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Abstract: Surface sediments contamination to heavy metals was evaluated in eight
creeks of Mahshahr coastal waters (north-west of the Persian Gulf) from October.
2005 to November 2006. Sediments were collected seasonally by Peterson grab and
the concentrations of heavy metals were measured using voltammetry and
polarography methods. The range and the mean concentrations obtained in mg/kg
were 15.03-35.16 (27.01) for Cu, 65.57-171.41 (102.67) for Ni, 4.63-20.06 (13.22)
for Co, 0.093-0.78 (0.22) for Hg, 65.07-379 (113.70) for Zn, 0.27-1.00 (0.56) for Cd
and 7.09-29.72 (14.66) for Pb. The background values for different heavy metals
were calculated and the contamination factor for each metal and the degree of
contamination for each creek were determined as well. Measured concentrations
were compared with international standards. According to the contamination factor
(Cy), the concentration of some elements such as Hg, Zn, and Ni were at risk level;
according to the degree of contamination (Cy), all of the studied creeks could be
classified as moderately polluted except for Ghannam that showed a considerable degree
of contamination.
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Introduction

Marine sediments can be sensitive indicators for monitoring contaminants in aquatic
environments (Pekey ef al., 2004). Renewable resources and an uncontaminated marine
environment play a pivotal role in regional prosperity and sustainable development. The
Persian Gulf marine environment is becoming increasingly important in fulfilling social,
economic, development and strategic objectives of the region (Price ef al., 1994). Coastal
uses and other human activities have inevitably impinged on the Persian Gulf environment,
the extent and magnitude of which vary geographically.

Heavy metals such as cadmium, mercury, lead, copper and zinc are regarded as
serious pollutants of aquatic ecosystems because of their environmental persistence,
toxicity and ability to be incorporated into food chains (Kishe & Mahchiwa, 2003).

The major environmental pressures in the Persian Gulf, including Khuzestan coastal
waters, are shipping and transport, residential and commercial expansion, industrial
development, particularly oil and petrochemical industries, mining, power plants, fishing,
recreation and agriculture, which are considered as the major threats to this highly
potential area that entails important habitats for many commercial aquatic organisms and
their life cycles (Sheppard et al., 1992; Price, 1993).

Several studies have been conducted on heavy metals concentration in water and
sediment of Khouzestan coastal waters and central part of the Persian Gulf
(Mazaherinejad, 1996; Morrovvaty, 1997; Sabzalizadeh & Nilsaz, 1999; Karbassi, 2001;
Ebrahimi et al., 2008). Determination of four trace element concentrations (cadmium,
nickel, lead and vanadium) in fish, surficial sediments and water has also been carried out
from the northern part of the Persian Gulf from Strait of Hormouz to vicinity of the
Khour-e-Musa ( Pourang et al., 2005). The aim of the present study is to investigate on
sediment heavy metals (Zn, Cu, Co, Hg, Ni, Cd and Pb) concentration as sediment
quality and to evaluate the sediment contamination level of Mahshahr creeks.
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Materials and methods
Numerous creeks are located in Mahshahr (Khuzestan coastal waters) in the
northern Persian Gulf (longitude 49° to 49° 20" and latitude 30°15' to 30° 32'). The

sampling sites in the eight creeks are depicted in Fig. 1.

Figure 1: Location of studied area in Mahshahr creeks ( Khour-e-Musa, Northwest of
the Persian Gulf)

Seasonal sampling with three replicates from each site were carried out over a
one year study from September, 2005 to October, 2006. Surface sediment samples
were collected by Peterson grab sampler at 8 creeks (Ahmady, Ghazaleh, Doragh,
Patil, Darvish, Zangy, Bihad, Ghannam). After drying in oven, the samples were
divided into two portions. The first portion was used for grain size analysis by
sieving method (Holme & Mcintyre, 1984) and the second portion was used for
chemical analysis. The dried homogenized sediment samples were sieved through

50um screen and kept in clean plastic containers ready for analysis. Powdered



140 Dehghan et al.  Heavy metals contaminant evaluation in...

samples less than 50pm were used for heavy metal analysis: 1g of sample was
digested with Aqua regia (HNO3:HCI ) and HF (Loring & Rantala, 1992).

The samples were analyzed separately by using a voltammetry (for Hg) and
polarography (for other metals) methods’ (Methrom 797) and Standard addition
were used for calibration technique. Quality control samples were prepared as
standard values and the percentage recovery for standard samples ranged from 97.5
to 103 % (Table 1).

Table 1: Concentration of different metals (ug/lit or ppb) in standard materials

(from Merck standards)

Metal Zn Cu Ni Co Pb Hg Cd

Found 149.01+ 51.24+ 10298+ 49,55+ 515+ 9.71+ 9.82+
1.6 0.7 0.15 0.85 0.4 0.7 0.18
Certified 150 50 100 50 50 10 10

The results of trace metals concentrations were determined on a dry weight
basis in mg/kg (or ppm). Total organic matter of the investigated sediments was
determined by physical method (Holme & Mcintyre, 1984).

To evaluate the levels of sediment contamination, two techniques were used,

1) Contamination factor (C,) for each metal and degree of contamination (C,) for
each creek were calculated. Hakanson (1980) introduced the term contamination
factor Csto describe the contamination of a given toxic substance in a basin:
Cr-Co/Cy

Where C, =concentration of the element in sediment samples, and C, = pre
industrial reference value (natural reference) for the element.

The degree of contamination, C, is defined as the sum of all contamination
factors for various heavy metals.

Cys-5 Cs

* Anodic Stripping Voltammetry (ASV) and Adsorptive Stripping Voltammetry (ADSV), a hanging
mercury drop electrode (HMDE) is used in the differential pulse mode.

















































