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Abstract

Trace metals contamination has been recently increased in the Egyptian
Mediterranean coast owing to the nearby anthropological activities. This investigation
aimed to detect the concentrations of six different trace metals (Fe, Mn, Cu, Cd, Pb
and Zn) in surface sediments from the central part of the Egyptian Mediterranean
coast, and to assess their state of contamination from different indices and risk factor
calculations. Mean concentrations of Cu, Pb and Zn were lower and the mean
concentration of Cd was higher compared to the background values. The assessment
of pollution was mainly based on the contamination indices. Based on the
contamination factor, Pb was the most enriched element followed by Cd, Mn, Zn and
Cu. Most of the sites show low contamination with respect to Pb, Mn, Cd, Fe, Zn and
Cu. The pollution load index also suggests that all the coastal sediments are
unpolluted. According to the geoaccumulation index, the sediments were classified
into unpolluted with Mn, Cd, Fe and Pb, and unpolluted to moderately polluted with
Pb. Risk evaluation revealed that Cd had the greatest ecological risk, followed by Pb,
Cu, Mn, while Zn had the lowest risk. With the aid of statistical methods, the origin of
metals is classified into two clusters (A and B). Group A consists of Fe, Mn and Cu,
whereas group B contains Zn, Pb and Cd. In the first cluster Fe and Mn are joined to
each other at a positive and significant similarity (0.68). Fe is recognized as an
indicator of lithogenous origin, therefore, its higher similarity with Mn may be
indicative of the similar origin for Manganese. In the second cluster Pb and Zn are
joined to each other at a positive and significant similarity (0.80). Pb is recognized as
an indicator of anthropogenic origin, therefore, its higher similarity with Zn may be
indicative of the similar origin for Zinc.
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1. Introduction

The Egyptian Mediterranean coast, which extends for over 1200 km, involves five
coastal lagoons (Bardawil, Manzala, Burullus, Edku and Maryut) and eight coastal
governorates (Matroh, Alexandria, Behera, Kafr El Sheikh, Damietta, Daqahliya, Port
Said and North Sinai). Recently, it has been observed that the levels of pollution
raised in sediments of these coastal areas, as a result of the discharge of untreated
sewages into the sea (e.g., El-Serehy et al. 2012; Hamed et al. 2013; Soliman et al.
2015). Trace metals are one of the main components of these pollutants. Because of
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