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LEVELS OF LEAD, COPPER AND IRON IN FISH FROM SOME
STRFAMS WITHIN A RAVINE IN UYO MUNICIPALITY,
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: ' ABSTRACT _- :
The levels uf :hree mﬂc metals (Pb, Cu and Fe) were derermmed in seven

P '.spem'e.f of fish: Malapterurus electricus (F;), Auchenoglanis fasciatus
“(Fz),\ Brienomyrus brachyistius (F3), Chromidotilapia guntheri (Fy),
" 'Hopsetus (Fs), Papyrocranus afer (Fg), and Bryarius longipinnis (F;) from
' some Streams within a ravine in Uyo municipality In Akwa Ibom Siate of
"> Nigeria. The results obtained .rhawd very high mear concenirations of Pb
- (13.12 ugg’ ) in Fy, (12.04ugg™) in Fs and (8. ?0'::33 ) in F> .famp!ef while
"t levels afFe were high only in Fy (11.03 ugg™), Fs (11.23 ugg™) and F;

(9.71 ugg™). Mean levels of Cu were equally high -in all fish samples

“ except Fy, Fs'and Fg The coefficient of variation (C.V) also remained
" highest for Pb in Fs (43.52%) while that for Cu in Fs was the least
“ (0.00%). When compared with other research findings and international

T b v

'+ standards, the results revealed that- the streams investigated were
| ’refm‘fveiy poiluted by lead, capperand irar:. :
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"Heavy metals are common components of natural waters and ahimugh

some are essential for living organisms, others may become highly toxle
when present in high concentration (1). When present in natural waters,

i these metals could enter the food chain, become bioaccumulated in aquatic .
“: organisms including fish and later become biotransferred to man, the.
“ultimate consumer - of these organisms. ‘Moreover, metals cannot be
i degraded biochemically in nature. The stability of these metals therefore
* allows:them to be transported for considerable distances by water. As a

result of this process, the levels of metals in the upper members of a food
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- chain can reach values sufficiently high to beconw he.all.h hamds when
such organisms are used as food. #°F.* 7~ AN
- The pollution of our: «natural ‘waters by metals cummmﬂy results
from the discharge of industrial effluents into these waters (2). Such
effluents often accelerate the degradation of the water quality and
increases the mortality rate of aquatic organisms living in the waters.
- -The uptake of metals in fish and fish organs and the potential use
of fish in environmental assessment programmes depend on fixiors such
as species of fish, fish organs, modes of metal uptake-am! scicase and
“environmental factors (3). Metal concentrations in fish -have also. been
mlatedmmurphologyufﬁsh,dlﬂ’ﬂummmngspecmmdfmhwm '
‘within ' populations (4-7). ‘Thus acting "singly or in contact with other .
factors, pollutants such as toxic‘metals could cause large numbers of
“organisms to die more or less simultaneously. Hester (8) identified some
toxic metals including Pb and Cu to be potentially hazardous to aquatic
organisms or ‘to man through consumption of such.organisms. Many
" ‘recent’ works on water pollution have shown that heavy metals are the
‘commonest: contaminants and that these metals often cause damage to
aquatic plants and animals particularly fish (1 and 2). For a country like
* Nigeria where fish is the commonest ‘source of protein, contamination of
' aquatic environments deserve ‘serious attention. All the streams found
within Uyo ravine (which receive most of the wwmicipal run off and
effluents discharge from the University of U}u'&'ndu Public Hospital at
Anua) finally empty into Ntak Inyang river which is a tn"imtary of Cross
‘River that flows into the Atlantic Ocean. Since fish is a reliable
bioindicator of pollution, the determination of heavy metal levels in fish
" from the ravine could serve as a reliable method of assessmg the extent of

" contribution to the pollution load of the Ntak Inyang river and hence of

- Cross River by the already polluted streams within the ravine. =

tel TE Prmmnly,theannnfthlsstudywastodetmfnrmmmul
- purposes the content of Pb, Cu and Fe in seven fresh water fish commonly
" found in some streams within a ravine in Uyo municipality. Attempt was
"not made at correlating toxic metals and degree of contamination of the
- gtreams. Moreover ‘the control ' of contamination of these streams is very
difficult since the streams do nuthclongtoapamcularhuerestgroupor
community,
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MATERIALS AND METHOD

Several species of {ish were randomly sampled over a period of six
months from four different streams within'the Uyo ravine (Fig, 1). Threc:
sampling gears including the use of hook and line, nets and local traps,
(Ikpa) were -employed. The nets and local traps (Ikpa) were usudin set at’
dusk and inspected at dawn (9). g ow _

After collection, the fishes were usua]l}' put into a portable
aquarium and taken to the laboratory for identification and classification
and later stored in a refrigerator prior to metal determination (10). A total.
of seventy . specimens representing seven species were selected and used.
for the investigation. :

Each .fish was filleted both sides uxmf, a ‘;idlﬂ'l..ﬂh kmﬁ.,. The!
muscle was homogenized by grinding it in a mortar. The homogenized
sample (5.0g) was digested with a mixture of trioxonitrate (V) acid;
(IH’J();) and tetraoxochlorate (VII) acid (HCLQO;) in the ratio of 2: 1 {1.4{.1:.i
10cm® of HNOj3-to 5cm’ of HCLO,). The mixiure was then evaporated in ai

} sand bath inside a fume cupboard. The white cake residue formed wasi

i

dissolved in 10cm’ of nitric acid (20%). The solution was then fnall}} |

“Ldliuled to 30cm’ with ultrapure water and later analysed using an aromic!

|
!

absorptlon spectromcter (A.A.S), Unicam 9.9. Solar system. Nol
correc‘-tlon for background absorption was_made since the hal_LL.raund‘
a'bsu:ptlnn was found to be very low. Detection limits were: Pb (0.01), Cu*
(0 004) and Fe (0.006). Recoveries of over 98% were t:rhtmm.d for ear::h*
element ' . N : 1 ,E

'RESULTS AND DISCUSSION ?)

Table 1 contains the mean concentrations and range as well as the standard
deviations and coefficients of variation of the three metals (Pb, Cu and Fe
in each of the'seven species (F| — F5) of fish collected within the samplinj
site (Fig. 1). Fig. 2 gives the comparison of mean metal concentrations i
the fish samples. Fzg 3 1Ilustrates the cocflicients uf variation of meetals in/
the ﬁshsmnples L ;

~  There seems to bc no parllcuiar ‘concentration pattern in the:
different  fish species sampled. In Malapterurus electricus (F,), mean Pb!
Jevel was the highest (13.12ugge™) while mean Cu content was the least’
(l 07ugg™). Lead (I’b) also had the highest coeflicient of variation of
~18.83% (Table 11). !n Auchenoganis fasciatus (F)), Pb content was stlﬂj

the Inghest (6.56pgg™") while Cu was the least (0.45ugg™). The coefficient
!.
4 H
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of variation was equally the highest for Pb (16.31%) followed by that for
Fe (13.29%). In the case of Brienonpyrus brachyistus (F;), Fe had the
highest mean value of 3.31pgg™ followed by Pb with a mean level of
2.16pgg™. However, the coefficient of variation remained’ the highest for
Pb (43.52%) followed by Fe (11.78%). Chromidotilapia guntheri (Fi)
recorded the highest mean Fe content of 3.31ugg™ followed by a mean
concentration of 4.53ugg™ for Pb and 0. 10pge’ ** for Cu. Surprisingly, Cu
had the highest coefficient of variation of 20.00%. In Hepsetus odoe (Fs)
Fe content was the highest (11.25ugg™). followed by Pb (6.90ugg™).
However, the noeﬂic;ent of variation for Pb was the highest (10.00%),
followed by that for Fe (3.38%). In the cascs of Pupyrocranus agw (Fe)
and Bryanus longipinnus (F7). Pb levels were the highest (12.04pgg” ) and
. (8. 76ppg” ]) respectively while Cu contents were the least (0.00ugg™) and
(0.07ugg™) respectively (Table 1). The coefficients of variation ‘'was found
- to-be comparatively much higher (42.86%) for Cu’'in Brycinus longipinnus

(F7) species than in Papyrocranus ager (Fg) species (0.00%). .
Considering the metal levels -in the species, Pb was found to
. exhibit the following trend: F) > Fg > F; > Fs > F; > F; (Table 1). For Cu,

"the trend was Fs > F, > F> = F3 > F4 = F7 > Fs while for Fe,-the trend was

Fs>F;>F;>F¢>F,=F; =F, (T able 1). There was therefore no definite
- or regular trend in the metal levels in all the fish species analysed. . Y
* " Since the Pb concentratmn in all the fish species fell outslde the
~ range of 0.003 — 0.07ugg™ obtained for fish from unpoliuted waters in
" other parts of the world, the streams. within Uyo ravine could be said to be
- polluted by Pb (11 — 13). Moreover, based on standards set up by the
- Australian National Health and Medical Research Counc:l (NMRC) for Pb
_ (2.0ugg™ m sea food, the mean levels. of 13. 12ugg™ in F, ﬁ.Sﬁpgg in
Fa, 2. lﬁp.gg in F3, 4.53ugg™in Fy; 6.90ugg™, in Fs, 12.04pgg™, in Fs and
* 8.76ugg™ in F,, samples are high enough to’ cause serious hcalth problems

to individuals who may happen to consume them (2 and 14).

- .This deduction is arrived at following the expernnental evidence
for the existence of carcinogenicity (renal tumours) of inorganic Jead in
rat after oral ingestion. of high: doses"of Pb (15). Moreover, at
concentratiobn lower than 0.05- ppm*wlnch is- the: maximum -total lead
permitted in drinking water in the lImted States 'and Nigeria, fish may
suffer toxic effects or become adversely affected’ (fd and 17).

The levels of Cu in all the fish samples particularly F,, F2, and Fs,
were quite high and worrisome. C‘u is almost ahways elevated a the gills,
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Liver, pancreas and other internal organs (15). Copper is one of the most
toxic heavy metals to fish and its toxicily depends on the degree of
" hardness of the water in which they live. The LC s, of copper typically
ranges between 0.02 and 1.0mg Cu/L in fresh water (18). An incrcase in
. water hardness to approximately 500mg/L. as CaCQO;is said to increasc
the enhanced synergistically by combinations of C/Al/Zn, Cu/Cd/Zn,
Cuw/Zn, CwWZn/Ni, Cuw/Zn/phenol, and Cwil" (18). However organic
sequestration always significantly reduces acule toxicily. Therefore
although several specics of fish have the ability to adapt to potentially
toxic copper levels, at least temporarily, yet this ability reduces if the
water is reasonably hard owing to the presence of CaCQ,, ionic (Cu®")
and its hydroxides (Cu,OH;**, CuOH") which are very toxic (18) Therc
are however only a few cascs of acute poisoning by Cu and its salt. The
chief symptoms following ingestion of Cu are epigastric burning, nausea,
vomiting, and diarrhea (19). There may also be lesions in the
gastrointestinal tract and induction to hemolytic ancmia. On the wholc,
chromic Cu poisonings is rarcly reported, except lor individuals sullering
from a congenital disorder known as Wilson’s discase.

The levels of Fe wefe generally quite high to warrant concern
particularly in IF;, Iy, Fs, and I’; specics. llowever, Fe is rarely a
toxicologically significant contaminant of fish tissue and ofien occur in
high concentration (20-22). Since the lethal concentration (1.Cy,) of total
Fe to fish generally range from 0.3 to >10mg/l. depending on specics and
test conditions, the levels of Fe in the fish samples could lead to some of
the health elfects such as  vomiling.  gastrointestinal  bleeding,
pncumonitics, convulsion, comn and jmmdice ollen associated with acule
oxposure 1o e (15). In some cases, n generalized incrense in Fe content
(known ng  Remosiderosis) occurs, in ather instanees, o specilic,
deposition may lewd o localized fibrosis.  Although this condition is.
relatively benign, some studies bove indicated that it is accompanied by
-abnormal glucose metabolism and incrense heart disense. |

e CONCLUSION

' The results of the regearch have revealed thad the streams within
the ravine are to some extent polluted by the heavy metals Pb, Cu and Fe,
It I8 suspected that the metals may have been Introduced o these
streams by the discharges into the rnvinc. by small scale industries,

production.
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“industrics, other indusiries associated with: these maetals and -run-off

through refuse dumps, mechanic workshaps, petrol filling stations and

" agricultural farms. Infact Udosen et al (23) bad carlicr warned of the
e thm:pmgofpmmmﬂu:mvine.ﬂnmetalssomm[awdby_
=t m:ﬁshmthﬂcstreammuldbecomhnmgmﬁadmth:mm -
-« 1.]ater biotransferred to consumers. The result could bgrundue interference -

- with the normal physiclogical functioning of the body which in tum could

e ‘__mmmlddagnngesmgingﬁmgncmusmlfuncﬁoningmdcam.

TABLE 1. METAL CONCEN’IRA‘I‘IGNS (;.lgg ") IN‘FISH SAMPLES

4 sm SAMPLE K shvpsat e le i METALSJCONCENTRAHONQ_ ~
- Mean 13.12 1.07 11.03
SO R O R - Range “: 'l 905-16.11 | 098120 [10.01-11.90
oy R Std.Dev. = i | 247 0.07 © 047 -
Coeff, Of Variation 18.83% 5.54%  4.26%
5 | Mean - e oo | .. 656 2.45 8.31
y 2 F; Range .| 5.00-8.30 0.60-3.50 | 2.77-4.00
Std. Dev. 1.07 .0.03 0.44
Coeff. Dannatmn 16.31% 6,67% 13.29%
: ¥ Mean e 2.16 0.45 3.31
3 F3 Range ' ' 1.03-3.60 0.40-0.50 | "2.78-3.79
g Std.Dev. - o ' 0.94 0.03 0.39
Coeff. Of Variation | 43.52% 6.67% 11.78%
: Mean - . . . 453 0.01 . 331
4 Fs. |Range 3.60-5.60 |+ 0.07-0.15 | 2.79-86
_ Std. Dev. 0.73 0.02 0.36
Coeff, Of Variation | 16.11%- 20.00% 10.88%
: Mecan " =it 6.90 1.i6 11.25
5 Fs Range - 5.83-8.00 1.13-1.19 | 10.67-11.90
‘ Std. Dev. _ , 0.69 0.02 038
CoefE Of 'U":mntmn 10.00% 1.72% 3.38%
, : Mean 12.04 0.00 5.07
6 " 'Fs Range 10.33-13.05 0.00 4.50-5.90
' ' Std. Dev. - ! i 0.91 0.00 0.36
Coeff Ot' 'Vamtinn 7.56% 0.00% - 6.90%
. - 0.07 - 971

t 8.76
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| Fig. 1. Part of Uyo showing the sampling site.
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Flg. A Cnmpamnw leve]s uf metals in Fig. ﬁmnparatwc cocfficients
the fish samples. gL nfvarmnonofmtalsmthe

samples.
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