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INTRODUCTION 

ater is vital to the existence of all living organisms, but this 

valued resource is increasingly being threatened as human 

populations grow and demand more water of high quality for domestic 

purposes and economic activities. Water abstraction for domestic use, 

agricultural production, mining, industrial production, power generation, 

and forestry practices can lead to deteriorate in water quality and 

quantity that impact not only the aquatic ecosystem. 

Water quality is a term used to describe the chemical, physical 

and biological characteristics of water with respect to its suitability for a 

particular use. It is affected by a wide range of natural and 

anthropogenic influences. Natural processes (hydrological, physical, 

chemical and biological) may affect the characteristics and 

concentration of chemical elements and compounds in freshwater 

(Chapman, 1996). In addition, there are also anthropogenic impacts that 

affect water quality, such as human-induced point (domestic and 

industrial effuents) and nonpoint (runoff from intensively cultivated 

areas and urban centers) pollution sources (Chapman, op. cit.). The 

assessment of water resources requires knowledge and a full 

understanding of the processes affecting both water quantity and water 

quality (Harmancioglu et al. 1999).   

The River Nile is the primary source of water in Egypt, used for 

drinking, fishing, industrial use, livestock and irrigation. The Nile water 

in Egypt is intricately managed through an extensive system of dams, 

barrages and canals. The water from the Nile is conveyed to the users 

through a vast network of canals. Wastewater and agricultural drainage 
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water from these uses are collected by drains and are often returned to 

the River Nile as inflows. Deterioration in the Nile water occurs when 

the Nile splits into the Damietta and Rosetta branches in a northward 

direction due to disposal of municipal and industrial effluents and 

agricultural drainage with decreasing flows (World Bank, 2005). 

Water pollution is considered to be one of the most dangerous 

hazards affecting both developing and developed countries. The large-

scale of industrialization and production of variety of chemical 

compounds has led to global deterioration of the environmental quality 

(Chakravarty et al. 2010). Egypt is consistently reported as one of the 

most water-stressed countries. The limited amounts of rainfall make the 

country dependant mainly on water from the River Nile. In Egypt, the 

pollution of River Nile system has increased in the past few decades 

because of increases in population; several new irrigated agriculture 

projects, at the same time the growth in industrial capacity is likely to 

increase the volume of pollutants discharged to the Nile (APRP 2002). 

Increase in sewage volume is one of the negative consequences 

derived from urban growth, constituting the main cause of 

eutrophication and associated pollution in aquatic ecosystem. 

Wastewaters contain large amounts of organic matter which are used by 

bacteria, thus reducing the dissolved oxygen levels in aquatic 

environments (Curds 1982a). Also, these are the major source of 

inorganic nutrients, particularly nitrogen and phosphate, which can 

produce eutrophication (Curds 1982b; Wolf 1990; Smith et al. 1999). 

Furthermore, effluents transport large volumes of polluting chemical 

compounds such as heavy metals, hydrocarbons, pesticides and other 
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toxic organic compounds (Fleeger et al. 2003; Thompson et al. 2007; 

Caulleaud et al. 2009). 

The long-term monitoring of anthropogenic pollution in aquatic 

ecosystems is of environmental and human health concern even nowadays, 

when numerous effective measures were undertaken to reduce the 

pollution impact of natural water bodies (Hellawell, 1986). Among 

aquatic indicator organisms a significant role is assigned to zooplankton 

assemblages due to their significant capacity to accumulate heavy metals, 

and their essential role in the enrichment of anthropogenic compounds in 

food chains (Stemberger and Chen, 1998). Also, zooplankton 

communities respond to a wide variety of disturbances including nutrient 

loading (McCauley and Kalff 1981; Dodson 1992), acidification (Brett, 

1989; Keller), contamination (Yan et al. 1996), fish densities (Carpenter 

and Kitchell 1993), and sediment inputs (Cuker 1997).   

Macroinvertebrate communities play an important role in many 

ecological and ecotoxicological processes in lakes and rivers (Brinkhurst, 

1974; Plante and Downing, 1989; McCall and Soster, 1990; Downing, 

1991; Griffiths, 1991). Macroinvertebrate assemblages generally changes 

in physical, chemical and ecological characteristics of their habitat over 

time and space (Milbrink, 1983). They also play a key role in 

bioaccumulation and transfer of contaminants to higher trophic levels in 

aquatic, and as well as terrestrial food webs (Larsson, 1984; Kauss and 

Handy, 1985; Dermott and Lum, 1986; Ciborowski and Corkum, 

1988; Katalin, 1988; Amyot et al. 1994). The changes in taxonomic and 

composition of macroinvertebrate communities were considered sensitive 

tools for detecting alterations in aquatic ecosystems (Mance, 1987; 

Schindler, 1987; Dickman et al. 1990).  
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Thereafter, macroinvertebrate biomonitoring have turned to the 

assessment of community structure as a measure of the degree of 

contamination by organic matter and pollutants (Jones et al. 1981; 

Johnson and Wiederholm, 1989). This community concept has been 

applied to the development of indicator species assemblages (Pontasch 

and Brusven, 1988; Metcalfe, 1989; Newell et al. 1990a, b; Desrosiers 

et al., 1990; Kansanen et al. 1990; Griffiths, 1991) and biotic indices 

based on the relative importance of different indicator groups (Biotic 

Index: Chandler, 1970; Invertebrate Community Index (ICI): Ohio-

EPA, (1988a,b). However, macroinvertebrate communities respond 

simultaneously to the effects of more than one type of environmental 

variable, either ecological or toxicological.  

Fish have been the most popular choice as test organism and for 

monitoring aquatic toxicity, their large mobility allows them to assess 

large –scale regional affect, and also due to their importance to man as a 

protein source (Goksoyr et al. 1991). 

The aim of this study is investigate the differences in water 

quality, zooplankton, benthic macroinvertebrate and fish communities' 

structures to conditions resulting from the discharges of the raw sewage 

of El-Rahawy drain into Rosetta Nile branch. 
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LITERATURE REVIEWS 

he contamination of fresh waters with a wide range of pollutants has 

become a matter of concern over the last few decades (Vutukuru, 

2005). The natural aquatic systems may extensively be contaminated with 

heavy metals released form domestic, industrial and other man-made 

activities (Velez and Montoro, 1998). Heavy metal contamination may 

have devastating effects on the ecological balance of the recipient 

environment and a diversity of aquatic organisms (Vosyliene and 

Jankaite, 2006; Farombi, et al.  2007).  

Many studies had been carried out on the River Nile, and its 

branches. However, most of them concerned with the changes caused by 

many of industrial, domestic wastes and agriculture runoff. Both 

developed and developing nations suffering from increased environmental 

problems arising due to the release of toxic contaminants of industrial 

wastes, sewage and agricultural drainage to the aquatic environments due 

to outflow (APHA, 1995). Excessive usage of agrochemicals (fertilizers, 

herbicides and pesticides) and the change of the land uses endanger and 

deteriorate the quality of soil as well as the quality of the available fresh 

water resources including surface water as well as groundwater (El-Sadek 

et al. 2003). Through drainage and leaching process, several substances 

and pollutants are transported and moved with water. Controlling and 

managing the quality of the drainage water leaching from the fields to the 

groundwater aquifer and to the subsurface drainage and back to open 

streams and to the River Nile branches require reasonable and accurate 

simulation of the movement of the pollutants in the crop-soil-water system 

(El-Sadek et al. 2008).The impact of point source pollution (domestic and 

industrial effluents) can be localized and well-established, whereas the 
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influence of non-point pollution (runoff from intensively cultivated areas 

and urban centers) is less obvious because of the inadequately defined 

direction and frequency of non-point source loading. Most of those 

activities lead to the pollution of rivers. The quality of river water may 

vary depending on the geological morphology, vegetation and activities in 

the catchment basin (Markantonatos et al., 1995 and Brezonic et al., 

1999). 

Physico-chemical variables: 

Elewa (1980) indicated that, the principal factor affecting the chlorosity 

in Nile water is the discharge of drainage runoff water previously washed down 

from cultivated fields contaminated with some salts, and domestic waste water, 

sewage wastes, leading to an increase in chloride content. Hegewald and 

Runkel (1981) reported that, any water body influenced by agricultural 

discharges is certainly unstable in chemical composition. This is simply due to 

the combination of factors including reduction in river velocity to a complete 

stagnant, the industrial and the domestic waste discharge and return flow of 

agricultural drainage water. El-Gohary (1983) stated that the pollution affects 

many of industrial and domestic wastes, disappears few kilometers downstream 

of their outfalls. He also added that the River Nile receives considerable 

amounts of untreated wastes rich in organic matter. Masoud and Abbas 

(1985) reported that, the pH values showed seasonal changes in Rosetta branch 

of the Nile, varied between 7.5 and 8.2. The average chlorosity values showed 

wide variation and was varied between 11 - 24 mg/l. Sharp increase in 

chlorosity values with depth at the estuarine stations was produced by the less 

dense River water. Minimum oxygen saturation values were detected in 

January and the highest values of dissolved organic matter were obtained in 

July. Elewa and Mahdi (1988) indicated that in summer, the temperature 
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reached maximum, while transparency, dissolved oxygen, chemical oxygen 

demand and biological oxygen demand were lowest and vice versa in winter. 

On the other hand, they found that chlorosity and bicarbonate were high in 

summer and low in winter while hydrogen ion concentration values showed 

irregular variations in alkalinity, which affect DO and transparency. Abdel-

Hameid et al. (1992) observed that the physical and chemical properties of 

water showed great seasonal and local variations in deltaic regions of the River 

Nile. Elewa et al. (1995) stated that the dissolved oxygen in the Nile water 

from Isna to El-Kanater fluctuated between 5.1 – 14.1 mg/l. Ali (1998) studied 

the physical and chemical status of River Nile at Damietta branch region. He 

reported that the physical and chemical concentrations of the most parameters 

were increased northward especially at the region including stations Talkha, El-

Serw and Faraskour more than the southern region including stations El-

Kanater El-Khyria, Benha and Zefta this is attributed to the extensive industrial, 

agricultural and sewage wastes pour in the northern region. Elewa and Ali 

(1999) mentioned that Damietta branch values of Carbonate showed complete 

depletion during different seasons at different stations, bicarbonate varied 

regionally and seasonally with maximum value 311 mg/l during autumn at El-

Serw and minimum 197 mg/l during summer at El-Kanater El-Khyria. 

Chlorosity ranged between 16.32-95.63 mg/l, while sulphate and sulphide 

ranged between 20.48-77.08 mg/l and 0.134-0.667 mg/l respectively. On the 

other hand, the result show that, the concentration of major metals (Ca++, Mg++, 

Na+ and K+) has the same trend as shown in the concentration of HCO3
- and Cl-

. Ghallab (2000) mentioned that, electricalconductivity (EC) was high in 

winter and low in spring. Transparency reached maximum in March and 

minimum in February, while dissolved oxygen was a maximum in March and a 

minimum in November in River Nile down stream of Delta barrage at El-

Rahawy area.  Abdel-Satar and Elewa (2001) showed that, EC were 
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fluctuated between 12.5 - 27.3 and 27.6 - 37.8 mS/cm for summer and winter 

seasons, respectively at River Nile at Rosetta branch. pH values were fluctuated 

with  ranges of 6.90 - 8.56 and 6.95 - 8.25 during summer and winter, 

respectively. DO values varied in the ranges 1.10 - 10.28 and 2.80 - 12.2 mg/l 

during summer and winter, respectively. Concerning the cation concentration, 

the most predominant cation in the Rosetta branch is sodium and ranged 

between 18.26 - 92.59 mg/l and 3.015 - 11.678 g/l before and after Edfina 

barrage, respectively. They added that the pollution of trace metals become one 

of the most drastic environmental problems, as a result of accelerated growth of 

the industry in Egypt. Abdo (2002) concluded that, the abnormal values of 

different physical and chemical parameters were recorded at stations affected 

by different industrial, agricultural wastes discharged from drains in the Rosetta 

Nile branch. However, Sayed (2003) pointed out that, Rosetta branch was 

characterized by different source of pollution which potentially affected and 

threaten the water quality of this branch. Abdo (2004a) concluded that, the 

main factors affecting the physico-chemical parameters of Damietta branch 

water quality are: climatic conditions, thermal pollution, industrial effluents, the 

sewage and domestic wastes discharged at El-Serw city. Electrical conductivity 

showed positive correlation with many parameters during most seasons at the 

River Nile. The water transparency ranged between 55 to 255 cm. pH values 

were in the alkaline side (7.4 - 9.02). Small local differences were observed 

with no clear seasonal variations. Dissolved oxygen (DO) values ranged from 

5.56 to10.70 mg/l, with remarkable seasonal and local variations. Fishar et al. 

(2006) studied physico-chemical conditions in relation to macro invertebrate 

fauna in River Nile from Aswan to El-Kanater El-Khayria and noticed that, the 

high DO concentrations occurred mainly in winter when temperature was low. 

Badr et al. (2006) studied the effect of El-Rahawy drain on the River Nile 

water, and they found that, seasonal variation of pH in the river Nile water at 
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different stations. According to these data, the pH of El-Rahaway drain ranged 

from (7.30 - 7.33) for surface and bottom water respectively El Bouraie et al. 

(2011) stated that, El-Rahawy drain is the significant source of the water  

pollution  of  NH3,  COD,  BOD,  TDS  to Rosetta  branch  of  River Nile 

,especially during the low flow conditions. Particularly, the concentrations of 

oxygen in water of Rosetta branch showed to be at a significantly low level 

beyond the desirable limits of Egyptian and international rules and 

recommendations. This was due to the exports from El-Rahawy drain, which is 

significantly polluted by domestic and agricultural waste waters. 

Heavy metals: 

Heavy metals are naturally occurring in varying concentrations in 

all ecosystems. They are found in elemental form and in a variety of other 

chemical compounds. Those that become attached to fine particles can be 

widely transported on very large scales.  Each form or compound has 

different properties which also affect what happens to it in food web, and 

how toxic. Human activities have drastically changed the biochemical 

cycles and balance of some heavy metals. Between 1850 and 1990, 

production of copper, lead and zinc increased 10-fold (Nriagu, 1995). The 

main anthropogenic sources of heavy metals are various industrial 

processes, mining, foundries, smelters, combustion of fossil fuel and 

gasoline and waste incinerators. Environmental exposure to high 

concentrations of heavy metals has been linked with various cancers and 

kidney damage. There are considerably more measurements data on Hg, 

Cd and Pb in Europe than for other metals.   

Masoud et al. (1994) indicated that the concentration of the trace 

metals is increased from south to north direction in River Nile. The 
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distribution of these elements is affected by the physico-chemical 

parameter. Also, the data indicated that the order of occurrence of these 

different metals is: Fe > Mn > Zn > Cu and their level in the Nile water 

were below that set by the United States Environmental Protection Agency 

(EPA). Soltan and Awadallah (1995) studied the trace metals (Al, Ca, 

Cd, Fe, K, Li, Mg, Na, Ni, Pb, and Zn) along the River Nile water from 

Aswan to Damietta and Rosetta branches. They mentioned that, the Nile 

water characteristics are within the allowable and desired safety baseline 

levels, except those collected from Damietta which exhibit dangerously 

high levels. Issa et al. (1997) reported that, the distribution pattern of the 

major elements: Na, K, Ca, Mg, and trace elements: Fe, Mn, Zn, and Cu in 

River Nile at the Greater Cairo area reveals that, the physical and chemical 

characteristics in the water body of Nile environment affect the 

distribution pattern of the elements. The order of the element 

concentrations was as follow: Ca > Na > Mg > K > Fe > Mn > Zn > Cu. 

The results showed also that, the distribution mechanisms of these 

elements are affected mainly by industrial and sewage effluents flow to 

the river. Mahmoud, (2002) found that, the concentrations of Fe, Zn, Cu 

and Pb were ranged between (430-900), (82 - 180), (16.6 - 29.3) and (9.0 - 

32.3) µg/l, respectively in River Nile at Damietta branch from El-Kanater 

El-Khyria to Talkha. The maximum values of all metals were recorded at 

Talkha, owing to agricultural and industrial activity. Abdo (2004b) 

studied the distribution of heavy metals (Fe, Mn, Zn, Cu, Pb and Cd) in 

water and two submerged macrophytes (Myrophyllum spicatum and 

Ceratophyllum demersum), along Damietta branch, especially at Zefta and 

Talkha cities. He found that, the heavy metals concentrations in water and 

macrophytes are in the following order; Fe > Mn > Pb > Zn > Cu > Cd 

and Fe > Mn > Cu > Zn > Pb > Cd respectively. He added that except for 
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Zn and Cu the concentrations of Fe, Mn, Pb and Cd were higher than the 

permissible limits cited by WHO and EEC. El-Rafei (1991) reported that, 

the mean concentration of Fe, Mn, Cu, Pb, Zn, Ni and Cd in River Nile 

were 0.469, 0.043, 0.133, 0.063, 0.072, 0.0145 and 0.00 mg/L, 

respectively. Abdel- Shafy et al. (1995) studied the level of some heavy 

metals in the River Nile water. The results indicated that concentration of 

the different metals were as fallows Fe > Zn > Pb > Mn > Cu > Cd. Issa et 

al. (1997) measured, the high concentration of the elements in the winter 

season in both area affected by industrial effluent at Helwan and sewage 

affluents in front of El-Rahawy village (Rosetta branch). Mahmoud 

(2002) studied the water of the Nile at Damietta branch and clarified that, 

the change of pH related to the high activity of phytoplankton and the 

higher oxygen concentration. Lower pH values recorded in summer due to 

the bacterial decomposition of organic matter. The BOD values related to 

the higher values of the DO. Ammonia represented higher values, which 

mainly attributed to the increasing in the quantities of water. As well as, 

the agricultural runoff containing nitrate inorganic fertilizers from near 

lands was considered one of the important factor causes of increasing the 

concentration of nitrate. Al-Afify (2006) reported that, the increase of 

dissolved oxygen concentration may be attributed to the increase of 

photosynthesis activity as a result of abundance of phytoplankton and the 

increase of biological oxygen demand due to greater organic load 

pollution due to untreated domestic sewage into water of the River Nile at 

Damietta branch. The increase of nitrite and nitrate may be due to the 

effect of agricultural wastes. The concentration of heavy metals to be (Fe, 

Mn, Cu, Zn, Pb and Cd) of water in the River Nile at Damietta branch 

found in the order of Fe > Mn > Zn > Pb > Cu > Cd. The higher values 

concentration of some heavy metals may be due to agricultural runoff and 
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domestic sewage effluents. Saad and Abdel-Moati (2006) investigated 

the major cations and anions in the Damietta branch of the River Nile. 

They divided the study area into two different regions; the fresh Nile water 

and the mostly marine environment (Damietta Estuary). The relative 

abundance of the major ions in the fresh water system was Na > Ca > Mg 

> K, HCO3> Cl > SO4> CO3, while in the mostly marine area it was Na > 

Mg > K > Ca, Cl > HCO3> SO4> CO3. Regional and monthly variations 

of the major ions were related to the duration of the Nile discharge and 

climatic conditions. El Bouraie et al. (2010) measured the distribution of 

heavy metals (Al, Ba, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb and Zn) in surface 

river water and the bed sediments of Rosetta Branch and the impacts of 

heavy metals on the water quality. They found that a significant local 

water pollution problems due to the increasing swept-out effluents along 

different drains into the Rosetta Nile branch. The mean values of the 

elements at different zones showed Fe to be the most abundant element 

inall points followed by Mn, Zn, Al, Cu, Ba and Ni. Al. Ali et al. (2011) 

mentioned that, the River Nile in the vicinity of Cairo city is under 

pollution stress, mainly from agro-industrial and touristic activities. 

Zooplankton 

Zooplankton occupies a central position in aquatic ecosystems. At 

high densities, their filter-feeding suppresses assemblage of phytoplankton 

(Brooks, 1978). They contribute significantly to re-cycling of nutrients 

(Lehman, 1980) and provide a food base for predatory invertebrates and 

vertebrates (Zaret, 1980). Many studies have dealt with the ecology of 

zooplankton, particularly in two Nile branches (Damietta and Rosetta). 

Klimowicz (1961) studied the rotifers of the Nile and its branches near 

Cairo. Rzoska (1968, 1976) surveyed the zooplankton of the Nile 
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ecosystem. Ishak et al. (1976, 1979) mentioned that, Rotifera was seems 

as a dominant zooplankton group in Damietta and Rosetta Nile Branches. 

Helal (1981) recorded the highest abundance of zooplankton at Faraskour, 

while the lowest density was observed at Talkha in Damietta Nile Branch 

north of El-Mansoura. Aboul Ezz et al. (1996) studied the distribution of 

rotifers in the Rosetta branch and concluded that the Rosetta branch is a 

highly eutrophic system, which shows a sign of partial pollution as a result 

of direct influx of some industrial wastes. Ramadan et al. (1998) 

examined samples collected along the River Nile. They recrded two 

zooplankton categories,the first and (dominant category) comprises 97 

identified taxa belonging to 59 genera affiliating to 4 main groups. These 

groups namely Rotifera, Protozoa, Cladocera and Copepoda respectively 

contributed 83.85, 9.16 4.95 and 1.73 to the total zooplankton standing 

crop. The second and (minor category) contributed 0.31% to the total 

zooplankton standing crop and comprises insect larvae, nematodes and 

polychaet larvae. El-Bassat (2002) studied zooplankton communities at 

River Nile and he showed that, Rotifera was the most abundant group 

while copepods and protozoan represent the second and third groups El-

Shabrawy and Ahmad (2002) recorded 72 zooplanktonic species (45 

Rotifera, 15 Cladocera & 12 Copepoda) in northern part and estuary of 

Rosetta Nile Branch. Rotifera has been proved to be the most common 

group, comprising 85.8 and 68.7 % of total zooplankton density in the 

main branch and estuary, respectively. Winter showed the highest density 

of these organisms in freshwater sectors, while summer was the season of 

highest production in the estuary. Bedair (2003) investigated zooplankton 

in some polluted areas of River Nile he found that Rotifera was the most 

abundant group during the study with 71 species. Protozoa ranked the 

second dominant position after Rotifera of dominance.  Cladocera was the 

third abundant group of the zooplankton community. Copepoda appeared 
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as a rare group, in addition to the other tychoplanktonic formes. El-Shabrawy 

et al. (2005) found that, copepods more resistance to the plant wastewater 

effluent than rotifers and cladocerans in Rosetta Nile Branch at Kafr 

ElZayat. Sabae (2006) study distribution of zooplankton in water at El-Kanater 

El-Khayria, River Nile, and found that zooplankton represented by 3 main 

groups (Rotifera, Cladocera, and Copepoda). Rotifera was the most dominant 

group followed by Cladocera then Copepoda. Amer (2007)  noticed that the 

variation in season and type of pollution affected the appearance of the 

zooplankton species Ibrahim et al. (2007) evaluates the effects of sewage 

pollution effluent on zooplankton and macrobenthos community structure at 

Rosetta Nile branch. 71 zooplankton and 18 macrobenthic species were 

identified; Rotifera dominated the other zooplankton groups, forming 89.1 % of 

the total zooplankton density; Copepoda and Cladocera came next. Mollusca 

dominated the macrobenthos groups, forming 41% of its total standing crop, 

followed by Annelida and Arthropoda. Hegab (2010) listed 70 zooplankton 

species, belonging to Rotifer, Protozoa, Cladocera and Copepoda, which 

contributing 83.6%, 12.9%, 2.3% and 0.8% of the total zooplankton density, 

respectively. He recorded the highest standing stock of zooplankton in April 

(1210111 org. m-3), while, the lowest yield was observed in August (114147 

org. m-3) at Rosetta Nile branch at El-Rahawy area. Ahmed (2012) mentioned 

that rotifera were contributed about 88.9, followed by protozoa (6.6%), 

cladocera (2.3%) and copepoda (2.1%),in the River Nile and its tributaries. 

Macrobenthos 

Benthic invertebrates, usually classified as macro- and meiobenthos, 

play an important role in cycling of material and energy flow. The main 

distinction between the two groups is size. Large oligochaetes, for examples, 

are macrobenthic, while small species are classified as meiobenthic. 

Meiobenthos is mainly composed of nematodes and other small worms, and 
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microcrustaceans such as ostracods and copepods. In many areas of the world, 

meiobenthos has been much less well studied than macrobenthos, and the Nile 

is no exception to this rule. Benthic macro-invertebrate communities of rivers 

change both spatially and temporally (Townsend and Hildrew, 1994), and 

largely in relation to environmental factors (Tate and Heiny, 1995). Abiotic 

factors that influence community composition and species traits vary from 

system to system and with the spatial scale of the study (Townsend et al. 

1997). Among ecological factors, sediment composition and grain size 

(Robbins et al. 1989), river trophy and depth (Rasmussen and Kalff, 1987), 

macrophyte (Cyr and Downing, 1988a,b; Downing, 1991; Lalonde and 

Downing, 1992), periphyton and other food resources (Lamberti et al. 1989), 

and predation by fish and other invertebrates (Power, 1990) were important 

factors explaining macroinvertebrate distribution and abundance.  

The fresh water benthos in Egypt received a little attention. Abel 

Aal (1979) recorded 10 species of Mollusca in Damietta Nile branch at El-

Mansoura district. Ishak et al. (1979) studied the distribution of benthic 

fauna in the Nile from Assiut to Rosetta and Damietta branches. They 

found that the main components of the benthic community were Mollusca 

and oligochaetes while insects were infrequently detected. Soliman (1994) 

mentioned that the Rosetta Nile Branch maintained a high standing crop of 

benthos which is attributed to the high fertility of its water. The 

community consisted of members of the phyla Annelida (10 species), 

Arthropoda (8 species) and Mollusca (7 species). Habashy (2000) 

recorded twenty four macrobenthic species belonging to Mollusca (16 

species), Insecta (16 species), Oligochaeta (3 species). Chironomous 

larvae (Insect), Bellyma unicolor (Gastropod) and Corbicula consebrina 

(Bivalvia), were the most dominant species. Summer was the most 


