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Abstract

The present study was carried out toszssiee concentrations of some heavy metals in sjater
sediments and mullet fish from al-Hammar marsh st Irag, which is potentially polluted from
industrial, domestic and sewage effluents during period between September 2010 to August 2011.
Concentrations of six heavy metals (copper, cadmilead, nickel, magnesium and cobalt were
determined on temporal basis in gills, musclesari@g, intestine and skin of Palaniza abu spatsng
atomic absorption spectrophotometer. The orderaf/it metal concentrations in fish tissues was gadn
as follows: intestine > gills > skin > gonads > rles. The order of heavy metals concentrationgsim f
tissues on descending trend were found to be B > Cu > Co > Mn > Cd. The heavy metal
concentrations in the edible parts of mullet fisbrevwithin the acceptable level for human healitihe
order of heavy metal accumulation in waters waarged from higher to lower as follow Ni > Fe > Cd >
Cu> Co> Mn. However, in sediment was in the rarlofe Fe > Mn > Cu > Cd > Co>Ni. The transfer
factors of all metals to the fish tissues from watere larger than those from sediments. This tethé
conclusion that fish bioaccumulation with theseatsetame from the water.

Keywords; heavy metals, bioaccumulatidPalaniza abu, Al-Hammar marsh.

Introduction

Heavy metals in aquatic ecosystem aranirincreasing pattern up to levels globally beifigreat
important [1]. The growth population, urbanizatioimdustrialization and agriculture practices have
significant impact [2,3]. Heavy metals can be bmaoulated and biomagnified via the food chain and
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consumed by human causing health problem [4].Howefighes are often used as indicators of heavy
metals pollution in the aquatic ecosystem due é@r importance as food source [4,5].

The toxic metals reaches the aquaticrenmient and then dissolves in the aqueous phasstanpds
such in the water column. Such metal might be dmsbon some suspended solids of organic or inoczgani
matter or settle down into the benthic environnjarg].

The aim of the present study is to asi@sseasonal variations of copper, cadmium, laakel,
managinsum and coblet in mullet fish Palaniza @yaviously known as Liza abu), waters and sedime
of al-Hammar marsh.

Materials and methods

Water, sediments and 840 specimen ofbl. \@ere monthly collected during the period between
September 2010 to August 2011 from Al-Hammar Mabuthern Iraq (Figure 1). The study area is
adjacent to an agricultural drainage area. Moreotke industrial effluents as well as domestic
sewage/wastes are disposed in this area.

The samples were preserved by packednincabox and transported to Marine science center
laboratory, Basra University for analysis.

Heavy metals in fish tissues

The fish samples of length class 12 caremdissected and different organs (muscles, giNsyy,
intestine and skin) were removed and cleaned didtilled water to remove any contaminated parsiclehen
samples were cut to small pieces with clean knifg dried in an oven at 100 °C. then samples weaaeg
into a fine powder by a ceramic mortar and keppatyethylene bags until used for acid digestion [[He
samples were digested by adding acid mixture (LO7#0% high purity HNO3 and 65% HCIO4, 4:1 v/v) to
the beaker containing 2 g dry sample [8]. The mixtwas then digested at 80 °C till the transpasehition
was completed. Following cooling, the digested damprere filtered with Whatman no. 42 filter paped the
filtrate was diluted to 50 mL with deionised wat€he levels of copper, cadmium, lead, nickel, magma and
cobalt in digests were determined by Shimadzu atahisorption spectrophotometer using different azih

lamps with air acetylene flame method. The catHad®s adjusted to wave length range from 190 tor800

Heavy metals in Water samples
Water samples were collected at the depttD cm from surface water with 500mL plasticthest
and preserved by adding few drops of nitric acid stored at 4°C. Water samples were then digésted

standard methods following [9].

Sediment samples
Sediments were collected using core which pushedndmto 30 cm. Depth. The

sediment samples were preserved in pre-cleaneticpbesys, and sent to the laboratory.

Sediments were digested after drying following [10]
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Figure 1. Local map showing Al-Hammar Marsh , Southeraqlr

Transfer factor (TF)
The transfer factor in fish tissues frthra fish water and sediments, was estimated as:
I M tissue/ M sediment or water [11,12].
Where, M tissue is the metal concentraitiofish tissue; M sediment or water is metal @nication

in sediment or water.

Results and discussions

Heavy metals in water samples

The average concentrations of heavy métathe water samples were 15.32, 8.06, 7.79, 233
and 2.42ug/g for Ni, Fe, Cd, Cu, Co and Mn, respectively.adid Cd represented the highest and lowest
level of the metal investigated respectively. Omperal basis, the highest concentration were rexcbfdr
Ni (28.87ug/g) and Fe (14.98g /g) in January and the lowest were Ni (1.8j7g) and Mn (1.339/g) in

July and June respectively. The highest conceatratof Cu, Cd and Co were recorded in June. Highest
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levels of Mn were observed during August. In geheta showed very lowest level during the study
period (Figure 2).
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Figure 2. Heavy metals (j1g) concentration in the water dasffom Al-Hammar Marsh.

Heavy metals in sediment samples

The average concentrations of heavy métatediment were 171.86, 185.818.4, 211.2, 140.18
and 203.55ug/g for Cu, Cd, Fe, Ni, Mn and Co respectively. The observed at higher levels in
comparison with other metals particularly duringuary-July, 2011. The second highest level reptesen
by Mn with similar levels at all months. The highesncentrations of the Cu, Cd, Fe, Mn and Co were
recorded during Mach, June, February, April, andeJi2011(Figure 3). The lowest concentrations for

these metals were noticed during July, Septembayaly, June, and January respectively (Figure 3).
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Figure 3. Heavy metals in the sediment samples fkbidammar Marsh.
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Heavy metals in Fish tissues.

ISSN 2410-2598

Concentration levels of six heavy mefalu, Cd, Fe, Ni, Mg and Co) in the tissoésP. abu

collected monthly (September 2010 — August 2@ddh Al-Hammar marsh are shown in Figures 4 to 8.

The total concentrations of heavy metals in differfesh tissues were 1219.72, 992.36, 805.07 artd361
ng/g for intestine, gills, muscles and ovaries retigely. Generally, the heavy metals investigatedveed
high accumulation in the intestine followed by gjilskin, ovaries and muscles. The Fe found to &entbst
metal accumulated in fish tissue. However, the @d the lowest.
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Figure 4. Heavy metals in the muscle Bélaniza abu from Al-Hammar marsh.
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Figure 5. Heavy metals in the intestine Pélaniza abu from Al-Hammar marsh.
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Figure 6. Heavy metals in the gills of Palaniza abu fidahHammar marsh .
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Figure 7. Heavy metals in the ovaries of Palaniza dbom Al-Hammar marsh .
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Figure 8. Heavy metals in the skin of Palaniza abu froriHAmmar marsh .

The average of concentrations fish tissues folNkeCu, Co, Mn and Cd were 1431.72, 1109.57, 521.68
286.80, 224.20 and 159.58 /g respectively.
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Transfer factor (TF)

The transfer factors in different orgdrem water and sediments are given in Table 1 anth2
results revealed that the transfer factor of sedinveere greater than those of water. The resufis al
indicated that all the values of the transfer festaf the water were greater than 1, while allhef sediment
was less than 1 (Table 1 and 2). The water trariaétors of metals Cd, Cu, Co, Fe with lesser exiin

are higher in Intestine in comparison with othehforgans.

Table 1. Water transfer factor (TF) of heavy metals (ugilifferent

Tissues of Palaniza abu from the Al-Hammar Masbsystem.

TE Cd Cu Co Fe Mn Ni
Water/Muscles 463 193 6.73 411 193 153
Water /Intestine 6.97 3.12 10.7 6.12 4.44 2.02
Water /Gills 6.4 2.69 6.68 3.99 7.04 2.02
Water / Ovaries 463 0.96 546 273 3.05 121
Water /Skin 244 6.27 853 9.64 7.25 10

Table 2. Transfer factor (TF) of heavy metals (g) in €liffint tissues of Palaniza abu from the Al-

Hammar marsh ecosystem (sediment).

TF Cd Cu Co Fe Mn Ni

Sediment/Muscles 0.19 0.05 0.13 0.17 0.02 0,52
Sediment/Intestine 0.29 0.09 0.2 0.25 0.04 0.69
Sediment/Gills 0.27 0.07 0.13 0.16 0.07 0.69
Sediment/ Ovaries 0.19 0.03 0.1 0.11 0.03 041
Sediment/Skin 0.11 0.17 0.16 0.5 0.07 0.34
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