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ABSTRACT 

The regional distribution and temporal changes in the species 
composition and abundance of macro benthic assemblages were 
studies in the northern coastal Mediterranean waters of Egypt. A 
total of 76 species of botrom invertebrate ammals and 19 species of 
macro benthic algae were found during October 1994 and April 1995. 
Dominant macro benthic species included polychaetes (Nereis. 
Glycera and Paraninoe), bivalves (Donax, Corbula and Macoma), 
and echinoderm (Ophiura). Bottomfauna andflora were, in general, 
more dense in Abu Qir, Borollus and Damiatta sectors. The densities 
of bottom fauna ranged between 13 and 167 ind./mJ at the western 
region and 115 to 260 ind./nl at the eastern region during the fall and 
spring respectively. The corresponding biomassfluctuatedfrom 3.2 
to 8.5 g/mJ at the western region andfrom 4.5 to 16.2g/m2 

Q[ the 
eastern one. The density was high in the neritic zones at depths of10 
to 100 meters and was low in the oceanic zones of more than 100 
meters depth. The western region is less productive in macro benthic 
communities than in the eastern one due to type ofsediments. lack of 
continental input and to the steep slope in continental shelf 

INTRODUCTION 

The Mediterranean Sea is a large closed basin in which land drainage 
increases productivity in the coastal regions, however most of it is oligotrophic 
During the last two decades; the Mediterranean coast of Egypt showed 
increased coastal development activiiies inc u ing large urbanizatio and 
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industrial development. So far the coastal water of the Mediterranean is the 
main recipient of the effluents of untreated domestic and industrial wastes as 
well as land drainage which may influence the ecosystem structure in the 
coastal waters. 

Mrnany authors reported marked biological changes in zooplankton (Dowidar 
and EI-Maghraby 1973 and Samaan 1977), bottom fauna (Samaan et aL 
1983), ph:1oplanh.'1on (EI-Maghraby and I-hlim 1965 and Samaan and Labib 
1983) as well as in physico-chemical parameters (Gergis 1973, Hilmy et al. 
1989 and Nessim 1994). where the fIshing grounds have been also affected. 

The problem of pollution along the coastal area reflected some considerable 
changes in the ma.,.-i.ne ecosystem structures due to the regular increase in 
urbanization and industrialization. Possible impact of pollutants is greater in the 
western part than in the eastern part due to dilution of pollutants. This is 
connected with the wave action, water circulation, type of sediment and the 
extent of the continental shelf. Also the sediment is mainly calcareous sand and 
cOinpletely without fixed algae at the studied area from Marrouh to El-Hamara. 

The present study presents an assessment of bottom dwelling invertebrate 
resources and macro benthic algae to link their association, abundance, diversity 
and productivity to the prevailing environmental conditions. This work may 
offer a possible geographical and biological mapping of large areas of the 
continental shelf. 

MATERIAL AND METHODS 

Bottom samples were collected from the coastal area from Matrouh at 
latitude 31 0 36' N and longitude 27° 00' E west of the Nile Delta; to 
Bardawcel at latitude 31 ° 40' N and longitude 33 ° 00' E in the east of Egypt 
(Figure 1). The study area covered most of the continental shelf to a depth 
ranged from 10 to 235 meters. A van Veen grab sampler equivalent to 0.13 m2 

was used to collect the samples from seven sectors' perpendiculars to the shore 
line during October 1994 and from six sectors during April 1995, each sector 
comprised 2-5 stations. The collected sample was washed through a plankton 
net of 2 mrn mesh sizes and preserved in 5-10 % formalin solution. 
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Fig. (1). North coastal waters of Egypt showing locations of benthic sampling 
over October 1994 (A) and April 1995 (B). 

The constituents of the samples were identified to the species or the genera 
levels. The numbers of living organisms were determined to estimate the 
density and regional distribution patterns of each group ofmacro benthos. The 
results were expressed as number of organisms per meter square. The 
corresponding biomass of the total macro benthos groups were expressed in 
grams per meter square. 
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1- Area of study 
The sediments in the western district (Matrouh, Kam.is and EI-Hamara which 

is characterized with a narrow continental shelf ) are composed mainly of 
calcareous sand and silty sand wit..'l pebbles. While the sediment of the eastern 
region which has a wide continental shelf and includes (Abu Qir, Borollus, 
Darniatta and Bardaweel) are composed of muddy sand due to the contribution 
of mud from the Nile River flood before the construction of the High Dam in 
1965. The study area comprised mainly the neritic zone of the continental shelf 
to depth of 100 meters. It can be subdivided into the following zones; A) inner-
sublittoral zones (inshore) to depth of IOta 20 meters, B) outer-sublittoral 
zones (inshore) to depth of 20 to 50 meters a..Tld C) offshore zones to depth of 50 
to 100 meters. Beyond this continental shelf comprised D) oceanic zones to 
depth of 100 to 200 meters. 

2- Chemical parameters 
Data analysis of nutrient salts at different stations of sea water samples near 

the bottom are presented in Table (1). It indicates that the ammonia value of sea 
water is less variable in most stations which ranged between 0.2 to 2.8 ｾｍＯｉ  

during October 1994 and April 1995. A wide difference \vas foun.d between the 
total nitrogen (TN) and total inorganic nitrogen (TIN) reveaiing that most of 
nitrogen is found in organic form. Total phosphorous (TP) has a narrow change 
that it ranged from a minimal 0.02 to a maximal 0.707 ｾ ｬ ｍ  /1 during October 
1994 and from a minimal value 0.05 to a maximal 2.14 JlM /1 during April 
1995. The level of silicate showed a relatively high values 4.295 ｾ ｍ  /1 at Abu 
Qir during October 1994 and 3.21 ｾｍ  / 1 at Damiatta during April 1995. 
Salinity of sea water has a narrow change that it ranged from 38.89 %0 and 
39.95 0/00 in most stations during the study periods. 

3- Data analysis 
Several approaches can be used to measure and compute the species diversity. 

The Shannon-Wiener index (H') is one of simplest methods as was reviewed by 
WASHrNGTON (1984). 5 

H' = - I Pi 10g2 Pi ,( log2 X"" loglO X Ilog lO 2 ) 
i=1 

'Where Pi = n / N is the proportion of the individuals of a species (ni) to the 
total number of individual (N) in the sam Ie. 
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This function had been used in different forms such as :  
s  

H'= - I Pi 10gIO Pi Kamal et al. (1992)  
i=!  

s  
H'= - ｾ  Pi 100 Pi Karim et al. (1993), 

- 0 

i=! Sinha and Das (1993) 
s 

H' = Cf [loglO N - (I Crf IN)] Sinha et al. (1995) 
i=l 

In the present work we usea Nv (equal to t.1.e totalnul11ber of individuals in 
a number of sarnJies) L....at ill represent a real proponion of a species in the 
different samples. 

where Pi = n INv s 

H' = ｾ  I Pi log} Pi EI-Komi (1997) 
i=! 

Regression analyses for each relationship was tested for significant difference 
between density and biomass of bottom fauna and the variations in t.he chemical 
parameters of seawater at the 95 %1 level of confidence in all comparisons. 

RESULTS 
A- Bottom Fauna 

A total of 76 species of living bottom invertebrates have been recorded in tile 
collected benthic samples during October 1994 and April 1995. Of these 24 
species were bivalves, 21 polychaetes,18 crustaceans, 4 echi.iloderms, 2 
bryozoans, 2 gastropods and one from each of hydroids, Placophora, 
Scaphopoda, Cephalochordata. 

1- Regional distribution of macro benthos during October 1994 
During October 1994 a total of 42 species was recorded in the different 

bottom samples. Tney included the following species as listed in Table (2) ; 
namely Bryozoa (one species), Polychaeta (9 species), Crustacea (Leptostraca 
one species, Decapoda 7 species, Amphipoda one species, Isopoda 3 species, 
and .Anisopoda one species, Mollusca (one species from Gastropoda and 14 
species from Bivalvia), Cephalochordata (one species) and three species from 
Echinodermata. Besides too many species were -r-epresented by empty shells 
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DISTRlBi./T/()l\ OF MACRO B£.\THOS /.\' A'OR7H OF EG1'PT 

Table (2) Distribution of Macro benthos assemblages in the north Coast of 
_.Eg'\'pt, (Mediterranean Sea) during October 1994,

ｾ･｣ｬｯｲｳ  Ma - 1\'la= Matrouh He -Ras Hekma ,-\r - Arab BaY 

a ｾ  abundant f ｾ  frquent r.::: rare 
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Table (2): (Conhnued) 
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from Gastropoda, Bivalve, Scaphopoda and Echinoidae and unidentified species 
from Nematodes, and Polychaeta (Table 3). 

1.1. Inner-sublittoral zones (10-20 m depth): 
The density of bottom fauna as shov,m in Table (2) was 140 ind.!m2 at 

Damiana while it was 84 ind./m2 at Borollus. The corresponding biomass was 
3.4 and 7.3 g/m2 respectively (Figure 2). They composed mainly of Polychaeta 
(Nereis diversieolor and Aphrodite aeuleata), Crustacea (Gammarus sp.) and 
Mollusca (Donax trueulus). The bottom sample at Abu Qir were not collected. 
At the west part of Matroub, Ras El Hekma and Arabs Bay the macro benthos 
assemblages were low in density that ranged from 7 to 21 ind.! m2

. 

1.2. Outer-sublittoral zones (20-50 m depth): 
At Borollus the density and biomass of macro benthos were high which 

sustained 252 ind.! m2 and 14 grn/ m2
. Polychaeta (Nereis diversieolor and 

Aphrodite aeuleata) and Mollusca (Donax trueulus) were the main 
constituellts. Other stations had low productivity 63 ind.!m2 at Bardaweel, 14 
ind.! m2 at Damiatta dnd 14 ind.lm2 a1 Ras El Hekma as shown in Figure 3. 

1.3. Offshore zones (50-100 m depth): 

Figures 2 and 3 show that the species with a great density and biomass were at 
Abu Qir (441 ind.!m='. 12 g/m\ Dan1iatta (245 ind.!m2

, 9.2 glm2
) and Borollus 

(175 ind./m2
• 2.1 glm\ At the western part the productivity of bottom laun:'. 

was low ranging between 14 to 28 ind.!m2 The maximum biomass was found 
at Arabs Bay station (8.4 glm\ Polychaeta, Crustacea and Mollusca were the 
main groups recorded among the species identified. Four species of Polychaeta 
were more frequent at Abu Qir namely Steraspis seutata, Nereis diversieolor, 
Protula tubuJaria and Hydroides sp. ( 35-175 ind./m2 

). 

At Damiana Polychaeta (Paraninoe sp. and Nereis diversieolor} and 
Bivalvia (Corbula gibba and Tellina tunis} were more common which yielded 
respectively 21, 63,21, and 77 ind./m2 (Table 2). While the Mollusc Modiolus 
adriatieus was encountered by 21 ind./m2 at Bardaweel. The density of bottom 
fauna in the western region is also low, which yielded 28 indo and 4.5 glm2 at 
Matroub and 14 indo and 7.3 glm2 at Ras El Hekma. 
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Table (3): List of macro benthos species recorded at the different stations as empty shells. 

Mollusc:a: FUSlnus rOsfrarllS (01i\1. '79:.1 Lucrnoma borealIs (Lmnaeus. ] 758) I 
Scaphopod:1: Fasc10iana sp. 7eiilna mCamtl/(l LlIUlaeus. 17S8 

Den/alwm denraJe Lmnaeus 1758 Lirronna nencoldes (Lmnaeus. ] 7:'8:1 Anl.ldllra cOrVulolde's (\1onlerosalo. 1878) 

Gastropoda, Fusift?-ms sp. ｇｾｷＺｹｭ･ｮｳ  ｧｾ｜ＧＰＧｮＱ･ｮｳ  (Lmnaeus. 1758:. 

iporrhars pespeilcam Lmnaeus 17.:'& Philberatia purpurea i\Ionteros.aw.1878 ICh'cvmens bJnarculata {Poll. Ｑ Ｗ Ｙ ｾ Ｂ ｪ  

ｅｭｾｬｲｧＱｮｬｬｬ｡  mllllIS/natQ Lunaria catena (Da COSla. I m. ｏ ｾ ｲ ｲ ｾ ｡  eduhs LUlI1aeus. ｾ  758 . 

Emarg7nll/a rencllil1w ｓ ｯ ｷ ･ ｲ ｢ ｾ  182:' Llinana pulchella ('RIsso. I 826"\ ｾ｜ｦ｡｣ｯｭｵ  cumana (cia Costa. 1829) 

DlOd0r'1 ?;bbenl!,) Lamarck. 1011 Nalicatius stercus·muscarum (Gmelin 1791) Iplnctara radiara il.each. 18].)) 

BllccwulunJ corneum ;Lannaeus. \7:-8.1 NaUcatius vitlatus (Gmelun, 1791) Chlaml's van" iLUUlaeus. 17'8) 

PISantti stnaw Crrnelm. 179\ Nelita sp. fiequlpeclen opercuh"ns (LinJ1.aeus. 1758) 

Bolums bnlndans (L mnaeus. J7:'8) Neverita JOS€plllnia Risso, 1826 Flexopecren glaher (Lmn"eus. Ｑ Ｗ ｾ Ｘ Ｉ  

HardJanl.J crilncllIOIdes \"oles, 1%-1 ,-lconCJea vlrglJlC(/ :-Iuller. j TIc PeclenjiJcoboeus (Lmnaeu5. 17.:'8) 

PJryl/onollls lntncu!us (Lmnaeus. 17:'8) Tnphora pen-ersa Lmnaeus 1758 Ltnwna turberculal(J (011\'1. 179'".:.) 

Col/lmbelJll nJS(JCil: ':maeus. 175S Turbonilla lacrea Soiec;lfws slng'liaws (Lmnaeus. 1758) 

(('pltlus llnganll.) t.Lmnaeus. 1758) Tncoila tenU/s Solen margznarus (Pennant. 1777) 

C,l/ilOsroma concll(um (Lmnae:us. 17,)8) 4eteon romahlzs (Lmnaeus. 1:071 Ensis ensis (Linnaeus. 1758) 

Colho.}1onh7 .,?r..JnultllllnJ I:Bam. 1778,J Bullana stnalQ Brugulere. 179: Cuspldarw cusp/daw (OiJ\l. 1792} 

C,l11lOsloma =-r::yplll11um ILmnael15. 1758) Gibbemhl milwnu Scroblculana plana iDa COSUL 1778:· 

Grbbula magus (Lumaeus, 17:,Si Philippi mediterranean Monlerosalo, 1878 ｾ  stanerl/sea Polio 179.' 

Glbbiliu adansol (Pa\Tadeall.. I ｓｾＶＮＱ  Homaloporoma sangl)lneun1 (LlJ1I1aeU5. 175S"j "'enus W!n-lJcosa CLtnnaeus. 175S.l 

Srombrforms subulata I'Dono\"an"l Cnlbracuium medTlerraneaf' ｜ ﾷ ｩ Ｉ ﾷ ｲ ｩ Ｏ ｉ ｬ ｾ  gallopro\7nClr.J/'s Lamarck. IS 19 

r "emu!!Us tnqurter BI\'One RISSO caslata Chumel/a gallina (Lmnaeus 1758,1 

\Iargmella sp. ConliS nsedllerraneus Brugulcre. 179: ire;] noae LlImaeus. i 7SS 

EreIfovoluw Conus venfncO.5Ils Gmehn.. 1791 Baman" barbala (Lwnaeus. 1758) 

Htma /ncrLlSSLlltJ (Strom. 176S.l Bivalvia: 4nadara dill/VIr (Lamarck. 18CJS) 

HlnJu "macu (Chemrutl. Ｑ Ｗ Ｙ ｾ Ｚ Ｇ  -'ocanthocardla SP"'OSiJ (Solander. 1786) IMonodacna c%raw iElchwaJd. JＸｾＹｽ  

HmlO rencuw d_umaeus. i 758.1 Acanthocard,,' ruherclliaru ILmnaeus. 1758. Spjcula subruncata (Da Costa, 1778) 

eye/ope nento (Lumaeus. 1758) IAcanthocardlo llculeata ILUlJ1,aeus. 175S) Crrcomphallus cU.nnus (Lmnaeus. 1758) 

\asSO!1t:s cormC1J/us (011\'1. 1792) 4canthocardia echmala (Lmnaeus. 17 "8) Echinodennatn: 

\"".ssanus sp. ACLlnthacardia pauCJcostata Ｈ ｓ ｯ ｷ ･ ｲ ｢ ｾ ﾷ Ｎ  1839) EchJnocardJllnJ cordatumfPenn2J1L 1777) 

\lrrra cormclJlo (Lmnaeus. 1758 'J Lal?VJcardium crassuns (Gmdm. 1791,! Sphaerechmus sp. 

Puna ebenlls (LamarcL 1SI I Ｎｾ  Cardiomya castel/ala Ｈ ｄ ･ ｳ ｨ ｡ ｾ ﾷ ･ ｳ Ｎ  1832) ｂ ｾ Ｇ ｯ ｺ ｯ ｡ Ｚ  

Tumtella communis R.Jsso. ] ｓｾＶ  Cardu£s squanllgera Relepora sp. 

Blltlllni retlcuiatuni Da Costa 1778 Cardites annquates (Lmnaeus. 17SS.' ｾｶｮｯＺＺｯｬｊｮｉ  sp. 

Cerirhlllnl ntlgawnJ (Bruguxere. 1792) Cardwwlrape:?ia BruguIere. ＱＷＹｾ  Homera sp. 
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Fig. (2). Regional distribution of macro benthos biomass at the different 
sectors during October 1994. 

1.4. Oceanic zones (100-200 m depth): 
The general picmre of the density of bottom fauna is poor a( these great 

depth stations. The density of fauna ranged from 14 to 98 ind.lm2 (Figure 3). 
The biomass of benthos was quite high at Abu Qir yielding 8.3 g1rr..2 (Fig-are 2) 
in which embraced of Mollusca Azorinus chamasolen 7 ind.), Nuculanl! pella 
(7 ind.), and Cerastoderma glaucum (7 ind.), Polychaet Nereis t{iversicolor 
(14 ind.) and Nematodes (14 ind.). 
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Fig. (3)'  Regirmal distribution of macro benthos density at the 
dnferent sectors during October 1994. 

2 - Regional distribution of macro benthos during April 1995 

During April  1995 a  total  of 46  species was identified from the bonom 
samples at  the different stations. These species as listed in Table (4) included 
the  following  living  groups; Hydroid  (one  species), Bryozoa (one species), 
Polychaeta  (14  species), Crustacea six  orders  Decapoda (4  species), 
Amphipoda (3  species), Anisopoda (2  species), and each of  Ostracoda and 
Pantopoda included one species, Mollusca (one species from each Placophora, 
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Scaphopoda, and Gastropoda and  13  species from Bivalvia) and two species 
from  Echinodermata. Besides too  many species were represented by empty 
shells from  Gastropoda, Bivalve, Scaphopoda and Echinoidae and unidentified 
species from Nematodes, Oligochaeta and Polychaeta (Table 3). 

2.1. Inner-sublittoral zones (10-20 m depth): 
Table (4)  reveals the regional differences in the densities of macro benthos 

species. At  Damiana the  density of  macro benthic communities attained 217 
ind.lm::!  and weighted 16 gm while it  was 203 ind.lm2 and 7.6 gm at Alexandria 
sector (Figures 4  and 5).  Nevertheless, at the western region at Matrouh and 
Kanais the  bottom dwelling  is  less productive (7 and 28 ind.lml

) whereas at 
2EIHamara reached 119 ind./ m2 and a biomass 35 gmJ m . 

2.2. Outer-sublittoral zones (20-50 m depth): 
The  density  and  biomass of  benthos  increased greatly at  EIHamara 

attained  896  ind./m2  and  14  glm2 that  composed mainly  from four groups 
namely Nematodes (357 ind.). Oligocheata (112 ind.). Polychaeta (287 ind.) and 
Crustacea (140 ind.) as listed in Table (4).  At Bardaweel station, a high density 
and  a  high  biomass of  benthos  yielded  602  indo  and  18  glm:!, which 
composed  m:1inly  of  the  Mollusk  Corbula gibba (462 ind.), Polychaeta 
Nereis diversicolor (42  ind.),  Turbellaria  Stylochus pilidium (28  ind.), 
Crustacea ｏ ｬ ｾ ･ ｲ   Anisopoda Apseudes latreillei (21  ind.), and Echinodermata 
Ophiura texturata (49 ind.). They were 203 indo and 7.2 glm2 at Alexandria, 63 
indo and 13 glm2 at Damiatta and 56 indo and 0.8 glm2 at Kanais. 

2.3. Offshore zones (50-100111 depth).' 
The  species composition and density of bottom fauna differed entirely at the 

different  stations as shown in Table (4).  At Alexandria station it shows highest 
numbers of Nematodes (238  ind./m2

), Polychaetea (266  ind./m2
) Crustacea 

(182  ind.lm\ Mollusca  (63 ind./m2
)  and Echinodermata (7 ind.lnl) as shown 

in  Figure 4.  Their  total  biomass yielded 42  g/m2 (Figure 5). The density of 
macro benthos group at Damiatta was 392 ind.lm2  and the biomass weighed 7.3 
g  (from  depth  98 my. The number of different groups was 119,84,42 and 147 
ind.lm2  for  Nematodes, Polychaeta, Crustacea, and Mollusca respectively. On 
the other hand, at  the  same sector it was found that the species diversity and 
density decreased greatly in a sample collected from a depth of 65 meters. Its 
density was only 49 ind.lm2 and weighted 4.6 g. It embraced from Polychaeta 
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Table (4): Distribution of macro benthos assemblages in north 
Cnast of Egypt. (Mideterranean Sea), during Aprill 1995. 

ｗ･ｳｴｾｬ  n Sectors IMa Ka I Ha 
1 2 1 2 3  1 2 3 4

f-
Depth 1m) 10 50 12 20 65 12 32 50 100 

Algae: I I 
Gaulerpa prol.Iera (Forsskal) Lamouroux, 1809 r 

Haltmea".l ｃｬｬｮｾｬ   (Ellis e[ Solander"J Lamourou,,-- 1816 r r 
Udotea pelio/ata (Turra) Boergesen, 1925 r Ie ! 
Pemcillus sp c f 
Dlctyota dichotorr", (Hudson) Lamouroux, 1809 

, 
r f I 

Gladostephus ;Jirsutus (Linnaeus) Boud et Perret, 1977 f 

Padina oavon/ca (Lrnnaeus) Thivy, 1960 r 
Halymema dicnotoma J. Agardh, 1868 T  f 

Jania rubens (Lrnnaeus) Lamouroux, 1809 I r f r 
ｾ  

Cerammm cilia/um (Ellis) Ducluzeau. 1809 !  c r 
Uthothamnion sp I c 

Hydroids: Ooelia geniculara Linne' t 
I 

I 
Bryozoa :Schlloporella errata (Waters) 35 
Nematode: unidentified 35 21 21 35 357 
Oligocheata: uniderlified 28 ' 112 21 

Polychaeta: 
ｾ Ｏ ｓ  diversicolor Muller (Saini-Joseph, 1898) 35 I 

Clrratulus clrralus (Muller) Cunnngham et Ramage, 1888 21 
-' 

7Clymene (Euclvmene) lumbricoides Quatrefages, 1865 

SerpuJa sp 63 7 
I -

Eulalia viridIS (Muller) Malmgren. 1865 I 35\ 

Glycera rouxil Audouin et Edwards (Qualrefages, 1865) 21 63 7 
Pnonospio malmgrem Ciaparede 1868 14 

Hyalmoecla sp 7 

Paranmoe sp. 14 14 I 35 

Unkown polyehdetes 351 119 7 

Crustacea: Decapoda 
Processa edulis (Risso, 1816) 7 35 

Amphipoda: G'1mmarus sp. 7 7 

EJasmopus sp 7 42 
PhthiSIca marilla Slab I 

Anisopoda: 

Tanais cavollmi Milne Edwards, 1840 91 

Ostracoda: I 
Cypndma medirerranea da'Costa, 1871 7 

Mollusca: Placophora 

Middendorfa caprearum (Scacchi) 7' 
Gastropoda: 

Bolinus brandaris (Linnaeus, 1758) 14 I 
Bivalvia: 

Corbula gibba (OIiVI, 1792) 14 
Nucula nucleus (Linnaeus, 1758) 35 I 
RUditapes deCussatus (Lrnnaeus, 1758) 7 
Preria hirundo (Lrnnaeus, 1758) 14 

Echinodermata: 

Ophlura rexturara Lamarck, 1816 14 14 7 
Echinocardium cordatum (pennant, 1777) 7 I 

Density No,org/m2 7 161 28 56 56 119 8961 119 63 
Biomass 9 1m2 3.5 7 0.7 0.8 1 35 14 7 73 

Sectors Ma =Marsa Matrouh Ka '" Kana" Ha - Hamara 
a =a und; c =commo r=freguent r =rare 
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Table (4): (Continued) 

ｊ ｅ Ｚ ］ Ｚ Ｇ ｡ Ｚ Ｚ ｳ ｴ Ｚ Ｚ ･ Ｇ Ｚ ｲ ｮ ｾ ｓ ｾ ･ Ｂ Ｚ ･ ｴ Ｚ Ｇ Ｚ ｯ Ｚ Ｍ Ｚ ｲ Ｂ Ｚ ｳ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ ｲ Ｎ ａ Ｚ Ｍ ［ ｉ Ｍ Ｂ Ｌ Ｌ Ｍ Ｍ Ｌ Ｎ Ｎ Ｎ Ｍ Ｌ Ｎ Ｎ Ｎ Ｍ Ｍ ｲ Ｎ Ｚ ｄ Ｚ Ｍ Ｚ Ｚ ｡ Ｍ Ｂ Ｇ Ｂ Ｍ Ｍ ｲ Ｍ Ｎ Ｎ Ｎ Ｌ Ｌ Ｍ Ｍ Ｇ ｲ Ｎ ｂ Ｚ Ｇ ｡ Ｍ Ｍ ｲ Ｍ ....--- ,..--

21  31 4  1 2  3  41  1  2  3  4 
Depth (m)  121  20,  501  108  111  20  96  135  10  20  50  100  

Algae:   I 
Dicryota dichoroma (Hudson) Lamouroux  If 
fusus vlrsoides (Forti) J. Agargh, 1868  
Uthothamnion 5p  

Peyssonelia sp.  
Hydroids: Obelia geniculara L,nne'  56  
Nematode: unidenlined   238  259  
Oligocheata: unidentified   7049  35  49  119 
ｐ ｯ ｬ ｹ ｣ ｨ ｡ ･ ｴ ｾ ﾷ  

Nereis divers,c%r O.F MulJer (SainIJoseph, 18S8)  28  14  70  28  56  21  421  28 
Eteone (Mystal slpnonodonta I 14  

Ie Chiaje) Clapareoe 1868  I  
Aphrodite acuieara (Linne') Claparede, 1868  I  7  

Eulalia viridis (Mulier)  Malmgren, 1865  I  35 

Glycera rouxii Acoou;n e!  Eowards (Quatrerages, 1865) =f=+.,3:'5+_+_,__+_2::.8+::::+__f_+_+_1  
Paraninoe sp  56   21  14  21  

Polydora ciliata (Johnston) Mesnil, 1896   !  28  I 
SabeIJana spmUiDSa Leuckan (Malmagren, 1867)  
Clymene (Euc/ymenei IUnJDnco/des Quatrefases, 1865  I  
SerpuJa sp  l + Ｌ Ｍ Ｍ ｟ Ｑ Ｔ Ｋ ｟ Ｍ Ｋ Ｍ ｟ ｾ __+:::+_+_+_+__ LJ  
Pro/ula tubularia Ｈ ｍ ｯ ｮ ｲ ｡ ｧ ｾ Ｉ   (SaintJoseph, 1894)  I 21  I I  
Unkovm polyohaetes  35  42  119  35  7  21  

I:T""ur:be""llar'ta:" .-----------+-=+,'=1''=1=t+jt+tf"'::':+i 
Ｎ ｾ Ｍ Ｍ Ｍ Ｌ Ｍ Ｍ Ｍ Ｍ Ｌ Ｍ ｟ ｟ Ｚ Ｍ Ｚ Ｚ Ｍ Ｚ Ｍ ｟ ｟ ｟ Ｌ ｟ ｟ ｟ ｟ Ｌ ｟ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｍ Ｋ ｟ Ｍ Ｍ ｪ Ｍ Ｍ ｪ ｟ ｟ Ｍ Ｋ Ｍ Ｋ Ｍ Ｋ Ｍ Ｋ ｟ Ｍ Ｋ ｟ Ｍ Ｋ ｟ ｟ Ｑ Ｍ ］ ｟ Ｋ Ｍ ｟ ｟ ｟ Ｋ Ｍ ｟ Ｑ  

Stylochus pilidlUm Lang  .  +_I_+_+,__+,if++ft...;2::.8+_+_j  
Crustacea: Decapoda  -+  
Portunis pusillus Leach  Ｑ Ｘ Ｑ ｾ Ｋ Ｍ 1+f:7;1+iI++ft++_I  
Anapagrus sp  Ｍ ］ Ｍ Ｍ ］ Ｍ ］ ］ Ｍ Ｍ ｟ ｾ ｾ ｾ ｾ ｟ Ｍ ｟ Ｍ ,++1 +1Ｍ Ｍ Ｍ Ｌ ｾ Ｍ Ｍ Ｋ Ｍ ］ Ｗ Ｋ Ｍ Ｍ Ｋ Ｍ Ｍ ｴ Ｍ Ｍ Ｋ Ｍ Ｍ Ｋ Ｍ ｟ ｟ Ｋ Ｍ Ｍ

Amph/poda: Gammaru" sp.  21  56  
Elasmopus sp  ·'""1"111.,.,9:;':1:+++++1++++1  
PhtiJislca ma,ma Slat  +- I ,4f- f- :111++++++1

Anlsopoda:  
ApseudeS latreillei (Milne  Eawards, 1883j   7  42  21 

7Leptochella sfJvignyi W'oyer)  7  
Ostracoda:  

Cypridina mecilterranea da Costa. 1871   7· 
Pantopoda: Nymphon sp.  
Mollusca: Placophora  

MICJdendorfa caprearum (Scacchi)   7  

Scaphopoda:  
Denea/lUm rubescens Deshayes   14  
Bivalvia:   ..+ 

Corou[a gibba (Olivi,  1792)  42  1456  462  49  
Glycymeris glycymeris (l!nnaeus, 1758)  

I 
7  

NUCl1la nucleus (Ltnnaeus 1758)  I   35 

fN=u:,c:,:u...;la.;..n_d:c"pe.;..I...;/a....:..;(L::tn_n:'a:e:'u..;,s,;;.::17:":'5:..:8:..ci  ｉｾ   +ff._6::++++++++_1 
Tellina alblcans Gmeiln  1791  I  1..  

Tel/ma planata Ltnnaeus, 1758   14  7  
Macoma cumana (da Costa 1829)   133 

I  Callista chione (Linnaeus, 1758) 
35 

7 

Dosmra Jupmus (Linnaeus, 1758)  
Venerupis aurea (Gmelin. 1791)  !   7  

Solen margmatus (Pennant. 1777)   14  
Echinodermata:  :   I 

OphlUra texlurara Lamarck. 1816  7  ,4  I I  49  
EchinocardlUm cordarum (Pennant, ｾ Ｗ ｩ  7)   I  7 7 

DenSity No.orglm2  203 203  7561  469  217  63  .1481  4f!!  0  602'  161,  0 

ｲＮ［ｂ［［ＬＬ［ｩｯＬ［ＮＬｭｾ｡Ｌ［ＮＬｳｳｾｧ｟ｬｭＬ［Ｌ［Ｒｾ   ＮＮＮｊＮｾＷＮ［ＮＧｩｾＱｾＷＬ［Ｌ［ＮＲｾＮＬＮＮＮＴｾＲＮＺＭ｟ＱＮＮ［ＵＮＱＭ｟ＱＶＮｊＭ｟ＱＳＮＮｌＺＺｾＱＺｗｲＬ _noｲＭＢＷＱｾＸ  r:a"'"5:::+:0,,1 
SectOi"  AI   Alexandria  Da  ｄ｡ｭｬ｡ｬＱ｡ﾷＭｾ｡ＺＺＭｦ｡Ｍ］Ｍ］Ｘｾ｡Ｍｲ､ｾ｡Ｍｶ  ...'f.le..,lJ 

a = AbLndant  c  = common  r=[r<Jquenl r  rare 
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(42  ind./m2
)  and Echinodermata (7 ind./m2

). The density of benthos at the other 
stations encountered 161 indo and 8.5 glm2 at Bardaweel. 119 indo and 7 glm2 at 
E1Hamara. 56 indo and one ｧ Ｏ ｭ ｾ   at Kanais and 161 indo and 7 glm2 at Matrouh. 

2.4. Oceanic zones (100-200 m depth): 
At  the  oceanic  zone  through  the  different  sectors the  density  and 

composition of bonom dwelling invertebrates decreased greatly due to the depth 
and  distance from the shore. The maximum density and biomass were 469 indo 
and  15  giro: at Alexandria. It embraced ofNematodes (259 ind.). Oligochaeta 
(70  ind.).  Polychaeta (49 ind.). Mollusca (Nuculana pella 63 ind.. and Tellina 
albicans 14 ind.) and Echinoderm Oplziura texturata (14 ind.). At  Bardaweel 
station the sample did  not  contain any  living  organisms but at Malrouh and 
Kanais sectors it  fails collect to bonom samples. 

3 Data analysis 
a Regression analysis 

S1.atistical  analysis of correlation regression has been performed on  the 
density and biomass of benthos to  the different  chemical parameters of sea 
water. The  coefficient of correlation (R) and coefficients of determination  (R2) 

are listed  in  Table (5).  The  coefficient  of correlation (R) ben.veen density of 
macro benthos and  ｾ Ｍ ｪ ｜ ［   was 0.378, Si04Si  being 0.35 and it was much 
significant to  the  biomass reached 0.653  during October 1995, On the other 
hand. the  coefficient of  correlation (R) of biomass to ｾｾＭｎ   v.as 0.483 and it 
was 0.483  for  dissolved inorganic nitrogen. In  general the other nutrient salt 
variables seem to  be  insignificant to the density of bonom fauna and that may 
be  related to  their  low  level  content in sea water. However. the ｎ ｾ Ｍ Ｎ   and 
Si04Si  are seem to  be  responsible chemical factors affecting on the density 
and biomass of  macro benthos in coastal waters rather than particulate orga.'lic 
matter and total phosphorus. 

b Diversit)· of bottom fauna: 
Shannon's index values (H')  for  the  species diversity of macro benthos 

showed an  irregular panern at  the different  stations (Figures 6 and 7). It was 
high  2.5  bits  !  individual at station 3 (Damiatta and Bardaweel sectors) during 
October 1994. Where it  reached more than 2.5 bitslindividual at most stations 
and a maximal 3.5 bits I individual at Alexandria (station 3). If 1 is replaced by 
Nv  which  is  the mean the total number of individuals in the different samples; 
then the  index  values will  be widely comparable with  the  correlation values 
between stations. 
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Fig. (4):. Regional distribution of macro benthos density at the different 
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Table (5):  Regression analysis of macro benthos density and biomass in 
relation to  the  nutrient salt levels  in  the  coastal waters off 
Alexandria during October 1994 and April  1995. 

OCI.  1994  Apr. 1995 

Chemical  Densil!  Biomass  ｄ ･ ｮ ｳ ｩ ｾ   Biomass 
parameter Sign. f R'  R  ISign.r  R'  R  Sign. f R'  R  Sign. r  R'  R 

ｎｾﾷ   t\ 0.057  0.143  0.378  011:;  0.101  0.318  0.346  0.047  0.216  olSi  0.106  0.325 
NO,!'  0484  0.021  0.144  0.828  0.002  0.045  0.829  0.003  0.05CJ  0221  0.078  0.279 
NO,N  0.949  0.0002  0.013  0.195  0.069  0.262  0469  0028  0.167  IO.27l 0.063  0.251 
TIN  0.262  0052  0228  0.031  0.179  0423  0.628  0.013  0.112  0408  0.036  0190 
11\  0,521  0017  o132  0.300  0.045  0.211  0.694  0.008  0.091  0478 i 0027  I 0164 
PO,P  0.782  0003  0.057  0.8\3  0.002  0.049  0.234  0.074  0.271  0297  0.057  0239 
TP  0818  0.002  004"'  0794  0003  0.054  0.773  0004  Ci.067  0.173  0095  0.309 
ｾ ｩ ｏ Ｌ    Sl 0080  o122  0.350  0448  0.024  a15b  0.977  .00005  0.007  0668  OUI0 0.099 
ｂ ｬ ｯ ｭ ｡ ｳ ｾ   0.0003  Ｐ Ｔ Ｒ ｾ   0.653  I 0.004  0.365  0604 
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Fig. (6):  ShannonWeaver index values (H') and the modified index values 
(H'v) for  the species diversity of benthos at the different stations 
during October 1995. 
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Fig. (7):  ShannonWeaver index values (H') and the modified index values 
(H', ')  for the species diversity of benthos at the di [ferent stations 
during April  1995. 

In  this case E'\, will  be less than one indicating that at Hamara (at station 2) 
and  Alexandria (at station 3) were maximum reaching 0.91,0 . As reveals from 
Table  (6): Alexa..,dria sector (AI) and  Damiatta Sector  (D3) had maximum 
density  and  number of  species that agree with  the present modification of 
Shannon  Vv eaver function,  Also,  Table (6) ｩｮ､ｩ｣ｵｾ･ｳ   that  stations H2 (El-
Hamara sector), A3 (Abu Qir sector) and D3 (Damiatta seclor) had the largest 
number of inuividuals and number of species and a considerable difference was 
found ｾ Ｑ Ｑ   the: ind..:x values in Shannon - Weaver function H' (Figure 7), 
Therefore. the func:ion of species diversity (H'v) is more reliable if the 
propon;:m of mdj"iduals of a species (ni) is used to the total number of 
inriivldllals in fill samples at the different stations. 

B- Bottom Flora 
1. Distribution of bottom flora during October 1994: 

ine of a total 19 vegetation species recorded in the bulk of borrom samples 
were collected from the different stations during October 1994 (Table 2). These 
are as follows: three species from green algae (Halimeda luna, Codium bursa, 
and Penicillus capitatus), one brown alga (Sargassum JlOrnschuchii), four red 
algae (Gelidium crino/e, Lithophyllum incrastans, Phymatolithin calcareum, 
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Table (6): Regional variations of benthic density, biomass and number of 
species during October, 1994 and April,  1995. 

o  bcto  er, 1994, A  'I  199-,prI , ｾ  

Stations Depth Denslt) Biomass No. Stations Depth Density BIOmass No. 
(ml No. gfm' species (m) No. ｧＯｭｾ   species 

ind./m: rnd.lm" 
Ma 1 13 14 6.9 ｾ   )\la 1 10 7 3.5 1 
2 
3 
4 
He 
2 
3 
4 

I 

24 
50 
120 
20 
57 
220 
110 

0 
28 
14 
21 
14 
14 
7 

0 
4.5 
0.8 
0.9 
7.3 
5.2 
04 

0 
4 

2 
I 
2 
2 
I 

I " IKa 
I 2 

-
Ha 
2 

-

1 

I 

50 
12 
20 
65 
12 
'').0_ 

50 

161 
28 
56 
56 
119 
896 
119 

7 
07 
0.8 
I 
35 
14 
7 

6 
2 
4 
3 
6 
10 
7 

I 
I 
I 

I 
I 

Arl 
2 

12 
22 

7 
7 

0.5 
0.9 

I 
J 

4 

AJ J 

100 
11 

63 
203 

7.3 
7.6 

5 
6 

I 

I 
3 58 21 84 3 ｾ   20 203 ｾ   ,

1.- 6 
4 
Ab 
:: 

I 
125 
53 
110 

0 
44l 
49 

0 
12 
8.3 

0 
6 
5 IL 50 

108 
Ii 

75 
469 
217 

42 
15 
16 

21 
7 
7 I 

I 

Bo 1 12 84 7.4 4 I 2 20 63 13 4 
2 
3 
4 

20 
50 
100 

252 
7 
98 

14 
0.5 
0.6 

3 
I 

2 

I ' 
I ｾ  

I ｾ｡   I 

96 
135 
10 

448 
49 
0 

13 
7.3 
0 

10 
3 
0 

I 
I 

Da I 12 140 3.4 3 2 20 603 18 5 
ｾ   24 14 25 ｾ   3 50 161 85 5 
3 50 245 9.2 7 4 100 0 0 0 
4 100 28 I·'_.L 3 
Ba I 12 0 0 0 
2 22 63 0.4 -
3

I 4 
82 
100 

175 
14 

2.1 
0.3 

9 
I 

Ma =Marsa Manul·,. He = Ras Hekma. Ar = Arab Bay. Ma = Marsa Manuh. Ka =I\:anal . Ha = Hamra. 
AI Ab = Abu Qlr. Bo = Borollus. Da = Damlarra Ba = Bardaweel = Alexandna. Da = Damiana Ba = ｂ｡ｲ､｜｜ｾ｟Ｌ  

and Neurocaulon renforme) and one sea grass (Posidonia marina). As shown 
in Table (2) these species were recorded only at western pan where Posidonia 
marina was poor at depth 120 m depth at Matrouh. At Ras El Hekma of depth 
57 m Penicillus, Gelidium, Lithophyllum and Neucaulon were also poor. 
Green algae Codium was more frequent at depth 110m (Ras El Hekma) and 
each of the Sargassum and Neuroaulon were rare at the same depth. At Arabs 
Bay Halimeda was rare at the depth 58 m while Phymatolithon predominated 
at depth 125 meters. 

2. Distribution of bottom flora during April 1995: 
During April 1995 a tota of 13 species were recorded from the macro 

benthic algae. They .nel d d e green orm (Cuulerpa prolijera, Ha imeda 
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tuna, Udotea pelio/ata and Penicillus capitatus), the  brown form (Dictyota 
dichotoma, CLadostephus /ursutus, Padina pavonica, and Fusus spira/is) and 
the  red  fonn  (Halymenia dichotoma, Jania rubns, Ceracium rubrum, 
Lithothamllion sp. and Peyssonelia sp.). 

At  EIHarnara the  species diversity and density of algal cover were high in' 
comparison to  the  other sectors and to  those recorded during October 1994. 
Seven species were at  the  depth of  12  and  50 m and three species at 100 m 
depths as shown in Table 4. The most common species was Udotea at depth 50 
m,  Ceramium at  depth 12  m  and  Lithothamnion at depth }00 m. The latter 
species predominated at  Alexandria  (50  m  depths). On  the  other hand. 
Penicillus. ｈ ｡ ｾ ｶ ｭ ･ ｮ ｩ ｡   and Ceracium were more frequent at EI Hamara sector 
of the depth 50 meters. 

DISCUSSION 

The  study  area  is  subjected to  a  considerable amount of  freshwater 
discharged from  +wo  main Nile  Branches (Rossetta and  Danliatta) and four 
main  fakes (  Mariut,  Borollus,  Manzala and Bardaweel). Besides to several 
drains and waste products discharged directly  to  sea water and located four 
harbors (Alexandria. Abu  Qir. Damiana and Port Said). Therefore, the density 
and species composition of a marine ecosystem greatly varied along the coastal 
reglOn. 

Sarnaan (1977) reponed that the mean annual values of the standing stock of 
phyl0p1anl1:on and zooplankton were high  at  ElMax  sectioll  that sustained 
38527  cellli  and  3451  org/m3  respectively. He  fOll.T1d  that  the  density of 
phytoplankton and zooplankton at the western sections was poor. The density of 
phywplanbon ranged among 2126 and  1935  ceil/l  through ElAJamain a?1a 
Marsa Matroub and  it attained 11467. 10958 and 19474 cellll  at Rossetta, Abu 
Qir  and  ElHarnmarn respectively. The  lower  values of zooplankton were 

3observed at western sections Al.Alamain (1988 org! m  )  and at ElDabaa (1250 
orglm3

)  with  a  maximal value 4944 org! m3 at Abu Qir section. The density of 
zooplanl.1:on was maximum during  summer at  the Rossetta and Abu Qir and 
during  autumn at the other sections. Onthe other hand, phytoplank.1:on appeared 
in  great density during autunm at EIHanlmam and Abu Qir sections and during 
the  summer at the rest sections. According to EIKorni 1992 the inshore neritic 
waters of Abu Qir and Rossetta at less than 50 m depths during December 1988, 
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were more productive areas yielding an average of 1980 org/m3
, 113 mglm3 and 

2943 org/m3,  282  mg/rn3 respectively. Overall the zooplankton crop decreased 
at offshore 50200 m and lowest at the oceanic zones (more than 200 m). 

Our observation's shows the pattern of macro benthos distribution was the 
same as in plankton. Their density is  great in neritic zones (depth up to 100 m) 
and less in  oceanic zones (depth of  more than 100 m) and the eastern part is 
more productive  in macro benthic communities rather than in the western part. 
The western region has a high carbonate content and high slope in continental 
shelf.  \Vhile  the eastern region comprises a high  content of mud and inland 
drainage that directly  reflected  on the productivity and benthic standing crops 
through the study area. 

According to  Samaan et af. (1983) estimated the density and biomass of 
bottom benthos at the area extended from Matrouh to Rossetta during 1977 was 
less than one  organism or  one gram meter square. At Israel Coast the biomass 
of benthos reached 8.16  ｧｬｭｾ   (Gilat  1964) while  it attained 200 glm2 in the 
Baltic  Sea (Anderson et aL 1976) and  it  ranged between 73 and 370 ｧｬｭｾ   in 
AcL.';ztic  Sea  (Fedra 1976). The prescnt work  shows that the average densities 
of  bottom fauna ranged among 12.7 and 167 ind.lm2 at the west pan and 115 to 
260  ind.lm2  at  the  east part du.';ng the fall  (October 1994) and spring (April 
1995) respectively. The corresponding biomass fluctuated from  ＳＮｾ   to 8.5 glm2 

at the west part and from 4.5 to 16.2 at the east part. 

The  soft  bottom  sandy  mud  is  favorable for  occurrence of epifau;ta, 
meiofauna and infauna forms.  Borg and Schemberi (1994) emphasized that the 
biotype  is  the main factor detennines the  fauna constituent and density of 
different benthic communities and the ｲ･ｳｰＨＩｲｵＺｾｳ   of biotic and abiotic factors are 
secondary effecting. Sarda (1990) found that polychaetes zonation associated to 
the substrate by algae rather than of the direct influence of physical factors. 

The effect of the environmental factors on the distribution of three edible 
bivalves' species on  the coast of New Caledonia was  studied by Baron and 
Clavier (1992). These show that the composition of the  substrate is greatly 
associated with their density and biomass values. They mentioned that the 
temporal variation in the environmental limits  has a marked in the intertidal 
zone. 
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Barnes (1982) concluded that the  stability  of  the  marine environment is 
greatly due to  wave action, tides and vertical  and horizontal ocean currents 
producing a  continual mixing  of  sea water where dissolved gases and salts 
fluctuate  little.  Azov  (1991)  considered the  Levant  basin  is  the most 
oligotrophic part  of the  Mediterranean Sea except too few coastal areas such 
having primary productivity ranged from  10 to 45 g C/m2lday. He mentioned 
that  the nutrient's reservoir is  very  limited  and  layer mixing  in  east of the 
Mediterranean is  very  slowly.  Affected  on  the primary productivity and the 
fisheries near Egyptian coasts decreased after  the  construction of the Aswan 
High Dam in 1965. 

On  the  other hand, Somerfield et al. (1994) found the overflow of waste 
water did  not  affect  the  benthic  infauna in the estuary. Many epibenthic and 
tubedwelling species may  be  responding differently  to  pollution  events the 
endobenthic spices. The  difference in  the monthly macrofauna and copepod is 
more obvious than on  nematodes of natural population than the effects of the 
waste discharge. However. Pearce(l970) reported several species around the 
sludge deposits occurring in  greater abundance than in natura! communities, 
e.g., depositfeeder bivalve Nucula and polychaetes Nephthys and Pronospis. 
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