X SEE XS EEXNEENEEXEEXNEXEEENE

clb-

B>

PRSP e
ot k) il bl | s
L 4

o gkl
@ ASUNET

bl -

e

(R deids st bt

AN AN AN AN AN NN AN AN A AN AN AN AN AN




e bl b k|
@ ASUNET

(R deids st bt

ot k) il bl | s

) bl | ) Gl | ot
@ ASUNET

e bl o gl Ao
ok sl 19 (gui sl il) Gutei guid




e bl b k|
@ ASUNET

(R deids st bt

Sl (el lin) b
ok 551y (oo ST Gusigad
EE

Wbaunkig bl g i gl DALY o) ot e pometi
i Gl 599 i) i Gl @ ] O3 (oo

-----

anER
llllllll

RPN EET DY o
@ ASUNET

o) i

shiid] ol daoad) gal 580 02R Laa




e bl b k|
@ ASUNET

(R deids st bt

ot k) il bl | s

.

=4
llllll

et | G|
@ ASUNET

Seiligd] g
aall dubail




X SEE XS EEXNEENEEXEEXNEXEEENE

clb-

B>

PRSP e
ot k) il bl | s

o ekad|
@ ASUNET

Wl -

dsinkt

(R deids st bt

AN AN AN AN AN NN AN AN A AN AN AN AN AN




Y
At

) A

&
3
S
0 \i
RN

()
S
)

X

\

Y \'/.\‘—, A
X MY/

W Vo

)
: v L

v’
()
(Y

>,

NS

SR
AA,‘

O

N/
O
\’/.‘_\

AV

:0
)

—
5
Za

5
l’( S L

LS e |




TTEEEET w mes

R S R B A R
e | AN _

K]
prave

W,
100
—‘

g

5

(R

{f

-»>

{

~
s

2

= AA=
'

o

{

a

& g & OB
i

YA

=
=

oy

NN
OX)

s
N

SR

=

O

o

O
A
5

) & s S use
Ve

=

%

Q
N0

‘ 4
- o I _ | . | .wq g




STUDIES ON ROCKY SHORE MOLLUSCS AS BIOLOGICAL
- INDICATORS FOR POLLUTION IN THE COASTAL AREAS
| OF ALEXANDRIA

A Thesis

Submitted to the Zoology Department
Faculty of Science
In Partial Fulfillment of the Requirements For

The Degree of M.Sc.

~ Shahenaz Magdy Abd Ellah Abou Khalil
B.Sc. 1991 |

Supervised By

Prof. Dr. Sohier S. El-Sherief.
Profissar of Shwertobratus, Xoology Defrartment;

Prof. Dr. Emad A. Farag " Dr. Amina D. Mahmoud
QS'/Z;W@/ a/ %yaﬁtoaﬁm o ﬁm@ o/ %a/woaﬂm

1908







The author wishes to express her mdebtedmess and gmtefu[
thanks to Prof. Dr. Sobier S. E[—Sberief, Professor of Invertebrates,
for her cooperation in a most wholehearted mavmer. It is a pleasure
to record my thanks to her guidance and comceptual aid in the
preparation, critical reading and final vevision of the manuscript.

I want to record wmay thanks to Prof. Dr. Emad A. Farag,
Assistant Professov of Inverte{)mtes, fov suggesting tbe researcb
proposal and for his vole during this work.

Many thanks are extended to Dy. Amina M. Darwish,
Lecturer of Animal Ecology for b_er kind help and continmons
encourdgement.

Many thanks ave exctended also to Dr. Hala M. Abdel-
Kerim, Lecturer of Invertebates for her coopevation during
histological studies.

I wisly to express my gratitude to Prof. Dr. Nabila B. Abd El-
Meguid, Professor of Cytology, Department of Zoology, Faculty of
Science and Heao og the Unit of Electron Microscope at University
of Alescandria, for her helpful vevision and addition of comments on
the electron micrographs. |

I wisb a[so to recor0 my tbanks to tbe mewmbers of tbe E[ectron
Microscope Uit at the University of Alexandria.

Also, 1 wish to thank Prof. Dr. Mamdouh S. Masoud,
Professor of Tnovganic chemistry, Chemistry Department, Faculty of
Science for the facilities he freely offered.




Many thanks are also extended to the staff members of Biology
& Geology Department, Faculty of Education and especially to me.
Dr. Kawal El-Gazaly Professor of Physiology and Head of the
Department of Biology, Prof. D. Mobawed H. Swedan and Dr.
Abmed M. El-Makky for the facilities they freely offered.

I wish also to vecord my thanks to staff members of Faculty of
Science, especially to Prof. Dr. Abwed E. Avselan and to Dr. Abdel
Nasser H.A. for the facilities they freely offered. |

A special debt of gratitude is owed to my colleagues.
 Findlly, 1 will never ever forget the kind assistance and
continvons  encouragewent of iy fawily during my scientific

JOUTHEY. _
To all 1 am grateful




CONTENTS

I. Introduction.

II. Material and Methods.

Ill. Results.
Surveillance study
Community structure and seasonal studies of rocky shore
molluscs
Metal analysis
Anatomy of the digestive gland of Mytilus minimus
Histological stfu_cture of the digestive gland of Mytilus
minimus. - ,
Flectron microscopical studies

IV. Discussion |

V. Summary

VI. 'Re‘feré.licres

~ Tables

Plates & Figufes

Arabic Sﬁmmary

17

26

56

59
63

64

69
78

108







Introduction 1.

INTRODUCTION

olluscs represent one of the greatest phyla of

invertebrate animals. They are among the most

abundant of all animals. In the number of species,
Mollusca is the second phylum to the Arthropoda (Kotpal, 1979).
The plane of the molluscan body has proved to be sufficiently
flexible to permit the development of a great variety of types

(Gardiner, 1972).

Molluscs have been a dominant group of animals ever since
their origin in the Cambrian period over 500 million years ago.
Beside the 110,000 existing species, there are over 35,000 fossil

moliuscs.

Molluscs have successfully adapted to fresh and marine water
as well as the terrestrial environment (Webber and Thurman, 1991).
There is scarcely any portion of the coastline of the world without

molluscan life, except in regions of extreme cold (Kotpal, 1979).

Molluscs, as a whole, constitute an attractive field for
biologists. The reason for this choice is that they are of economic

importance, since they constitute an important sources of human
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food, especially for the population inhabits the sea-shores (Kotpal,
1979). In addition, some molluscs play an important part in the
transmission of diseases as the intermediate hosts of parasites
(Harmer and Shipley, 1913). They are also considered as valuable
indicators of pollution in coastal marine environment and estuaries

( for reviews, see Bayne, 1978; Phillips, 1980).

Marine molluscs including robky shore have been found to be
highly responsive indicator species in investigation of pollutant

toxicology (Bayne et al., 1979; Moore et al., 1982).

However, the problem of heavy metal pollution is one of the
most important problems and it has gained worldwide attention in
recent decades (Forstner and Wittman, 1979: Phillips, 1980;

Gerlach, 1981; Soria and Theede; 1990).

The World Health Organization (WHO) defined pollution of the
marine environment as the introdnction Dy man, directly or
indirectly, of substances or energy into the marine environment,
including estuaries. It results or is likely to result in such deleterious
effects as harm to living resources and marine life, hazards to
human health, hindrance to marine activities including fishing and
other legitimate uses of the sea, impairment of quality for use of

sea water and reduction of amenijties (Webber and Thurman, 1991).




