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Abstract
The present study was carried out to assess the concentrations of some heavy metals in waters,
sediments and mullet fish from al-Hammar marsh southern Iraq, which is potentially polluted from
industrial, domestic and sewage effluents during the period between September 2010 to August 2011.
Concentrations of six heavy metals (copper, cadmium, lead, nickel, magnesium and cobalt were
determined on temporal basis in gills, muscles , ovaries, intestine and skin of Palaniza abu species using
atomic absorption spectrophotometer. The order of heavy metal concentrations in fish tissues was arranged
as follows: intestine > gills > skin > gonads > muscles. The order of heavy metals concentrations in fish
tissues on descending trend were found to be Fe > Ni > Cu > Co > Mn > Cd. The heavy metal
concentrations in the edible parts of mullet fish were within the acceptable level for human health. The
order of heavy metal accumulation in waters was arranged from higher to lower as follow Ni > Fe > Cd >
Cu> Co> Mn. However, in sediment was in the rank follow Fe > Mn > Cu > Cd > Co>Ni. The transfer
factors of all metals to the fish tissues from water were larger than those from sediments. This led to the
conclusion that fish bioaccumulation with these metals came from the water.

Keywords; heavy metals, bioaccumulation, Palaniza abu, Al-Hammar marsh.
Introduction
Heavy metals in aquatic ecosystem are in an increasing pattern up to levels globally being of great
important [1]. The growth population, urbanization, industrialization and agriculture practices have
significant impact [2,3]. Heavy metals can be bioaccumulated and biomagnified via the food chain and
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consumed by human causing health problem [4].However, fishes are often used as indicators of heavy
metals pollution in the aquatic ecosystem due to their importance as food source [4,5].
The toxic metals reaches the aquatic environment and then dissolves in the aqueous phase and stay as
such in the water column. Such metal might be adsorbed on some suspended solids of organic or inorganic
matter or settle down into the benthic environment [3,6].
The aim of the present study is to assess the seasonal variations of copper, cadmium, lead, nickel,
managinsum and coblet in mullet fish Palaniza abu (Previously known as Liza abu), waters and sediments
of al-Hammar marsh.

Materials and methods
Water, sediments and 840 specimen of L. abu were monthly collected during the period between
September 2010 to August 2011 from Al-Hammar Marsh, Southern Iraq (Figure 1). The study area is
adjacent to an agricultural drainage area. Moreover, the industrial effluents as well as domestic
sewage/wastes are disposed in this area.
The samples were preserved by packed in an icebox and transported to Marine science center
laboratory, Basra University for analysis.

Heavy metals in fish tissues
The fish samples of length class 12 cm were dissected and different organs (muscles, gills, ovary,
intestine and skin) were removed and cleaned with distilled water to remove any contaminated particles. Then
samples were cut to small pieces with clean knife and dried in an oven at 100 °C. then samples were grained
into a fine powder by a ceramic mortar and kept in polyethylene bags until used for acid digestion [7]. The
samples were digested by adding acid mixture (10 mL, 70% high purity HNO3 and 65% HClO4, 4:1 v/v) to
the beaker containing 2 g dry sample [8]. The mixture was then digested at 80 °C till the transparent solution
was completed. Following cooling, the digested samples were filtered with Whatman no. 42 filter paper and the
filtrate was diluted to 50 mL with deionised water. The levels of copper, cadmium, lead, nickel, magnesium and
cobalt in digests were determined by Shimadzu atomic absorption spectrophotometer using different cathode
lamps with air acetylene flame method. The cathode lamps adjusted to wave length range from 190 to 900 nm.

Heavy metals in Water samples
Water samples were collected at the depth of 10 cm from surface water with 500mL plastic bottles
and preserved by adding few drops of nitric acid and stored at 4°C. Water samples were then digested by
standard methods following [9].

Sediment samples
Sediments were collected using core which pushed down into 30 cm . Depth. The
sediment samples were preserved in pre-cleaned plastic bags, and sent to the laboratory.
Sediments were digested after drying following [10].
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Figure 1. Local map showing Al-Hammar Marsh , Southern Iraq.
Transfer factor (TF)
The transfer factor in fish tissues from the fish water and sediments, was estimated as:
TF= M tissue/ M sediment or water [11,12].
Where, M tissue is the metal concentration in fish tissue; M sediment or water is metal concentration
in sediment or water.

Results and discussions
Heavy metals in water samples
The average concentrations of heavy metals in the water samples were 15.32, 8.06, 7.79, 3.39, 2.73
and 2.42 µg/g for Ni, Fe, Cd, Cu, Co and Mn, respectively. Ni and Cd represented the highest and lowest
level of the metal investigated respectively. On temporal basis, the highest concentration were recorded for
Ni (28.87 µg/g) and Fe (14.93 µg /g) in January and the lowest were Ni (1.87 µg/g) and Mn (1.33 µg/g) in
July and June respectively. The highest concentrations of Cu, Cd and Co were recorded in June. Highest
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levels of Mn were observed during August. In general, Co showed very lowest level during the study
period (Figure 2).

Figure 2. Heavy metals (µg) concentration in the water samples from Al-Hammar Marsh.

Heavy metals in sediment samples
The average concentrations of heavy metals in sediment were 171.86, 185.86, 3418.4, 211.2, 140.18
and 203.55 µg/g for Cu, Cd, Fe, Ni, Mn and Co respectively. The Fe observed at higher levels in
comparison with other metals particularly during January-July, 2011. The second highest level represented
by Mn with similar levels at all months. The highest concentrations of the Cu, Cd, Fe, Mn and Co were
recorded during Mach, June, February, April, and June, 2011 (Figure 3). The lowest concentrations for
these metals were noticed during July, September, January, June, and January respectively (Figure 3).

Figure 3. Heavy metals in the sediment samples from Al-Hammar Marsh.
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Heavy metals in Fish tissues.
Concentration levels of six heavy metals ( Cu, Cd, Fe, Ni , Mg and Co) in the tissues of P. abu
collected monthly (September 2010 – August 2011) from Al-Hammar marsh are shown in Figures 4 to 8.
The total concentrations of heavy metals in different fish tissues were 1219.72, 992.36, 805.07 and 716.36
µg/g for intestine, gills, muscles and ovaries respectively. Generally, the heavy metals investigated showed
high accumulation in the intestine followed by gills, skin, ovaries and muscles. The Fe found to be the most
metal accumulated in fish tissue. However, the Cd was the lowest.

Figure 4. Heavy metals in the muscle of Palaniza abu from Al-Hammar marsh.

Figure 5. Heavy metals in the intestine of Palaniza abu from Al-Hammar marsh.
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Figure 6. Heavy metals in the gills of Palaniza abu from Al-Hammar marsh .

Figure 7. Heavy metals in the ovaries of Palaniza abu from Al-Hammar marsh .

Figure 8. Heavy metals in the skin of Palaniza abu from Al-Hammar marsh .
The average of concentrations fish tissues for Fe, Ni, Cu, Co, Mn and Cd were 1431.72, 1109.57, 521.68,
286.80, 224.20 and 159.52 µg /g respectively.
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Transfer factor (TF)
The transfer factors in different organs from water and sediments are given in Table 1 and 2. The
results revealed that the transfer factor of sediment were greater than those of water. The results also
indicated that all the values of the transfer factors of the water were greater than 1, while all of the sediment
was less than 1 (Table 1 and 2). The water transfer factors of metals Cd, Cu, Co, Fe with lesser extent Ni
are higher in Intestine in comparison with other fish organs.
Table 1. Water transfer factor (TF) of heavy metals (µg) in different
Tissues of Palaniza abu from the Al-Hammar Marsh ecosystem.
TF

Cd

Cu

Co

Fe

Mn

Ni

Water/Muscles

4.63

1.93

6.73

4.11

1.93

1.53

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

4.63

0.96

5.46

2.73

3.05

1.21

Water /Skin

2.44

6.27

8.53

9.64

7.25

1.0

Table 2. Transfer factor (TF) of heavy metals (µg) in different tissues of Palaniza abu from the AlHammar 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

0.41

Sediment/Skin

0.11

0.17

0.16

0.5

0.07

0.34
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