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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 bottom invertebrate animals 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). Bottom fauna and flora were, in general,
more dense in Abu Qir, Borollus and Damiatta sectors. The densities
of bottom fauna ranged berween 13 and 167 ind./m’ at the western
region and 115 to 260 ind./m’ at the eastern region during the fall and
spring resspecrf've{v. The corresponding biomass ﬂucfuafedﬁ'?m 3.2
10 8.3 g/m” ar the western region andfrom 4.5 to 16.2g/m" at the
eastern one. The density was high in the neritic zones at depths of 10
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 of sediments, lack of
continental input and to the steep slope in continental shelf.

INTRODUCTION

The Mediterrancan 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 activities including large urbanization 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.

Mmany authors reported marked biological changes in zooplankton (Dowidar
and Ei-Maghraby 1973 and Samaan 1977). bottom fauna (Samaan ef al.
1983). phyvtoplankton (El-Maghraby and Halim 1965 and Samaan and Labib
1983) as well as in physico-chemical parameters (Gergis 1973, Hilmy ef 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 marine 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
completely without fixed algae at the studied area from Matrouh 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° 36" N and longitude 27° 00" E west of the Nile Dela; to
Bardaweel 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 m”
was used to collect the samples from seven sectors' perpendiculars to the shore
line during October 1994 and from six sectors during April 1993, each sector
comprised 2-5 stations. The collected sample was washed through 2 plankton
net of 2 mm 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 Ociober 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 of macro 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, Kanais and El-Hamara which
is characterized with a narrow continental shelf ) are composed mainly of
calcareous sand and silty sand with pebbles. While the sediment of the eastern
region which has a wide continental shelf and includes (Abu Qir. Borolius,
Damiatta 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 10 to 20 meters. B) outer-sublittoral
zones (inshore) to depth of 20 to 50 meters and 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 1o 2.8 pM/]
during October 1994 and April 1995. A wide difference was found between the
total nitrogen (TN) and total morganic nitrogen (TIN) revealing that most of
nitrogen 1s found in organic form. Total phosphorous (TP) has a narrow change
that it ranged from a minimal 0.02 to a maximal 0.707 uM /1 during October
1994 and from a minimal value 0.05 to a maximal 2.14 uM /| during April
1995. The level of silicate showed a relatively high values 4.295 uM /1 at Abu
Qir during October 1994 and 3.21 puM / 1 at Damiatta during April 1995.
Salinity of sea water has a narrow change that it ranged from 38.89 %o and
39.95 % 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
WASHINGTON (1984). s

H' = - Y Pilogy Pi , (log, x=logy x/log2)
=1 -

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

H' = - ¥ Pilog;oPi Kamal et al (1992)
i=]
s
H = - 3 PilogPi Karim ef al. (1993),
=1 Sinha and Das (1993)
s

H = Cfflogjp N - (¥ Crf/N)] Sinhaet al. (1995)
=1
In the present work we used Nv (equal to the total number of individuals in
a number of samvies) that will represent a real proportion of a species in the
different sampies.
where Pi=n/Nv S

H'v= . 2 Pilog Pi El-Komi (1997)
i=1

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

RESULTS

A- Bottom Fauna

A total of 76 species of living botiom invertebrates have been recorded in the
collected benthic samples during October 1994 and April 1995. Of these 24
species were bivalves, 21 polychaetes,18 crustaceans, 4 echinoderms, 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. They 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 represented by empty shells
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Table (2): Distribution of Macro benthos assemblages in the north Coast of
Egypt, (Mediterranean Sea) during October 1994

Wesiert Sectors Ma He Ar

1 23] 4 1 3 4 i 2 3

(%]

(¥
-4
r &
(4

Depth (m} 13 | 24 | 30 | 120 20 220 | 110 | 12 | 22 | 58

Algae: |

Halimaas tuna (Ellis et Solander) ' T

Lamourow. 1816

Codni pursa {Linnasus) C. Agardh, 1822 |

b

Pemiciliw: sp. T

Sargussun hornschuchn C. Agardn. 1887 |

|
eltdmmi zrinoie {Tumer) Lamoureous, 1823 | l |

Neurocawion renjorme (Fost. e Rupr.) Zanar. | i F r

Lithophviium incrastans Philipp. 1927

1]

Phvmatolithon calcareunt (Pallas) a

Adev & Mo Kibban. 1970

Fosidonie oceaniza (Linnaeus) Delile. 1813 T

Polycheata:

Opnrlia sp I 7

Pomatucers iriauiter Linne 7! i

(Sainmi-Joseph. 1894) 1 !

[ Lnknown polyvchastes 7 21 7

Leptostraca:

Nebali: f1pes Fabnicius, 1798

Crustacea; l j_
]

Decapoda:

Pagunu arrosor (Herbst)

Pormnus pusilius Leach. 1814 ?i_ |
|
|

Isopoda:

-4

Neroctia Brittata (Risso. 1826) | |
] 1

Mollusca:

(Gastropoda:

Naticarius vittaius (Omelm, 17591) 7

Bivavia:

Givevnieris violacescens (Lamarck. 1819 7 !

Tellina pulchella (Lamarck. 1819) 7

Dongax trunculus Linnaeus, 1758

Uenerupis rhiomboides (Pénnant, 1777) ] 9

Pitar rudis {Poli. 1795) 7

Cephalochordata:

Branchiostoma lanceoiarum Pall. 7

Echinodermata:

Cidaris zidaris Linne’) (D Lanz. ) | 7

ASstropecten sp 7

Diensiny No.org/m2 14f 0| 28| 14] 21 14) 14 7 7 b [t}

Biomass g /m2 69| 0] 45| 08| 09] 75| 52| 04 05] 09| B4 0

Sectors Ma = Marsa Matrouh He =Kas Hekma Ar = Amab Bav
a = abundant f= frquent v = rare
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Table (2): (Continued)

Eastern Sectors Ab

==}
£

ik

Depth (m)

3100 12

ta
4 Rl

(K}
1=
.
&

(¥}

= - F-
L]
=

14
v

Brvozog:

L

[~}
e
(E]

Eowerbanaa graciiis Leiay

MNematoda:

Polvchenta [

Nereis diversicoior Mulie: 17s) 14
T

i
=
=1

s
a

{Saini-Joseph, 1858) |

Giveera sp |

L1 k1

Apnrogite aculeaie (Linne’ ) Ciaparece, 1868

Stermaspis seniaic (Ranzam ) Faewsch. | 882

Hvarodes sp

Paramnoe 5o

Protula twbwane (lvioniagu 147

.__....',...

(Saini-Joseph, 1894,

Unknowr poivenaetes

Crustacea:

Decupoda:

Processa eduiis  Kisse 18160

Crangon sp

Luciter sp d

Anapagurus sp

LUpogebic lioraits (Risso. 1816 1

g1

Diecapoaz larvae

Amphipoda:

— L L]}

Gamniarus sp

Isopoda:

Crroftina boving Bamarc. 1540

—

Ligia waica Fabr

Anisopaoda:

Apseudes latreilier (3\bine Edwards. 1383

= i o8 O L

Mollusca:

Bivavia:

Cerastoderma glawcum (Brugere, 1789

Corbulla gibba (Olivy 17923

Nuenla nucleus (Linnaeus. 1758)

Nuculana pella (Linnacus. 1758) |

3
B

Azerinus chamaselen (da Costa 1 778)

[_vac'\'mrm Viglacescens (Lamarcic 1819,

] Tellina mems da Costa 1778

| T
| Telima albricans Gmelin, 179] /

| Atodrohis adriancus (lamarek 1515,

Lonpes lucinaits (Lamarch, 1818
Echinoderman:

Lol L ey

i

f_Donm' IMuncuins Linnaeus, | 755 -f
|

T

1

Ophira texturata _amarcy. 181¢

=

B

|
7

Density No.orgini2 [

|49

2| 252 7] 98] 140[ 14| 245] o8]

0l

Biomass g /fm2 ] B

| £3| 78] i4|! (_|_5| O8] 34 28 C_Ei s

]

63 175] |
o3l z1] U3

Seclors

Ab = Abu Qu Bo = Borollus
@ = abandant {= frequent

-

74

Da = Damuana
r=rar

Ba = Hardaweel



DISTRIBUTION OF MACRO BENTHOS IN NORTH OF EGYPT

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 shown in Table (2) was 140 ind./m’ at
Damiatta. while it was 84 ind./m” at Borollus. The corresponding biomass was
3.4 and 7.3 g/m’ respectively (Figure 2). They composed mainly of Polychaeta
(Nereis diversicolor and Aphrodite aculeata), Crustacea (Gammarus sp.) and
Mollusca (Denax truculus). The bottom sample at Abu Qir were not collected.
At the west part of Matrouh, Ras El Hekma and Arabs Bay the macro benthos
assemblages were low in density that ranged from 7 to 21 ind./ m”.

1.2. Outer-sublittoral zones (20-50 m depth):

At Borollus the density and biomass of macro benthos were high which
sustained 252 ind/ m? and 14 gm/ m’. Polychaeta (Nereis diversicolor and
Aphrodite aculeata) and Mollusca (Donax truculus) were the main
constituents. Other stations had low productivity 63 ind./m” at Bardaweel, 14
ind./ m” at Damiatta and 14 ind./m” at 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®). Damiatta (245 ind./m*, 9.2 ¢/m”) and Borollus
(175 ind/m". 2.1 g/m®). At the western part the productivity of bottom fauna
was low ranging between 14 10 28 ind./m” The maximum biomass was found
at Arabs Bay station (8.4 ¢/m’). 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 scutata, Nereis diversicolor,
Protula tubularia and Hydroides sp. ( 35-175 ind./m?).

At Damiatta Polychaeta (Paraninoe sp. and Nereis diversicolor) and
Bivalvia (Corbula gibba and Tellina tunis) were more common which yielded
respectively 21, 63,21, and 77 ind./m” (Table 2). While the Mollusc Modiolus
adriaticus was encountered by 21 ind./m? at Bardaweel. The density of bottom
fauna in the western region is also low, which yielded 28 ind. and 4.5 g/m” at
Matrouh and 14 ind. and 7.3 g/m’ at Ras El Hekma.



Table (3): List of macro benthos species recorded at the different stations as empty shells.

EL-KOMI MM. & A. [ BELTAGY

Mollusca:

Scaphopoda:

Dentalium dentale Linnaeus 1758
Gastropoda:

| {porrhars pespelicam Linnaeus 1758
Emarginula mulnsinata

Emoarginuia reticniara Sowerhy 1823
Dhodora gibberula Lamarck. 1811
|Bucanulum comeuni  Lannaeus. 1738}
FPrsama strnata Smehn 1791

Bolinus brandans (Linnaeus. | 758)
Hardiama cranculovdes Vokes, 1904
Pinlionotus trunculus (Linnaeus, 17387
Columbella rusnea | mnaeus. | 758
Capulus ungarius | Lnnaeus. 1758}
Calivastomea concuinm (Linnaeus, | 758
Caihostoma granulaun (Bom. 1778
Calliostoma nnypmnun (Linnaeus. 17385
Grbbula miagus (Linnacus 17583
Gibbula adansor (Pavradeaw 1826
Srombrtarms subulara ‘Donovan:
Fermetus tnquuter Bivone

|\ farginelia sp.

Erara volula

Hima incrassata (Strom. 1768

Hima lrmata (Chemmz. 1795

Hinra rencuta (Linnaeus, 1 758)
Cvelope neriia (Linnaeus. 1758)
Nassanus cormeulus (Ol 17923
Nassarus sp.

L\ fitra cormenta (Linnaeus. 1758
Pusia ebenus (Lamarch. 1811
Turritella commums Rasso. 1826
Butnum renculatum Da Costa 1778
Certhtunt vileatun (Bruguere, 1792)

Fusinus rostratus (Oln. 1792

Fasciolana sp.

Littornina nenioides (Linnaeus. [ 738}
Fusiterns sp

Philberatia purpurea honterosaio. 1875
Lunana catena (Da Cesta. 1778

Lunana pulchella (Rissa. 18263

Nabicarius stercus-muscarum (Gmelin 1791)
Naticarius vittatus (Gmelun, 1791)

Nerta sp.

Neverita josephinia Risso, 1826

|4conaea virgmnea Muller, 177

Trphora perversa Linnaeus 1 738

Turbonilla lactea

Trcolia tenuis

LA cteon tormanlis (Linnaeus. 1 767/

Bullana smata Bruguiere. 1792

Gibberula milhana

Philippi mediterranean Monlerosato. 1878
Homaloporonia sanguineun ‘Linnaeus, | 7387
Umbraculum medrterranean

Risso costaia

Conus medierraneus Brugwers, 1792

Conus ventricosus Gmelin, | 79|

Bivalvia:

|4canthocardia spinosa (Solanaer. | 7867
Acanthocardia tuberculata (Linnaeus, 1758,
| Acanthocardia aculeata (Linnaeus, | 758

| dcanthocardia echinata (Linnaeus. 1758,

| Acanthocardia paucicostata fSowerby, 1839
Laewvicardiun crassum (Gmehn, 1791,
Cardiomya costellata (Deshaves, 1832}
Cardes squanngera

Cardites annguares (Linnacus, 1738
Cardiata trapezia Bruguere. 1792

Luctnoma borealis {Linnaeus. | 738)

| Teilina incarnaia Linaeus. 1758

Anadara corbuloides (MMonterosato, 1878
Glvevmens gheovmens (Linnaeus. 1758)
Givevmens binarculata (Poli 1795
Ostrea edulis Linnaeus, 1758

|\ facoma cumana (da Costa. 1829)
Finctata radiata (Leach 1814]

Chianns vana (Linnaeus, 1738)

| Aequipecten operculons (Linnaeus. 1758)
Flexopecten giaber (Linnacus, 1758)
Pecten jacoboeus (Linnasus, 17381
Limana turberculata (Olive. 1792)
Seolecrtus strgnlates (Linnaeus, 1738)
Solen marginatus (Pennant, 1777

Ensis ensis (Linnaeus, 1758)
Cusprdarta cuspidata (Ol 17923
Scrobiculana plana (Da Costa | 778

- starte fusca Poll 1792

lenus verrucosa (Linnaeus. | 758
LAfvilis galloprovingialis Lamarch. 1819
Chamelia galling (Linnacus [ 758)

|{rea noge Linnasus, 1738

Barbana barpata (Linnaeus, 1758)

L dnadara dilivn {iamarck. 1803)

| \lonodacna colorata {Eichwald. 1829
Spicuis subruncata (Da Cosla, 1778)
Crreomphalius custnus (Linnasus 1 758)
Echinodermata:

Echinocardiim cordatunyPennari. 1777)
| Sphaerechinus sp.

Brvozoa:

Retepora sp.

W\dvriozoun sp

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 picture of the density of bottom fauna is poor at these great
depth stations. The density of fauna ranged from 14 to 98 ind./m’ (Figure 3).
The biomass of benthos was quite high at Abu Qir yielding 8.3 g/m’ (Figure 2)
in which embraced of Mollusca Azorinus chamasolen(7 ind.), Nuculane pella
(7 ind.), and Cerastoderma glaucum (7 ind.), Polychaet Nereis diversicolor
(14 ind.) and Nematodes (14 ind.).
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Fig. (3)* Reginnal distribution of macro benthos density at the
ditferent 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 bottom
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 Damiatta the density of macro benthic communities attained 217
ind./m® and weighted 16 gm while it was 203 ind./m” 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./m®) whereas at
El-Hamara reached 119 ind./ m” and a biomass 35 gm/ m’.

2.2. Outer-sublittoral zones (20-50 m depth):

The density and biomass of benthos increased greatly at El-Hamara
attained 896 ind./m” and 14 g/m’ 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 vielded 602 ind. and 18 g/m”. which
composed moninly  of the Mollusk Corbula gibba (462 ind.), Polychaeta
Nereis diversicolor (42 ind.), Turbellaria Stylochus pilidium (28 ind.),
Crustacea ovuer Anisopoda Apseudes latreillei (21 ind.), and Echinodermata
Ophiura texturata (49 ind.). They were 203 ind. and 7.2 g/m2 at Alexandria. 63
ind. and 13 g/m” at Damiatta and 56 ind. and 0.8 g/m” at Kanais.

2.3. Offshore zones (50-100 m 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.fmz). Polychaetea (266 ind.frnz). Crustacea
(182 ind./m?), Mollusca (63 ind./m”) and Echinodermata (7 ind./m?) as shown
in Figure 4. Their total biomass yielded 42 g/m® (Figure 5). The density of
macro benthos group at Damiatta was 392 ind./m” and the biomass weighed 7.3
g (from depth 98 m). The number of different groups was 119, 84. 42 and 147
ind./m*® 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 asample collected from a depth of 65 meters. Its
density was only 49 ind./m* and weighted 4.6 g. It embraced from Polychaeta
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Tak!le (4): Distribution of macro benthos assemblages in north
Cnast of Egypt. (Mideterranean Sea), during Aprill 19985,

Westein Sectors Ma | |Ka | Ha

1 2] 1] 2] 3 1] 2
Depth (m) 10] 50/ 12 20/ 5] 12| 32| 50| 100
Algae: | |
Cauilerpa prolifera (Forsskal) Lamouroux, 1809 |
Halimeaa una (Ellis et Solander| Lamourous. 1816 |
Udoiea peliolata (Turra) Boergesen. 1825 1 T [
Penicillus sp | c
Cictyota dichotome (Hudson) Lamourousx, 1808
Ciadosiephus hirsutus (Linnaeus) Boud et Perret, 1977
Fadina pavonice (Linnaeus) Thivy, 1950 |

Halymenia dichotorma J. Agardh, 1868 |
Jania rubens (Linnaeus) Lamouroux, 1809 | |
Ceraminm ciliatum (Ellis) Ducluzeau. 1809 | ; c T |

|

|

[
-~

Ji ' B

Lithothamnion sp.

o P

Hydroids: Obelia geniculata Linne |

Bryozoa .Schizoporella errata (Waters) | | | | 35
1 1
|

Nematode. unidentified 35|
Oligocheata: unidertifiec 28 112] 21
Polychaeta: | |
Nerews diversicolor mMuller (Saint-Joseph 1858) j | | | 35
Cirratulus ciratus (Muiler) Cunnngham et Ramage, 1888 211 | |
Clymene (Euclvmene) lumbricoiges Quatrefages, 1665 | 2 |
Serpula sp ] | 83| |
Eulalie viridis (Muller) Malmgren. * 865 | B 35] |
Giycera rouxii Audouwn et Edwards (Quatrefages, 1865- | 21, B3| ?j
—

7

5

7

Pronospio maimgren' Claparede 1868 | 14 |
Hyalinoecia sp |
Faraninoe sp. 14| 14 2
Unkown polychaeles
Crustacea: Decapoda
Processa edgulis (Risso, 1816)
Amphipoda’ Gammarus sp
Elasmopus sp
Phthisica maruia Slab
Anisopoda:
Tanais cavolinii Milne Edwards, 1840 |
Ostracoda: | [ ['
Cypriding mediterranea da Costa, 1871 | | 7
|
1

= e S
-
—1
-1

91

Mollusca: Placophora
Middendorfa caprearum (Scacchi)
Gastropoda: )
Bolinus brandans (Linnaeus, 1758) 14
Bivalvia: |
Corbula gibba (Oliv: 1792) |
Nucula nucleus (Linnaeus, 1758) | 35|
Ruditapes dgecussatus (Linnaeus, 1758) | | i i 7
Pteria hirunco (Linnaeus, 1758) | 14
Echinodermata; |
Ophiura texturata Lamarck, 1816 14 14 ! 7|
Echinocardium corgatum (pennant, 1777) I I 7] I | |
Density No.org/m?2 7(161| 28] 56/ 58| 119[895| 119] 63
Biomass g im2 1 35{ 7] 07] 03] 35] 14] 7] 73
Sectors Ma =Marsa Matrouh  Ka = Kanar Ha= Hamara
& = abund: ¢ = commo [ = freguent r=rare

== 2

14

i




Table (4): (Continued)

Eastern Sectors Al ! Da | Bz
1 2 3 4 1 2 3 41 1 s 3 4
Depth (m} 12| 20 50y 10B] 11 20| 96| 135/ 10 20| &0| 100
Algae: | | | ! |
Dictyota dichotoma {Hudson) Lamouroux ] ! | | i [
Fusus virspiges (Forti.) J. Agargh, 1868 r | { |
Lithothamnion sp a | |
Feyssonelia sp T | J [
Hydroids: Obella geniculata Linne | | S
Nematode: unidentified ] | 238| 259 | ]
Oligocheata _umdentified | 49 35 70| 49| 18] [ [
Polychaets: o | i | | |
Nereis divers.color O.F Mulier {Saini-Joseph, 1888) 21 28] 14| 70| 28] 58] 21 421 28|
Eteone (Myslal siphonoconia | | 141 [
le Chiaje) Claparece 1888 ! | | '
Aphrodite acuieata (Linne') Claparede. 1568 | 71 i |
Eulalia viridis (Muller) Maimgren 1865 ] | 35 ' | i | |
Glycera rouxii Audouin & Eawaras (Qualtrefages, 18651 | [ 35 | {28 | i { !
Paraninoe sp | 58] 21] 14 ' [ 2] . ; i
Palydora ciliats (Jonnslon; Mesnil, 1896 | | - 28] [ | - | | i
Sabeilana spinulosa Leuckart (Malmagren, 18671 | ) i [ 21 | | ;
Clymene (Euciymene) lumbncoices Quatrefages, 1865 | | | | : o
Serpula sp | 14, | | | | | -—+
Prolula lubularia (Montagu) (Saint-Joseph, 1894) | i [ [ | 211 [ | | |
Unkawn polychaeles | 35| 42| 118] 35 7| | 21| {
Turbelfiana, | ' | | | i
Stylochus pilidium _any | | | f i 28 | |
Crustacea: Decapods | | | | ] [ |
Porlunis pusilius Leach 1814 | | 7 [ ' |
ANapagrus sp. | 7 | | [ |
Amphipoda: Gammarus sp [~ 2] 56 | | | [ | | ] |
Elasmopus sp | | L 1 | | ' :
Phtnisica ma.ina Siak | | | 14 | fi i I ' |
Anisopoda: | I i [ i ' ! ' '
Apseudes latreillel (Miine Eawards, 1863) | I 7] 42 ] [ 21] T,
Leptochelia savignyi (Krover) [ { { 7 | | N l
Ostracoda: [ il |
Cypridina mediterranes da Costa. 1871 [ |7 | |
Pantopoda: Nymphon si | | | 7| | | |
Mollusca: Placophora | | { | | T
Middendorfa caprearum (Scacchi) |7 | 1 i | | |
Scaphopoda: [ | | | | | | i |
Dentahum rubescens Deshaves |14y | | | | | | | |
Bivalvia: | | I | | | | |
Corbula gibba (Olivi, 1782) »1] s8] | | 42 14| | 452| 48 |
Glycymens glycymens (Linnaeus, 1758) . T i { [ | |
Nuctla nucleus (Linnaeus 1758 R0 35 | i [ ]
Nuculana pelia {Linnaeus 1758 Al i 63 [ i | |
Teliina albicans Gmein 1791 | |14 | | | | |
Tellina pianata Linnaeus, 1758 i 1 | | 14 7 | [ | |
Macoma cumana (ca Costa 1829) ! |35 [ | 133 (11
Callista chione {Linnaeus, 1758 | |7 | i [ | |
Dosinig lupinus {-innaeus, 1758} 7 | T l 1 | |
Venerupis aurea (Gmelin, 1791; | | | | 7 { | | | | |
Solen marginatus (Pennan 1777 | 1 ) ' il (N | | I |
Echinoderimata; i | | ' [ | [
Ophiure Texiurata Lamarck, 1816 | 7] 14 | [ 48]
Echinocaroium corgalum (Fennan, 1777) | A | | | | | | ]
Density No.orgim2 | 203 203 756] 468| 217| 63| 448] 43 0| e9z| 161 of
iBiomass g /m2 78| 7. 42] 15| 18] 13] 13| ia] 0] 18| 85| o
Sectors Al= Alexandria Da _ Damigtis Ba = Bardaviesl
a = Abundan! & = common I'= frequeni r=rar
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(42 ind./m”) and Echinodermata (7 ind./m”). The density of benthos at the other
stations encountered 161 ind. and 8.5 g/m” at Bardaweel. 119 ind. and 7 g/m’ at
El-Hamara. 536 ind. and one g/m] at Kanais and 161 ind. and 7 g/mz at Matrouh.

2.4. Oceanic zones (100-200 m depth):

At the oceanic zone through the different sectors the density and
composition of bottom dwelling invertebrates decreased greatly due to the depth
and distance from the shore. The maximum density and biomass were 469 ind.
and 15 g/m” at Alexandria. It embraced of Nematodes (259 ind.). Oligochaeta
(70 ind.). Polvchaeta (49 ind.). Mollusca (Nuculana pella 65 ind.. and Tellina
albicans 14 ind.) and Echinoderm Ophiura texturata (14 ind.). At Bardaweel
station the sample did not contain any living organisms but at Matrouh and
Kanais sectors it fails collect to bottom samples.

3- Data analysis
a- Regression analysis

Statistical 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 (R?)
are listed in Table (5). The coefficient of correlation (R) between density of
macro benthos and NHs-N was 0.378, SiO4-S1  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 NH;-N was 0.483 and 1t
was 0.483 for dissolved inorganic nitrogen. In general the other nutrient salt
variables seem to be insignificant to the density of bottom fauna and that may
be related to their low level content in sea water. However. the NHs-N and
Si0s-Si  are seem to be responsible chemical factors affecting on the density
and biomass of macro benthos in coastal waters rather than particulate organic
matter and total phosphorus.

b- Diversity of bottom fauna:

Shannon’s index values (H') for the species diversity of macro benthos
showed an irregular pattern at the different stations (Figures 6 and 7). It was
high 2.5 bits / individual at station 3 (Damiatta and Bardawee] sectors) during
October 1994. Where it reached more than 2.5 bits/individual at most stations
and a maximal 3.5 bits / individual at Alexandria (station 3). If N 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
sectors during April 1993.
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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.

Oct. 1994 Apr. 1993 B
Chemical Deasity Biomass Density Biomass ]
parameter [Sign. F |R° E Sign.F [R° R Sign. F | R- R Sign. F| R* R
NH:- N [ 0057 [ 0143 0378 [0.113] 0101 10318[ 0346 [ 0.047 | 0216 [C.151] 0106 | 0323
NO:-N | 0484 | 0021 [0.144 [0.828] 0.002 [0.043] 0.829 [ 0.003 | 0.050 (0221} 0078 | 0279
NO:-N | 0.949 [ 0.0002 [ 0.013 [0.195] 0069 [0262] 0469 | 0.028 [ 0.167 [0.271] 0063 | 0251
TIN 0262 | 0.052 [0228 [0.031] 6.179 [0423] 0628 | 0.013 [ 0112 [0408] 0.036 | 0.190 |
TN 0521 [ 0017 ]0.132 [0.3001 0.045 [0.211] 0.694 [ 0.008 | 0.091 [0478] 0027 | Gies
PO.-P [ 07821 0.003 | 0.057 [0.815] 0.002 [0.049] 0234 [ 0.074 | 0271 [0297] 0057 | 6.23¢
TP 0.818 1 0002 [0.047 [0.794] 0005 [0054[ 0.773 | 0.004 | 0067 [0.175] 0005 | 0.309
Si0:-Si | 0.080 | 0122 0350 [0448] 0.024 [0.156] 0.977 D.0000S| 0.007 [0665| 0010 | €09 |
Biomass | 0.0003 | 0437 | 0.633 0.004 | 0365 |eot4 | | | ]

H bits/individual

Stations

Hv -

Fig. (6): Shannon-Weaver 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): Shannon-Weaver index values (H') and the modified index values
(H'v) for the species diversity of benthos at the different stations
during April 1995.

In this case Ii'v will be less than one indicating that at [HHamara (at station 2)
and Alexandria (at station 3) were maximum reaching 0.9-1.0 . As reveals from
Table (6). Alexandna sector (Al) and Damiatta Sector (D3) had maximum
density and number of species that agree with the present modification of
Shannon - Weaver function. Also, Table (6) indicaies that stations H2 (EI-
Hamara sector), A3 (Abu Qir sector) and D3 (Damiatta sector) had the largest
number of individuals and number of species and a considerable difference was
found in the index values in Shannon - Weaver function H' (Figure 7).
Therefore. thc function of species diversity (H'v) is more reliable if the
proportion  of individuals of a species (ni) is used to the total number of
individials in all samples at the different stations.

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

Nine of a total 19 vegetation species recorded in the bulk of bottom samples
were collected from the different stations during October 1994 (Table 2). These
are as follows: three species from green algae (Halimeda tuna, Codium bursa,
and Penicillus capitatus), one brown alga (Sargassum hornschuchii), four red
algae (Gelidium crinole, 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.

QOctober, 1994 April, 1995
Stations Depth Densitny Biomass  No Stations Depth  Density Biomass No
(m) No. a/m” Species {m) No. . gfm: species
ind./m" ind./m™
Ma 1 13 14 6.9 2 Ma i 10 7 33 I
2 24 0 0 0 2 50 161 7 &
3 S0 28 4.5 4 Ka i 12 28 07 2
4 120 14 0.8 2 2 20 56 0.8 4
He | 20 21 0.9 | 3 63 56 1 3
2 57 14 7.3 2 Ha | 12 119 33 3
3 220 14 5.2 2 2 32 896 14 10
4 110 7 04 | 3 30 11e 7 7
Ar 1 12 7 0.5 1 4 100 63 24 5
2 22 7 0.9 1 Al 12 203 7.6 6
3 58 21 B4 3 2 20 203 72 &
4 125 0 0 0 3 S0 756 42 21
Ab | 53 441 12 6 4 108 469 13 7
2 110 49 8.3 3 Dal 11 217 16 7
Bo | 12 84 7.4 4 2 20 63 13 4
2 20 232 4 3 3 a6 44% 14 10
3 30 7 0.5 | 4 i35 49 73 3
4 100 98 0é 2 Bal 10 0 0 ]
Da | 12 140 34 3 2 20 603 8 3
2 24 4 2.5 2 3 50 161 g3 3
3 50 245 92 7 4 100 G 0 0
4 100 28 2.7 3
Ba | 12 0 0 [t}
2 22 a3 04 2
3 82 175 2.1 El
4 100 14 0.3 |
Ma =Marsa Mawruh. He = Ras Hekma. Ar = Arab Bay. Ma = Marsa Matruh, Ka = Kanais. Ha = Hamra.
Al Ab = Abu Qir. Bo = Borollus. Da = Damiana Ba = Bardawes! = Alexandna. Da = Damianz. Ba = Bardw: -

and Neurocaulon renforme) and one sea grass (Posidonia marina). As shown
in Table (2) these species were recorded only at western part 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 algac Codium was more frequent at depth 110 m (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 total of 13 species were recorded from the macro
benthic algae. They included the green form (Caulerpa prolifere, Halimeda
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tuna, Udotea peliolata and Penicillus capitatus), the brown form (Dictyota
dichotoma, Cladostephus lursutus, Padina pavonica, and Fusus spiralis) and
the red form (Halymenia dichotoma, Jania rubns, Ceracium rubrum,
Lithothamnion sp. and Peyssonelia sp.).

At El-Hamara 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 100 m. The latter
species predominated at Alexandria (50 m depths). On the other hand.
Penicillus. Halymenia and Ceracium were more frequent at El- Hamara sector
of the depth 50 meters.

DISCUSSION

The study area is subjected to a considerable amount of freshwater
discharged from *vo main Nile Branches (Rossetta and Damiatta) and four
main lakes ( Mariut, Borollus, Manzala and Bardaweel). Besides to several
drains and waste products discharged directly to sea waler and located four
harbors (Alexandria. Abu Qir. Damiatia and Port Said). Therefore, the density
anc species composition of a marine ecosystem greatly varied along the coastal
region.

Samaan (1977) reported that the mean annual values of the standing stock of
phytoplankton and zooplankton were high at El-Max section: that sustained
38527 cell/l and 3451 org/m’ respectively. He found that the density of
phytoplankton and zooplankton at the western sections was poor. The density of
phytoplankion ranged among 2126 and 1935 ceil/] through El-Alamain amd
Marsa Matrouh and it attained 11467, 10958 and 19474 cell/l at Rossetta, Abu
Qir and El-Hammam respectively. The lower values of zooplankton were
observed at western sections Al-Alamain (1988 org/ m’) and at El-Dabaa (1250
org/m’) with a maximal value 4944 org/ m’ at Abu Qir section. The density of
zooplankton was maximum during summer at the Rossetta and Abu Qir and
during autumn at the other sections. On the other hand, phytoplankton appeared
in great density during autumn at El-Hammam and Abu Qir sections and during
the summer at the rest sections. According to El-Komi 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 mg/m’ and
2943 org/m’, 282 mg/m’ respectively. Overall the zooplankton crop decreased
at offshore 30-200 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. While 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 ef al. (1983) estimated the densiry 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 g/m2 (Gilat 1964) while it attained 200 g/m” in the
Baltic Sea (Anderson er al 1976) and it ranged between 73 and 370 g/m” in
Adrietic Sea (Fedra 1976). The present work shows that the average densities
of bottom fauna ranged among 12.7 and 167 ind./m’ at the west part and 115 to
260 ind./m’ at the east part during the fall (October 1994) and spring (April
1995) respectively. The corresponding biomass fluctuated from 3.2 10 8.5 g/m’
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 epifauna,
meiofauna and infauna forms. Borg and Schemberi (1994) emphasized that the
biotype 1s the main factor determines the fauna constituent and density of
different benthic communities and the responses 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/m*/day. 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 Egvpuian 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
tube-dwelling species may be responding differently to pollution events the
endobenthic spices. The difference in the monthly macrofauna and copepod 1s
more obvious than on nematodes of natural population than the effects of the
waste discharge. However, Pearce(1970) reported several species around the
sludge deposits occurring in greater abundance than in natural communities,
e.g.. deposit-feeder bivalve Nucula and polychaetes Nephthys and Pronospis.
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