seasons 
.-+ 

Heavy Metals 
Wet Season Ct I Fe 
Flnflsh 
shellfish: 

-- 
T. bscalt~s 27.26 147.95 16.2 54.81 4.13 I .  1.35 1.75 -- -- - -- 
Dry Season 
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Table 3: Heavy Meta l s  in bib 
SWon 6 Cu I .Fa 

*FlnhhWdm March 1 1 Mard~ 1 Octok  
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FIG1 : MAP OF AKWA IOOH ANU CllDSS HlVEll s w ~ t i  S;IUYIIII(, 
THE S 1 llDY.LQCA1 ~ON!I - 
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