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ABSTRACT 

The studies areas lay in Hurghada region include different aspects of coastal 

development. It represents different environmental problems and threats to the Red Sea 

ecosystem and geosystem. They include two tourist projects, a central marina for yachts 

and fishermen and a site for oil exploration and production. All sits have implemented 

Environmental Impact Assessment studies (EIA). Unfortunately, dredging and landfilling 

caused severe coast destruction and shoreline change in these areas. All sites have 

accurately surveyed and environmental problems cited, oceanographic parameters were 

measured, and 109 samples were collected from the beach and the tidal flat of four sits 

forming the study area. Grain size, carbonates and organic matter contents, major and trace 

elements were determined. Cluster analysis and correlations were carried out. The results 

reflect the impact of coast destruction and shoreline change. Grain size analysis indicated 

the predominance of coarse grained sediments close to the landfilled areas. Mixtures of 

terrigenous and biogenic fragments are the main components of these sediments. The 

distribution of carbonates supports this result where carbonates content is low in the beach 

area and gradually increases seaward. Fine sands and mud dominate the dredging areas and 

cover the nearby corals and bottom facies. Results of major and trace elements, total 

organic matter (TOM), organic carbon (OC), and carbonate contents were used to discuss 

the sediment characteristics and interpret the abundance of some parameters in the 

impacted areas. The findings of this study help decision makers to identify anthropogenic 

impacts and better assess of the needs for remediation. 

1. INTRODUCTION

The coastal and marine resources of the 

Red Sea are contributed to the food, energy, 

oil exploration and production and touristic 

development of Egypt. These activities have 

the potential to conserve or enhance the 

marine environment. The quality and 

preservation of natural environments has 

become a leading concern in the last few 

years, especially in the coastal and marine 

realm where increasing population pressure 

and human activities stress a wide variety of 

natural systems. Generally, the environmental 

problems and threats to the Red Sea 

ecosystem and geosystem include recreation 

and tourism activities, land filling, dredging, 

water pollution, oil production, harbors and 

fishing practices (Piller and Mansour, 1990; 

El-Mamony, 1995; Mansour, 1995; 

Mohamed, 2000; Mansour et al., 2000; and 

Mansour, 2003). 

Studies of recent sediments in the beach 

and intertidal zone along the coast are very 

important in assessing potential 

environmental hazards resulting from 
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unplanned human activities (Mansour et al.,
2000). Different types of development 

projects were constructed along the coast of 

Hurghada. Landfilling activities throughout 

the shoreline of Hurghada, were determined 

by the environmental office of Red Sea 

Governorate. Dredging also has been carried 

out to construct lagoons, boat channels, 

causeways and port facilities such as jetties in 

some parts of the present study areas. These 

activities negatively impacted the marine 

environments in the area. The present study 

aims to shed some light on these activates 

and their impact on the sediments and the 

environment. 

1.1. Environmental Problems 

The coastal area of Hurghada City 

consists mainly of fringing coral reefs living 

over the coralline limestone at the end of a 

narrow tidal flat. A series of barrier reefs 

extends parallel to the coast and ended at El 

Fanadir stony islands. The southern part of 

the marine area of Hurghada is characterized 

by a series of stony islands such as; Giftun El 

Kabir, Giftun El Saghir, Abu Minqar and Um 

Gawish. Reefal sediments and sea – marginal 

lagoon sediments are the most characteristic 

sedimentary deposits in the near shore area of 

the Red Sea (El-Sayed, 1984; Friedman and 

Krumbein, 1985). The high load of 

terrigenous deposits transported to the shore 

by wadis, and hence the high turbidity of sea 

water prevented the formation of the coral 

reefs and this gave rise to the formation of 

embayments (Behairy, et al., 1992). Raised 

fossil coral reefs higher than current sea level 

are one of the most striking features of the 

Egyptian Red Sea coast line. The coastal and 

marine environments of the Egyptian Red 

Sea constitute a relatively distinctive set of 

habitats and species in both the intertidal and 

subtidal areas. In the intertidal habitat, 

mangrove swamps are conspicuous and 

important ecologically. In subtidal areas, 

coral reefs and seagrass are the important 

habitats. 

The selected four study areas cover 

different development projects along the 

coast of Hurghada and represent different 

environmental problems and threats to the 

Red Sea ecosystem and geosystem. They 

include two tourist projects, central marina 

for yachts and fishermen and an oil 

exploration and production site (Fig. 1). 

These projects have implemented EIA 

(Environment Impact Assessment) study with 

violation the law no 4/94 for the 

environment. Coast destruction, shoreline 

change, dredging and landfilling are the main 

environmental problems in these areas. These 

problems will become increasingly common 

as further coastal development occurs.  

1.2. The First Tourist Site 

This site is a tourist village located about 

14 km south Hurghada at 27° 05
⁄

 48  N and 

33° 50  47  E (Fig.1). It lies behind mangrove 

swamps that prevents most terrestrial 

materials to reach the sea and at the same 

time permits biogenic carbonates to 

accumulate. The owner company of this 

project has got permission from the Egyptian 

Environment Affairs Agency (EEAA) to 

dredge coastal lagoon and to construct a 

pillared jetty with some environmental 

guidelines must be taken during 

constructions. The original coastline of this 

area has been completely altered by dredging 

and landfilling operations (Fig. 2A, B & C). 

The total land filling is about 74014.3 m2

(Fig. 3a).

1.3. The Second Tourist Site 

This site is also a tourist village located 

about 8km south Hurghada at 27° 09  48˝ N 

and 33° 49  24  E. The owner company of the 

project has got permission from the EEAA to 

dredge a coastal lagoon behind the setback 

zone (30m from the shoreline) without any 

landfilling and to construct a pillared jetty. 

Unfortunately, fill operation has been carried 
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out on the reef flat in front of the site using 

sediments transported from the land of this 

site and dredged a closed lagoon inside the 

landfilled area (Fig. 2D,E,F). The total land 

filling is about 89670.8 m2 and the dredging 

is about 8422.3 m2 (Fig. 3b).
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1.4. The Yachts and Fishermen Marina 

The marina is located in Sakkala area, 

about 5km south Hurghada at 27° 13  35  N 

and 33° 50  28 E. This site was for fishermen 

boats and the contamination was massive. 

Plastic bottles, wood remains, sinking old 

boats, rubbish, cans and oil are the main 

wastes in the area. The fill operation has used 

sediments transported from the land outside 

the site and close to the mountain area (Fig. 

4A,B & C). The total land filling is about 

732328.2 m2 and dredging is about 43226.18 

m2 (Fig. 3c). Coastline alteration by dredging 

and landfilling operations of shallow water 

areas and the excavating artificial lagoons are 

the main environmental problems causing 

massive destruction of the marine life in the 

area.

1.5. The Oil Exploration and production 

Site

The site is located in the northern limits of 

Hurghada. about 35 km north of the City at 

27° 28  27  N and 33° 37  31  E. The area is 

used for oil exploration and production. Two 

landfilled tongues connected with two 

landfilled islands (Platforms) have been 

constructed in the intertidal zone for drilling 

oil wells and connecting pipelines. The total 

land filling in the area is about 88013.108 m2

(Fig. 3d). There was a huge impact on marine 

environment during fill operations and 

drilling the oil wells (8-12 wells). Wastes of 

drilling are distributed at the southern side of 

the landfilled platforms. Unfortunately, most 

of the released sediments during construction 

were washed into the sea. Nevertheless, a 

huge amount of dust was blown offshore. The 

original coastline has been completely altered 

by filling operations (Fig. 4D,E & F). During 

drill operations of the oil wells some crude 

oil was flown out beside the two platforms 

and tongues. 

2. MATERIALS AND METHODS 

One hundred and nine samples were 

collected in 2002 (12 samples from the beach 

and 97 samples from the intertidal zone), 

until the breaker zone at coral reef crest, in 

front of the different four development 

projects. The samples were taken by pushing 

a plastic box about 10 cm deep into the 

sediment. Oceanographic parameters that 

control the coastal features of the Red Sea, 

such as salinity, temperature, pH and 

turbidity values were determined during 

samples collection. Moreover, most of these 

parameters, especially water temperature 

(Temp), pH, salinity (S), total dissolved salts 

(TDS), specific conductivity (Spec) (ms/cm 

is the selected unit from the unit list of the 

used instrument), dissolved oxygen (DO), 

and oxidation reduction potential (Eh) were 

measured in the summer 2002 (July-August) 

at different studied localities in the area by 

using hydrolab surveyor-4 model instruments 

of Inst. Oceanography and Fisheries, 

Hurghada (Table 1). 

The grain-size distribution of desalted 

sediments was determined by wet sieving of 

sand and gravel and by pipette technique for 

silt and clay fractions (Folk, 1974). The 

analyses were carried out in Inst. 

Oceanography and Fisheries, Hurghada. All 

chemical analyses were carried out in 

duplicates and the average data was 

determined. The total organic matter content 

of all samples was determined by Allison 

method (1935) that depends on the back 

titration. The organic carbon content 

determined as follows: Total organic matter = 

organic carbon x 1.8. Carbonate content was 

determined by treating the samples with HCl 

acid. The insoluble residue was separated and 

the carbonate % was calculated. 

Concentrations of 13 major and trace 

elements (Fe, Mg, Ca, Na, Cd, Mn, Co, Cu, 

Ni, Pb, Sr, and Zn) were determined using a 

computerized flame Atomic Absorption 

Spectrophotometer (Varian model) of Inst. 


