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Foreword

Th e  w orld 's archaeological p a trim o n y  is v u ln e r­
able to  dam age an d  decay an d  especially so at 

coastal an d  underw ater sites. N atural forces such 
as storm s, cu rren ts an d  w ave-action m ay resu lt in  
coastal erosion  th a t  u n derm ines or buries struc­
tures an d  artefacts. G lobal clim ate change an d  a 
rise in  sea level are likely to  exacerbate th is. 
Increasing coastal p o pu la tions th rea ten  archaeo­
logical sites, d irectly  b y  en c ro ach m en t of h o u sin g  
an d  o th e r bu ild ings, an d  ind irectly  th ro u g h  p o l­
lu tio n  an d  poorly  p la n n ed  coastal p ro tec tio n  
m easures.

A lexandria has th ree  im p o rta n t archaeological 
sites in  close p rox im ity  to  o n e  ano ther, o n e  on  
lan d  an d  tw o in  shallow  water. The 15 th  cen tu ry  
Q ait Bey C itadel stands at th e  en trance  to  the  
Eastern H arbour, th e  rem ains of A lexandria's 
anc ien t ligh thouse, th e  Pharos, lies just offshore 
from  th e  C itadel an d  th e  ru in s of P tolem aic Royal 
Q uarters are in  th e  Eastern H arbour.

P reservation of all th ree  sites requires an  in te ­
grated  an d  in terd isc ip linary  approach . In 1997 
th e  U niversity  of A lexandria, th e  Suprem e C o u n ­
cil of A ntiquities, an d  o th e r Egyptian in stitu tio n s, 
toge ther w ith  th e  U n ited  N ations E ducational, 
Scientific an d  C ultural O rganization  lau n ch ed  an

in itia tive  to  preserve these  sites an d  even tua lly  
o p en  th e m  to  th e  public  an d  scholars as a 
m useum .

W ith  th is  in  m in d , an  in te rn a tio n a l w orkshop 
o n  S ubm arine A rchaeology an d  Coastal M anage­
m e n t was h e ld  in  A lexandria in  April 1997, b rin g ­
ing  toge ther a w ide varie ty  of specialists from  
Egypt, o th e r M edite rranean  coun tries an d  fu rthe r 
afield. This pub lica tion  describes th e  ou tcom e of 
th e  w orkshop  an d  th e  various follow -up activities 
in  a co n tex t w h ich  b roadens b o th  literally  and  
figuratively w h a t is know n  of A lexandria's past. 
The activities are in  th e  n a tu re  of a slowly grow ­
ing  in itiative, w h ich  as it gathers m o m en tu m , 
will progress tow ards effective m an ag em en t an d  a 
balanced  so lu tion  for A lexandria an d  its archaeo­
logical heritage.

Special th a n k s  are given to  Selim M orcos, Nils 
T ongring , Youssef H alim , M ostafa El-Abbadi, 
H assan Awad a n d  H arry  Tzalas w h o  co n trib u ted  
to  th is  p u b lica tion , to  C laire B lackburn an d  
G illian  C am bers for ed itin g  th e  tex t, an d  to  th e  
m a n y  o th e rs  w h o  co n trib u ted  to  th e  activities.

Dirk G. Troost,
C hief CSI
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Executive summary

Alexandria  lies o n  th e  M edite rranean  coast at 
th e  w estern  edge of th e  Nile Delta. It was 

fo u n d ed  in  331 B C an d  over th e  n ex t th ree  cen ­
turies becam e a cen tre  of trade an d  scholarship . 
Three m ajo r archaeological sites from  d ifferent 
eras rem ain : th e  15 th  cen tu ry  Q ait Bey C itadel, 
th e  subm erged rem ains of P tolem aic Royal Q uar­
ters an d  underw ater ru in s of th e  an c ien t lig h t­
house, th e  Pharos.

An in te rn a tio n a l w orkshop  o n  S ubm arine 
A rchaeology an d  Coastal M anagem en t (know n as 
'SARCOM') was h e ld  in  A lexandria in  April 1997, 
organized  by  th e  U niversity  of A lexandria, the  
Suprem e C ouncil of A ntiqu ities an d  th e  U nited  
N atio n s  E d uca tiona l, Scien tific  a n d  C u ltu ra l 
O rganization . The w orkshop follow ed a series of 
recen t archaeological discoveries in  A lexandria's 
E astern  H arbou r a n d  a co n tro v e rs ia l p ro jec t 
designed to  p ro tec t th e  Q ait Bey Citadel, w h ich  
h a d  in ad v erten tly  p laced  large concrete  blocks 
over p art of th e  an c ien t Pharos L ighthouse site. 
The aim  of th e  w orkshop  was to  f in d  a w ay of p re­
serving A lexandria's past w hile  allow ing th e  m o d ­
ern  city  to  develop. W orkshop sessions covered a 
w ide range of top ics rang ing  from  A lexandria's 
h isto rical backg round  to  rem ote  sensing to  p o llu ­

tio n . The w orkshop  dec lara tion  inc luded  ways in  
w h ich  th e  C itadel m ig h t be stabilized w ith o u t 
en dangering  th e  nearby  Pharos site, an d  how  
A lexandria's archaeological sites m ig h t be m ade 
in to  an  o n -lan d  an d  underw ater m useum .

T he ideas an d  reco m m en d a tio n s  resu lting  
from  th e  w orkshop have been  fo llow ed-up by  fu r­
th e r studies in to  th e  p ro tec tio n  of th e  Q ait Bey 
Citadel, th e  feasibility  of estab lish ing  an  u n d e r­
w ater archaeological m useum , an d  ways to  c o n ­
tro l th e  m arine  p o llu tio n  an d  m anage w astew ater 
in  th e  Eastern Harbour. A second  w orkshop  was 
h e ld  in  1999. The Suprem e C ouncil of A ntiquities 
ap p o in ted  a C onsultative C om m ittee  for P lan­
n in g  an d  Follow-up, w h ich  in  tu rn  created  a task  
team  th a t  led  these activities.

Proposed fu tu re activities inc lude th e  estab ­
lish m e n t of a un iversity  cha ir in  subm arine  
archaeology an d  in teg ra ted  coastal m anagem en t, 
in sc rip tion  of A lexandria's archaeological sites o n  
th e  W orld Heritage List, an d  th e  p rep ara tio n  of a 
com prehensive  pro jec t d ocum en t. The n eed  for 
an  in teg ra ted  coastal m an ag em en t p rogram m e 
w h ich  will provide for sustainable m o d ern  devel­
o p m e n t as well as p reserving th e  archaeological 
p a trim o n y  is of u tm o s t im portance .
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Introduction



Rec en t a rch aeo lo g ica l d iscoveries in  a n d  
a ro u n d  th e  anc ien t h a rbou r of A lexandria 

have revived in te rest in  th e  city 's heritage. At th e  
sam e tim e, th e  rap id  u rb an  an d  coastal develop­
m e n t of m o d ern  A lexandria raises m a n y  im p o r­
ta n t  coasta l m a n a g e m e n t issues w h ich  n ee d  
addressing in  order to  ensure th e  harm o n io u s 
d eve lopm en t of h u m a n  activities w hile  p ro tec t­
in g  th e  subm erged rem ains of th e  an c ien t city.

The city  was b u ilt o n  a lim estone ridge w h ich  
separates th e  M edite rranean  Sea from  Lake Mari- 
o u t. In  th e  last 120 years, A lexand ria  has 
increased  tw enty-five fo ld  in  size an d  n o w  covers 
all th e  lan d  betw een  th e  lake an d  th e  sea. Its w in ­
ter p o p u la tio n  is abou t four m illion  people, rising 
to  five m illion  in  th e  sum m er. It is Egypt's p rin c i­
ple seaport an d  an  im p o rta n t industria l centre, 
p rov id ing  40%  of th e  coun try 's  industria l o u tp u t.

G eological factors have p layed  an  im p o rta n t 
role in  th e  h is to ry  an d  p reh isto ry  of A lexandria. 
Relative sea level changes, resu lting  from  subsi­
dence an d  global sea level rise, have also p layed  a 
sign ifican t role. Subm erged R om an an d  Greek 
ru in s in  th e  Eastern Elarbour an d  Abu Qir Bay, 
d a tin g  from  500 BC are now  subm erged 2-5 .5  m  
below  th e  surface of th e  sea. In add ition , m ajor 
earthquakes have im pacted  A lexandria du ring  
h isto ric  tim es, resu lting  in  th e  com plete  destruc­
tio n  of th e  Pharos L ighthouse. The im portance  of 
A lexandria's re la tion  w ith  th e  sea has lo n g  been  
clear from  an c ien t w ritten  sources an d  lately  
th e re  has been  a revival of in te rest in  exploring  
th e  archaeological traces of th is  h istory. The 
physical rem ains of A lexandria's heritage, already 
th rea ten e d  by  th e  forces of na tu re , are n o w  also 
th rea ten e d  by  in tensive  m an-m ade developm ent.

Since th e  15 th  century , th e  Q ait Bey C itadel 
has guarded th e  ou ter arm  of A lexandria's Eastern 
H arbour. It is n o w  a lan d m ark  of n a tio n a l signifi­
cance. In th e  early  1990s th e  Suprem e C ouncil of

A ntiquities, w h ich  is responsible for th e  Citadel, 
becam e concerned  ab o u t erosion  at its n o rth -e as t­
ern  perim eter an d  decided in  1991 to  en tru s t th e  
Coastal P ro tection  A u tho rity  w ith  tak ing  th e  n ec­
essary pro tective m easures to  p ro tec t th e  Citadel 
from  fu rthe r w ave dam age.

W ork began  o n  th e  pro ject in  1993 an d  som e 
180 concrete  blocks, each  w eighing  several tons, 
w ere p laced  a b o u t 30 m  offshore from  th e  
Citadel. A team  of divers engaged in  sh oo ting  a 
film  n o ticed  th a t  th e  concrete  blocks w ere com ­
ing  to  rest o n  partly  b u ried  ru ins. D um ping  of th e  
concrete  blocks was stopped . The ru ins, h id d en  
u n d er th e  w aves an d  covered in  sed im ent, were 
those  of A lexandria's an c ie n t ligh thouse, th e  
Pharos, on e  of th e  seven w onders o f th e  anc ien t 
w orld . Iron ically , A lexand ria 's  1 5 th  c e n tu ry  
C itadel was being  p ro tec ted  a t th e  expense of th e  
vestiges of its 3rd  cen tu ry  BC P tolem aic Pharos, 
th e  bu ild in g  th a t h a d  once stood  in  its place.

Recognizing th e  n eed  to  take a com prehensive 
approach , w h ich  w ou ld  include in teg ra ted  u rban  
m anagem en t, th e  im pact of th e  city 's sewage 
e fflu en t o n  th e  archaeo log ical site, a n d  th e  
u n iq u e  h is to rica l heritage, th e  U n iversity  of 
A lexandria, th e  Suprem e C ouncil o f A ntiqu ities 
(SCA) an d  th e  U n ited  N ations Educational, Scien­
tific an d  C ultural O rganization  (UNESCO) jo in tly  
organized  an  in te rn a tio n a l w orkshop  o n  Subm a­
rine A rchaeology an d  Coastal M anagem en t in  
April 1997. D uring th is  w orkshop, h isto rians to ld  
A lexandria's story  from  its fo u n d a tio n  in  331 BC 
th ro u g h  to  today. A rchaeologists gave insigh ts 
in to  th e  challenges an d  tech n iq u es being  in tro ­
duced  in  th e  rap id ly  develop ing  discip line of 
underw ater archaeology. G eologists an d  oceanog­
raphers exp lained  h o w  coastal processes such as 
curren ts, sed im en ta tion  an d  waves affect coastal 
archaeological sites. The th re a t to  A lexandria's 
underw ater heritage caused by  th e  city 's acidic
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wastew ater, as well as th e  n eed  for legislation  spe­
cific to  underw ater sites, was discussed.

Some of th e  papers p resen ted  in  th e  w orkshop 
o n  S ubm arine A rchaeology an d  Coastal M anage­
m e n t have already been  pub lished  (M ostafa et al, 
2000). This p resen t pub lica tion  co n ta in s  th e  d is­
cussions an d  ou tcom e of th e  in te rn a tio n a l w ork­
shop  as well as a descrip tion  of several follow -up 
activities. C hap ter 2 describes th e  h is to ry  of 
A lexandria, w hile  th e  sum m aries of th e  papers 
p resen ted  at th e  in te rn a tio n a l w orkshop, as well 
as th e  recom m enda tions an d  dec lara tion  resu lt­
ing  therefrom , are inc luded  in  C hap ter 3. Taken 
as a w hole, th e y  give a p ic tu re of th e  cu rren t state 
of th e  city  o f A lexandria an d  its archaeological 
sites an d  go som e w ay to  show ing  h o w  th e  m o d ­
ern  city  m ig h t learn  to  live in  h a rm o n y  w ith  its 
past. It is clear th a t  A lexandria is in  n eed  of an 
in teg rated  m an ag em en t strategy th a t  w ill allow  it 
to  grow  an d  m odern ize w hile  p reserving an d  
m ak ing  use of its archaeological an d  cu ltu ral h e r­
itage. C hap ter 4 describes th e  follow -up activities 
u n d e rta k en  since th e  1997 w orkshop . These 
include a decree estab lish ing  a consu lta tive  co m ­
m ittee , consu lta tions an d  ro u n d  tab le discus­
sions, fu rth e r  in v e s tig a tio n s  a n d  a second  
w orkshop. The n eed  for in teg ra ted  coastal m a n ­
agem ent an d  fu tu re  stages for th e  in itiative are 
discussed in  C hap ter 5.
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Figure 1. 
Positions o f  harbour 

in s ta lla tio n s  o f 
a n c ien t A lexandria, 

superim posed  on 
a c h a r t  o f th e  

p resen t-d ay  city 
(redrawn by M. Turner 

after Morcos, 2000).

Ancient Alexandria

Th e  site o f A lexandria an d  its coastal env irons 
appear to  have possessed som e significance 

even before A lexander th e  G reat fo u n d ed  th e  city. 
G reek literary  trad itio n  d a tin g  back to  H om er rec­
ognizes th e  island  of Pharos as a la n d in g  stage for 
in te rn a tio n a l nav igation , an d  the re  is som e ev i­
dence of Pharonic p o rt facilities to  th e  no rth w est 
of th e  island. Rhakotis, o n  th e  m a in lan d , was one 
of several h am lets th a t  guarded  th e  Egyptian 
coastline from  possible sea-borne incursions d u r­
in g  th e  Pharonic period.

However, it was w ith  th e  fo u n d in g  of A lexan­
dria in  331 BC th a t th e  site steps in to  th e  full 
ligh t of h istory. A causew ay kn o w n  as th e  Hep- 
ta stad ion , was construc ted  to  lin k  th e  m a in lan d  
to  th e  island  of Pharos, th u s  creating  tw o rem ark­
able harbours: Portus M agnus to  th e  east and  
Eunostus to  th e  west. W ith in  th e  in n e rm o st cor­
n er of th e  Eastern H arbour, close to  th e  H eptasta-

d ion , a structure know n  as th e  Kibotos was bu ilt, 
an d  fu n c tio n ed  as a lock co n n ec tin g  th e  sea w ith  
Lake M ariout to  th e  sou th . The lake was in  tu rn  
co n n ec ted  to  th e  River Nile by  canals, th u s  p ro ­
v id ing  a lin k  for m aritim e sh ipp ing  to  th e  in lan d  
w aterw ays of Egypt an d  greatly  increasing  th e  
possibilities for tran sp o rt an d  com m erce.

Due to  its u n iq u e  geographical position  and  
m an-m ade facilities, A lexandria flourished around  
th e  Eastern Harbour, w here th e  ligh thouse stood 
o n  Pharos to  th e  w est of th e  en trance, an d  th e  
Royal Q uarter spread over Cape Lochias an d  El- 
Silsilah (Al-Silsila) to  th e  east (Figure 1).

Perhaps the  m ost picturesque description of the 
Eastern H arbour is one left by  Strabo, a geographer 
of th e  first cen tury  BC. 'O n  en tering  th e  great port, 
th e  island an d  lighthouse of Pharos lie to  the  right 
w hile on  the  left are seen a cluster of rocks and 
Cape Lochias, o n  w hose sum m it a palace stands. As 
th e  ship approaches the  shore, th e  palaces beh ind  
Cape Lochias astonish  one because of the  num ber
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of dwellings they  contain , th e  variety of construc­
tions, an d  the  ex ten t of their gardens (Strabo, 
The Geography, Vol XVII).

From the  tim e of its foundation  by Alexander 
th e  Great in  331 BC, an d  con tinu ing  for alm ost one 
thousand  years thereafter, A lexandria experienced 
un in terrup ted  grow th and  p rosperity  It flourished 
and  grew rich and  productive an d  becam e, in  
Strabo's words, 'th e  greatest em porium  in  the  
inhabited  w orld ' (El-Abbadi, 2000). W ith in  decades 
of its foundation , it had  becom e th e  m ajor com ­
mercial centre of th e  ancien t M editerranean, and  
for m ore th a n  three h u n d red  years it rem ained the 
richest and  m ost prosperous city of antiquity. Its 
eventful history  has left A lexandria w ith  a variety 
of archaeological rem ains, m any  of w hich are now  
subm erged (Morcos, 1985).

The Pharos and the Qait Bey Citadel

The Pharos, th e  beacon  of o ld  A lexandria and  
one of the  seven w onders of th e  anc ien t w orld, was 
bu ilt in  th e  th ird  cen tu ry  BC under Ptolem y I and  
Ptolem y II. A structure rising to  a he ig h t of about 
120 m  (Figure 2), it cast a b righ t ligh t th a t could  be 
seen for 30 nau tical miles. Strabo described it as 
being constructed  of w hite  m arble. The task of 
constructing  a bu ild ing  of such a he ig h t o n  such a 
narrow  base has baffled archaeologists an d  engi­
neers. The im portance an d  grandeur of th e  b u ild ­
in g  secured for th e  Pharos a p o s itio n  of 
pre-em inence in  the  annals of civil engineering 
(Hague and  Christie, 1975). Al-Masudi left a reli­
able eyewitness account of th e  ligh thouse as he 
saw it in  944, before a v io len t earthquake b rough t 
dow n th e  top  part of the  tow er in  955. A series of 
earthquakes from  th e  10th  to  th e  14th  cen tu ry  
com pleted  th e  destruction . Its rem ains lie u n d er­
w ater near th e  en trance to  Alexandria's Eastern 
Harbour. The Qait Bey Citadel, bu ilt by  M am eluk 
Sultan Ashraf Qait Bey tow ards th e  en d  of the  15th  
century, stands o n  th e  site of th e  form er ligh t­
house. The re-use of th e  site was first suggested by  
Thiersch in  1909 (Figure 3).

A lexandrian  archaeologists have been  aware 
for a long  tim e th a t  a significant p art of the  
anc ien t city  is underw ater, th e  resu lt of local tec­

Figure 2. 
Reconstruction 
of th e  ancient 
Pharos Lighthouse
(Thiersch, 1909).

Figure 3.
Ground floor plan 
of th e  Qait Bey 
Citadel 
superimposed 
on th e
reconstruction 
of th e  ancient 
Pharos Lighthouse
(Thiersch, 1909).

to n ic  changes an d  global sea-level rise. Ruins d a t­
ing  from  500 BC are subm erged 2-5 .5  m  below  
th e  surface of th e  sea. Some of th e  subm erged 
m o n u m e n ts  rem ain ed  very  obvious. Late in  th e  
n in e te e n th  cen tury , tw o m agn ificen t obelisks 
(1500 BC), on e  ly ing  an d  th e  o th e r stan d in g  were 
facing th e  Eastern H arbour o n ly  120 m  from  th e  
shore. Of th e  tw o C leopatra 's N eedles th a t  once 
ad o rned  th e  en trance  to  th e  C esarium  tem ple, 
o n e  n o w  stands o n  th e  T ham es em b an k m en t in  
L ondon. The o th e r was offered by  Khedive Ismael 
in  1879 to  th e  USA to  be erected  in  N ew  York's 
C entral Park (Figure 4). G orring  (1882), w ho  
tran sp o rted  th e  obelisk, n o te d  th a t  several o th e r 
co lum ns cou ld  be seen s tan d in g  u n d er th e  w ater
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Figure 4. 
C leopatra 's 

Needle fa rin g  
th e  Eastern 
Flarbour, in 

19 th  cen tu ry  
A lexandria, 

before  its 
tra n s p o r t  to  

New York 
in 1879 

(after Breccia, 
1914).

o n  a clear day. Breccia (1914) m a in ta in ed  th a t  the  
o u tlin e  of A ntirhodos Island an d  several m o n u ­
m en ts  could  be seen o n  a clear day  un d er the  
w aters of th e  Eastern Harbour. The coastal w aters 
of A lexandria were a tou rist a ttrac tio n  at th e  en d  
of th e  19 th  century . A one-day  b o a t trip  c o n ­
d ucted  by  Abbé Suard allow ed tourists to  view  
m a n y  subm erged  structu res an d  statues. The 
h ig h lig h t of th e  excursion as it appeared  in  
'A lexandrie anc ienne  et nouvelle ' (Suard, 1899) 
was a v isit to  th e  Pharos site, w here divers 
equ ipped  w ith  ropes an d  h a rp o o n s a ttem p ted  to  
lift pieces of m arble an d  stone for th e  tourists.

In 1961, Kamel A bul-Saadat d iscovered  a 
sta tue of Isis (Figure 6, p. 21, an d  Figure 7, p. 24) 
a n d  o th e r Pharaonic artefacts in  A lexandria's 
Eastern H arbour. He iden tified  an o th er 18 item s 
scattered o n  th e  sea floor betw een  th e  Q ait Bey 
C itadel an d  D iam ond  Rock, a d istance of 130 m  
(Morcos, 1965; Frost, 1975).

T he su b m erg ed  archaeo log ica l sites th e n  
rem ained  relatively u n d istu rb ed  u n til coastal ero ­
sion at th e  base of th e  citadel caused concern  for 
its stability. In 1993, approx im ate ly  180 concrete 
blocks, of 7 -20 to n s  each, w ere p laced  30 m  off­
shore from  th e  m o st e roded  section  of th e  
C itadel's base, to  create a subm erged breakwater. 
U n fo rtu n a te ly  th e  blocks w ere p laced  d irectly  on  
to p  of an tiqu ities fo u n d  along  th e  m arg ins of the  
subm erged Pharos site. The resu lting  furore in  the  
n a tio n a l an d  in te rn a tio n a l press ended  fu rthe r 
d u m p in g  of blocks u n til a m ore th o ro u g h  eng i­
neering  an d  archaeological survey could  be car­

ried  ou t, an d  an  in teg rated  so lu tion  fo u n d  to  give 
o p tim u m  p ro tec tio n  to  all aspects o f th e  site.

The coastal erosion th rea ten in g  th e  Q ait Bey 
Citadel an d  th e  controversy surrounding  its p ro ­
tection  led the  Suprem e Council of A ntiquities to  
request th e  C en tre  d 'E tudes A lexandrines of 
France's C entre N ational de la Recherche Scien­
tifique to  study th e  area around  th e  Citadel. A p ri­
vately-funded Franco-Egyptian m ission consisting 
of 30 divers an d  led by  Prof. Jean-Yves Em pereur 
was launched . The m ission started its w ork in  the  
au tu m n  of 1995. Its aim  was th e  full d o cu m en ta­
tio n  of the  w hole site as well as th e  restoration  of 
a num ber of im p o rtan t pieces. Since th e n  the  m is­
sion has con tin u ed  its w ork for a num ber of sea­
sons a n d  loca ted  a n d  reco rded  m a n y  
archaeological pieces, m ain ly  architectural ele­
m ents, such as bu ild ing  blocks, co lum ns an d  capi­
tals, m ost of w h ich  are m ade of Aswan granite. 
Thirty-four pieces have been  salvaged, restored and  
are now  displayed in  the  archaeological gardens of 
Kom El-Dekkah in  Alexandria.

T he descrip tion  of th e  2,500 pieces scattered  
over an  area of 2.5 hectares attests to  an  ex trao r­
d inarily  rich  underw ater archaeological site. H u n ­
dreds of co lum ns of P haraon ic an d  Greek style, 
m ostly  in  p in k  gran ite  from  Aswan b u t som e in  
m arble, rang ing  from  sm all nodu les to  huge g ran ­
ite shafts 2.4 m  in  diam eter, have b een  d o cu ­
m en ted . T w enty-eight sph inxes bear th e  insignia 
of w ell-know n P haraohs from  th e  19 th  to  th e  6 th  
c e n tu ry  BC. T here w ere four obelisks: th ree  
P haraon ic (end  of 14 th  ce n tu ry  BC), an d  one 
P tolem aic from  a m u ch  later period  (early 3rd 
cen tu ry  BC). All these  elem en ts help  to  bu ild -up  
a p ic tu re of th e  Pharos (Em pereur, 1995, 1996a, 
1996b, 1998, 2000).

T he m a n y  in te resting  artefacts raised by  Jean- 
Yves Em pereur an d  h is team  since O ctober 1995, 
th e  w ork of Franck G oddio 's group o n  m app ing  
th e  Eastern H arbour since 1996 (La Riche, 1996; 
G oddio  an d  D arw ish, 1998; G oddio  et aí, 1998; 
Forem an, 1999; G oddio , 2000; ) an d  th e  th rea ts 
posed  to  these  sites by  erosion, p o llu tio n  an d  m is­
d irected  sea defence efforts, focused th e  w orld 's 
a tte n tio n  o n  A lexandria in  th e  late 1990s.
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Background to the workshop

I n  M ay 1994, th e  M arine Policy C enter of th e  
W oods Hole O ceanographic In stitu tio n  o rgan ­

ized a one-day m eeting  o n  'A lexandria, th e  Land- 
Sea R ela tionsh ip , M arine A rchaeology, an d  
Coastal D evelopm ent'. The m eeting  convened  by 
th e  late Jam es M. Broadus and  Nils Tongring, 
b ro u g h t toge ther a num ber of archaeologists and  
m arine  scientists, inc lud ing  th ree  from  Egypt 
(Farouk El-Baz, M akram  Gerges an d  Selim M or­
cos). The effects o n  A lexandria of relative sea-level 
rise, changes in  th e  Nile Delta and  rap id  urban  
an d  coastal developm en t were am ong  th e  ques­
tions addressed. The participan ts em phasized th e  
im portance of in terd iscip linary  research and  th e  
need  for in teg rated  coastal m anagem ent. They 
suggested a w orkshop  in  A lexandria to  discuss spe­
cific problem s, w h ich  also relate to  o th e r parts of 
th e  M editerranean, an d  coastal regions elsewhere.

The discussions an d  conclusions of th e  M ay 
1994 m eeting  were described in  a m em o ran d u m , 
d rafted  in  Arabic an d  addressed to  th e  A rchaeo­
logical Society of A lexandria in  Ju ly  1994 by  Prof. 
Selim M orcos. The find ings w ere fu rther d is­
cussed at a ro u n d  tab le h e ld  at th e  conclusion  of 
a sym posium  o n  'Europe an d  Egypt, C o-operation  
in  A rchaeo logy ' (A lexandria , 7 -8  D ecem ber 
1994), an d  were th e  m a in  subjects discussed at 
th e  an n u a l scientific m eeting  of th e  A rchaeologi­
cal Society of A lexandria, 3 -4  April 1996.

Parallel to  these activities was a w elcom e devel­
op m en t in  UNESCO. Late in  1995, the  O rganiza­
tio n 's  G eneral C onference approved  th e  
establishm ent of an  interdisciplinary initiative on 
'E nvironm ent an d  D evelopm ent in  Coastal Regions 
an d  in  Small Islands' (CSI). In N ovem ber 1995, a 
m eeting  of UNESCO staff m em bers from  the  Sec­
tors for Natural Sciences and  for Culture discussed 
a proposal by  Selim M orcos to  support an  in terdis­

ciplinary w orkshop o n  the  underw ater historical 
sites of Alexandria and  its coastal environm ent. 
This was followed, one year later, by  a briefing to  a 
m eeting  of UNESCO staff m em bers, in  Novem ber 
1996, on  the  progress m ade in  convening  the  w ork­
shop. It was decided th a t UNESCO co-sponsor the 
proposed w orkshop th rough  the  jo in t effort of CSI, 
Divisions of Cultural Heritage and  Geology, in  co­
operation  w ith  th e  UNESCO Office in  Cairo.

The idea of co n v en in g  a broad-scale in te rn a ­
tio n a l scientific m eeting  to  consider A lexandria's 
underw ater heritage was suppo rted  by  scholars 
b o th  w ith in  Egypt an d  in  in s titu tio n s  abroad. The 
U niversity  of A lexandria designated  a Steering 
C om m ittee  com posed  of H assan Awad, M ostapha 
El-Abbadi an d  Youssef H alim , w h o  took  th e  n ec­
essary steps to  b rin g  th is  d ream  to  fru ition .

The in te rn a tio n a l w orkshop  o n  Subm arine 
Archaeology and  Coastal M anagem ent was co n ­
vened  in  Alexandria, 7-11 April 1997. The event 
was organized in  response to  th e  w idespread in te r­
est expressed by  the  scientific and  cultural com ­
m unities in  Egypt and  abroad, and  benefited  from  
th e  m oral and  m aterial support of several govern­
m en tal and  non-governm ental organizations.

The w orkshop cam e at an opportune tim e as 
th e  need  for an in terdiscip linary  approach to  
resolve th e  conflicting needs in  the  coastal area 
becam e apparent. This w orkshop was one of the 
first in te rnational m eetings to  exam ine th e  rela­
tio n sh ip  betw een  subm arine  archaeology  and  
coastal developm ent. The w orkshop took  place as a 
result of (i) th e  convergence of th e  interests of b o th  
the  University of Alexandria and  the  in ternational 
scientific com m unity, (ii) the  favourable response 
of UNESCO, and  (iii) th e  successful field w ork in  
and  around the  Eastern Harbour carried o u t by sci­
entists supported  by the  Supreme Council of A ntiq­
uities, as well as several national and  in ternational 
institu tions an d  o ther sources. The w orkshop was
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organized by th e  U niversity of Alexandria, the
Supreme Council of Antiquities an d  UNESCO.
A nnex 1 contains the  nam es of th e  individuals
involved in  th e  w orkshop organizing com m ittee.

The w orkshop  was supported  by:
• A rchaeology D epartm en t, U niversity  of 

A lexandria
• O ceanography  D epartm en t, U niversity  of 

A lexandria
• A rchaeological Society of A lexandria
• Institu t Français d'Archéologie Orientale, Cairo
• C entre d 'E tudes A lexandrines of th e  French 

C entre N ational de la Recherche Scientifique, 
A lexandria

• In s titu t E uropéen d 'A rchéologie Sous-M arine 
an d  its m ission  in  A lexandria

• W oods Hole O ceanographic In stitu tio n , USA
• Egyptian E nv ironm ental Affairs Agency
• M inistry  of Tourism
• French G eneral C onsulate , A lexandria
• Italian  Embassy, Cairo
• A lexandria B usinessm en's A ssociation

Objectives

The objectives of th e  w orkshop  w ere as follows:
• To review  previous studies an d  evaluate th e  

progress m ade in  surveying th e  sunken  h a r­
bours an d  th e  subm erged archaeological sites 
of A lexandria, an d  th e  su rro u n d in g  area.

• To exchange experiences w ith  th e  in te rn a ­
tiona l co m m u n ity  concern ing  m odern  te ch ­
nologies in  subm arine archaeological research, 
detec tion  an d  survey.

• To assess past an d  present m orphodynam ic 
shoreline changes in  Alexandria, an d  changes 
due to  sea-level rise and  land  subsidence, and  to  
m ake predictions for th e  nex t century.

• To analyse th e  stresses o n  th e  coastal e n v iro n ­
m e n t an d  o n  th e  subm erged archaeological 
rem ains caused by  in ten se  u rb an  deve lopm en t 
an d  land-based  activities, in c lu d in g  po llu tion , 
erosion  an d  sed im ent accretion.

• To recom m end  a global strategy for th e  Q ait 
Bey/Pharos area, in teg ra ting  sustainable devel­
o p m e n t o f coastal areas w ith  th e  p ro tec tio n  of 
th e  subm erged archaeological sites.

Workshop organization

Opening session
The open ing  cerem ony for the  w orkshop was held  
in  the  A lexandria Conference Centre on  7 April 
1997. Professor Essam Salem, th e n  President of the 
University of Alexandria, w elcom ed the  partici­
pan ts and  em phasized th a t the  University, by  virtue 
of its geographic position, gives h igh  priority  to  dis­
ciplines related to  m arine sciences an d  M editer­
ranean  studies. Dr Ali Hassan, th e n  Secretary- 
General of the  Supreme Council of Antiquities, 
referred to  th e  ongoing underw ater archaeological 
activities in  and  around  the  Eastern H arbour and 
the  th rea t posed to  these sites by  ill-conceived 
shoreline p ro tec tion  m easures, such as in  El- 
Silsilah. Mr A dnan Shihab-El Din, th e n  Director of 
the  UNESCO Regional Office in  Cairo, discussed 
the  O rganization's program m es in  relation to  the 
issues under consideration. He referred particularly 
to  a UNESCO initiative, th e  'E nvironm ent and 
D evelopm ent in  Coastal Regions an d  in  Small 
Islands' platform . He also m ade m en tio n  of the 
Cultural Heritage Division, w hich  has a long trad i­
tio n  of co-operation w ith  the  authorities and  schol­
ars of an tiq u ities  in  Egypt, a n d  is h o s tin g  
negotiations on  a new  conven tion  for th e  protec­
tio n  of underw ater cultural heritage. The th e n  Gov­
ern o r of A lexandria, C ouncillo r El-Sayed 
El-Gawsaky, assured th e  participants of the  endeav­
ours of the  G overnorate of Alexandria to  p lan  the 
developm ent of the  coastal zone of A lexandria in  a 
scientific an d  environm entally  sound  m anner.

M ore th a n  250 personalities including  staff 
m em bers from  th e  A lexandria G overnorate, the 
M inistry of the  Interior, the  M inistry of Tourism, 
the  Egyptian Navy, th e  Egyptian Environm ental 
Affairs Agency an d  th e  Alexandria Businessmen's 
Association attended  the  opening  session. D iplo­
m atic representatives from  embassies and  co n ­
sulates in  Cairo an d  A lexandria a ttended  th e  
open ing  session an d  som e of th e  w orking sessions 
of the  w orkshop. A bout 70 m edia personnel from  
TV, radio and  the  press, from  Egypt an d  abroad, 
covered th e  m eeting. Some 100 experts an d  partic­
ipants from  Egypt and  abroad took  part in  the 
w orking sessions of th e  w orkshop (Annex 2).
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Figure 5. 
Flonor Frost and 

Kamel Abul- 
S aad a t on th e  

Pharos site , 
during th e  

field  work of a 
UNESCO m ission 

in  O ctober 1968. 
Source: H. Frost

Workshop sessions
Eleven w orkshop  sessions over four days were 
devo ted  to  scientific p resen ta tions an d  discus­
sions (see A nnex  3 for th e  co n ten ts  of each ses­
sion). The scientific p resen ta tions covered a w ide 
range of topics o n  th e  fo llow ing m ajor them es:
• A lexandria's h isto rical background
• underw ater archaeology along the  A lexandrian 

coast an d  around  the  M editerranean Basin
• rem ote sensing an d  archaeology
• conservation  an d  m an ag em en t techn iques 

for underw ater artefacts
• legislation
• p o llu tio n  an d  erosion
• in teg ra ted  m an ag em en t of coastal develop­

m e n t an d  heritage.

Exhibition
The Italian  exh ib itio n  'D iving in  th e  Past, La M ar­
m o tta  Case S tudy ' was inaugu ra ted  an d  lasted  for 
th e  d u ra tio n  of th e  w orkshop. This was arranged  
by  th e  organizers of th e  w orkshop, th e  Italian  
C ultural C entre in  Egypt an d  th e  Italian  N ational 
M useum  for P rehistory  an d  E thnography  'Luigi 
P igorini' in  Rome. The ex h ib itio n  focused o n  th e  
system atic  a n n u a l research  excavations, c o n ­
d ucted  since 1992 in  th e  subm erged village of 
M arm otta , Lake Bracciano, cen tral Italy. Here, in  
th e  sum m er of 1994, a great w ooden  canoe 
carved from  a single tree -trunk  was d iscovered 
an d  salvaged, an d  is cu rren tly  being  restored. The 
purpose of th e  ex h ib itio n  was to  exp lain  to  th e  
public  how  research in stitu te s  operate  an d  h elp  to  
p ro tec t underw ater rem ains.

Field trips
Two field trips offered th e  partic ipan ts an  in sigh t 
in to  th e  m arine-re lated  archaeological sites of 
A lexandria. The first was a visit to  th e  R om an 
T h ea tre  a t Kom El-D ekkah to  ex a m in e  th e  
recen tly  recovered archaeological artefacts from  
th e  Pharos site. They also v isited  th e  M aritim e 
M useum  to  see th e  trea tm e n t an d  conservation  
laboratory, th e  sta tue of Isis, an d  o th e r artefacts 
discovered by  Kamel Abul-Saadat an d  raised by 
th e  N avy in  1962. O n th e  second trip , th e  partic i­
p an ts  travelled  to  tw o archaeological sites near 
A lexandria, M area an d  M arina.

The scientific p resen ta tions are sum m arized  in  
th is  repo rt as well as som e of th e  discussions. Full- 
len g th  versions of m a n y  of th e  papers have been  
p u b lish e d  in  'U n d e rw a te r  a rch aeo lo g y  an d  
coasta l m a n a g e m e n t. Focus o n  A lexandria ' 
(M ostafa et aí, 2000).

Working groups
D u rin g  th e  seco n d  p h ase  of th e  w orkshop , 
partic ipan ts form ed tw o w orking  groups to  d is­
cuss th e  stab ility  of th e  Q ait Bey C itadel an d  the  
long-te rm  m an ag em en t of underw ater archaeo­
logical sites. The conclusions of th e  tw o groups 
form ed th e  basis for th e  final recom m enda tions 
of th e  w orkshop . A nnex  4 lists th e  persons 
involved  in  th e  w ork ing  groups.

Awards
D uring a recep tion , h o sted  in  th e  G eneral C o n ­
sulate of France in  A lexandria o n  8 April 1997, 
His Excellency J. P. Castella, F rench C onsul G en­
eral, aw arded G o v ern m en t m edals inscribed w ith  
th e ir  nam es an d  th e  w ords 'A rchéologie Sous- 
M arine ', to  th ree  p ioneers of subm arine archaeol­
ogy in  A lexandria:
• Ms H onor Frost, U.K.
• Prof. Selim M orcos, Egypt
• Mr Kamel Abul-Saadat, Egypt (posthum ously), 

accepted  by  h is b ro th er Mr Ezat M. Sadeq.
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Figure 6.
C olossal s ta tu e  o f  G oddess 
Isis from  th e  3rd c en tu ry  
BC (red  g ra n ite , 7 m long , 
25 to n s ) ,  show n here  
b esid e  a s ta tu e  o f  a m an 
(120  cm lo n g ).
Photos: S. Morcos

Highlights of the workshop discussions

The focus of th e  w orkshop discussions was o n  the  
recen t w ork of th e  Em pereur an d  G oddio team s 
an d  th e  prob lem  of th e  Citadel. The participan ts 
show ed considerable in te rest in  th e  early archaeo­
logical discoveries of Kamel Abul-Saadat in  the  
Eastern H arbour a round  Q ait Bey an d  El-Silsilah -  
Cape Lochias, pa rticu la rly  th e  ra ising  of an  
im pressive statue of a w om an , ostensibly  Isis or a 
Ptolem aic Q ueen (Figure 6; an d  Figure 7, p. 24). 
The m ore recent success of Jean-Yves Em pereur 
an d  his Franco-Egyptian team  of archaeologists 
an d  divers in  m app ing  th e  th o u san d s of fragm ents 
lying off th e  Q ait Bey Citadel, an d  th e  recovery of 
som e of th e  m ore in te resting  pieces, were also d is­
cussed. M ost of th e  finds are probably  from  the  
Pharos itself an d  th e  su rround ing  site. The m ale 
colossus, w h ich  was salvaged in  separate pieces, in  
O ctober 1995 an d  April 1996, a ttracted  consider­
able a tten tion .

A Franco-Egyptian group un d er th e  leadership 
of Franck G oddio conducted  a series of dives in  
th e  Eastern H arbour an d  m ade an  ou tline  of the  
A ncient Harbour. In h is  p re lim inary  account, 
G oddio referenced his ou tline  by  m eans of a geo­
graphic in fo rm ation  system , accurate to  50 cm . 
A part from  som e slides of am phora  an d  o ther 
objects th a t were lifted to  th e  surface, cleaned, 
pho tog raphed , an d  replaced, an d  a schem atic 
m ap, n o  details have yet been  released. The m ost 
striking difference from  th e  Strabo descrip tion  is 
th a t th e  A ntirhodos Island is now  placed to  the

w est of th e  T im onium  peninsu la . A considerable 
n u m b e r of am p h o rae  w ere fo u n d  u n b ro k en , 
w h ich  suggested to  one questioner th a t they  
m arked a wreck, n o t th e  shore. A nother advised 
cau tion  in  iden tify ing  docks, p o in tin g  o u t th a t 
hun d red s of years of oceanic processes m ay d istort 
th e  evidence. There was a discussion as to  w hether 
Rom an an d  Greek w ork could  be d istinguished  
based o n  th e  colour of th e  m ortar. The finds were 
unques tionab ly  jum bled  co lum ns from  different 
periods, an d  th is  could  provide verification of th e  
story of m edieval defenders w ho, fearing an  inva­
sion from  th e  sea, du m p ed  any  m oveable object 
th ey  could  find  in to  th e  harbour.

The discoveries have h ad  m a n y  consequences 
for th e  E gyptian  A n tiq u ities  Services of th e  
Suprem e C ouncil of A ntiqu ities an d  for th e  fu tu re 
of archaeology in  A lexandria. For exam ple, a new  
m useum  o n  th e  h is to ry  of A lexandria is p lan n ed  
an d  th e  Suprem e C ouncil of A ntiqu ities has 
becom e m ore aware of th e  grow ing significance 
of Egypt's G reco-Rom an past.

To u n d erstan d  th e  tecton ic  changes th a t have 
occurred in  th e  area, coring an d  sed im ent analysis 
m ust be carried ou t. It is becom ing  increasingly 
ev id en t th a t  a m u ltid isc ip lin a ry
approach, involv ing  archaeologists, 
geologists, oceanographers, art h is­
to rians an d  Egyptologists, is neces­
sary to  investigate th e  com plex  
developm ent, decline, an d  d isap­
pearance of th e  an c ien t city  of 
A lexandria.
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The im m edia te  p rob lem  of th e  erosion  of the  
Q ait Bey C itadel's fo u n d a tio n  was raised. The p re­
lim inary  m odelling , as described in  th e  m eeting , 
was inconclusive. The s tudy  of m ore  elaborate 
m odels is underw ay, b u t som e ad hoc m easures to  
h a lt th e  dam age m ay  have to  be taken  before the  
theore tical analysis is com pleted .

A nother concern discussed was the  con tinu ing  
flow of un treated , m unicipal and  industrial w aste­
w ater in to  the  M editerranean Sea at Alexandria, 
b o th  inside and  outside the  Eastern Harbour. This is 
estim ated to  be about 300,000 cubic m etres per day, 
representing one th ird  of the  city's wastewater. The 
rem ain ing  tw o-thirds, of w hich  half receives pri­
m ary treatm ent, are released in to  Lake M ariout 
from  w here it flows o u t th rough  the  El M ex p u m p ­
ing station  to  El M ex Bay, w est of Alexandria. Plans 
are being m ade to  divert all of the  city's wastewater 
to  th e  trea tm en t p lants and  Lake M ariout, thus 
stopping th e  in p u t of un trea ted  wastewater in to  the 
Eastern Harbour. The contro l of th is problem  will 
determ ine future levels of sustainable m ulti-pur­
pose use of Alexandria's coastal area. U nfortunately, 
th e  business com m unity, th o u g h  invited, was n o t 
represented at th e  w orkshop, nor were th e  users of 
th e  Eastern Harbour, such as fisherm en, boat 
builders an d  boat owners. It is notew orthy, how ­
ever, th a t th e  A lexandria Businessmen's Association 
co-sponsored the  workshop.

A suggestion was m ade to  create an  un d erw a­
ter archaeological park  in  th e  Eastern Harbour. 
However, it was n o t clear h o w  th is  w ou ld  be 
im p lem en ted . Preserving th e  offshore area m ay 
becom e increasing ly  difficult, as has been  the  
case w ith  lan d  sites, e.g. th e  new  A lexandria 
Library an d  C onference C entre an d  th e  nearby  
hosp ita l have b een  co n stru c ted  in  im p o rta n t h is­
torical areas, even th o u g h  o n ly  lim ited  archaeo­
logical exp lo ra tion  h ad  been  u ndertaken . O ne 
ex trem e view  m ig h t be to  d ra in  th e  en tire  Eastern 
H arbour. Perhaps m ore practically, a concern  for 
th e  G reco-Rom an city  m ay  at least reduce any  
fu rthe r loss an d  slowly add  to  th e  finds already 
m ade, m ak ing  th e  m o d ern  city  an  increasingly  
im p o r ta n t  to u r is t  d e s tin a tio n . T he p u b lic ity  
given to  th e  recen t recovery efforts dem onstra tes 
th e  great w orldw ide in te rest in  th e  P tolem aic city.

Summaries of the workshop presentations
(For a list o f  the presentations, see Annex 3)

Session I

A ncient A lexandria
and the M editerranean world
L o t f y  A . Y e h ia , A r c h a e o l o g y  D e p a r t m e n t , 

Fa c u l t y  o f  A r t s , A l e x a n d r ia  U n iv e r s it y , 

A l e x a n d r ia , Eg y p t

Links betw een  th e  site of A lexandria an d  o ther 
p o in ts  along  th e  M edite rranean  shore started  
lo n g  before th e  fo u n d a tio n  of th e  city. Evidence 
from  literary , h is to ric a l a n d  archaeo log ica l 
sources, p o in ts  to  m ilita ry  encoun te rs  an d  co m ­
m ercial con tac ts  invo lv ing  Pharos an d  Rhacotis.

D uring P tolem aic an d  R om an tim es, A lexan­
d ria gradually  claim ed precedence over o the r 
M edite rranean  cities in  various fields. Its lig h t­
house an d  tw o active ports m ade it th e  'G reatest 
E m porium  in  th e  W orld ', w hile  th e  M ouseion or 
th e  School o f A lexandria , to g e th e r  w ith  its 
fam ous library, gave it th e  lead in  specialized 
learn ing  in  m ed icine an d  astronom y, an d  allow ed 
for an  exchange of scholars.

In m atte rs  of relig ion an d  religious th o u g h t, 
A lexandria also p layed  a p ro m in e n t role. The 
Egyptian cults of Isis an d  Serapis spread from  
A lexandria to  th e  Asian an d  E uropean shores of 
th e  M editerranean . C hristian  A lexandrian  schol­
ars defended  th e ir  new  creed against R om an p a n ­
th e ism  w ith in  th e  M ed ite rran ean  b as in  an d  
exchanged  ideas w ith  v isiting  fellow  C hristians.

The greatest emporium in the inhabited world
M o st a f a  El -A b b a d i , A r c h a e o l o g y  D e p a r t m e n t , 

Fa c u l t y  o f  A r t s , A l e x a n d r ia  U n iv e r s it y , 

A l e x a n d r ia , Eg y p t

A lexander conceived  h is  n ew  city, A lexandria, as 
an  em porium  or trad in g  cen tre. His finance m in ­
ister in  Egypt, th e  n o to rio u s C leom enes, c o n ­
tro lled  an  in te rn a tio n a l trade m o n o p o ly  in  grain  
from  A lexandria.

U nder stric t P to lem aic econom ic policy, effi­
c ie n t f in an c ia l re g u la tio n s  w ere fo rm u la te d .
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Pto lem y II Philadelphias o rdered  th e  exchange of 
foreign go ld  an d  silver for new  P tolem aic coins 
as a c o n d itio n  for trad in g  in  A lexandria an d  
th ro u g h o u t th e  rest of Egypt. A papyrus from  th e  
m idd le  of th e  2 n d  ce n tu ry  BC m e n tio n s  th e  fo r­
m a tio n  of a m u lti-n a tio n a l co m p an y  engaged  in  
trade w ith  lands in  east Africa. The banker for 
th is  co n tra c t was a R om an citizen . From th e  m id ­
dle of th e  2 n d  ce n tu ry  BC, R om an financiers 
p layed  an  increasing  role in  th e  A lexandrian  
m o n ey  m arket. Backed by  R om an cap ita l an d  
in terest, in  118-116  BC A lexandrian  sailors d is­
covered th e  use of th e  m o n so o n  w inds for n av i­
gation  w ith in  th e  In d ian  O cean. Thus, for th e  
first tim e, th e  re tu rn  jo u rn ey  from  Egypt to  Ind ia 
was m ade possible in  less th a n  on e  year. As a 
resu lt, A lex a n d rian  fo re ig n  tra d e  m u ltip lie d  
m any-fold .

A ugustus Caesar co n q u ered  Egypt in  30 BC. 
A lexandrian  businessm en  to o k  full advantage of 
th e  so-called pax Romana, w h ich  m e an t am ong  
o th e r th ings, trade by  b o th  lan d  an d  sea. W ith  
perfect harbou rs an d  easy m eans of co m m u n ica­
tion , A lexandria m a in ta in ed  close, d irect con tac ts 
w ith  w orld  m arkets du rin g  th e  ensu ing  th ree  cen ­
turies. It flourished  an d  grew  rich  an d  productive 
an d  becam e, in  S trabo's w ords, 'th e  g reatest 
em porium  in  th e  in h a b ite d  w orld '.

Alexandria's urbanization plan  
and eco-tourism
M o h s e n  Za h r a n , P r e s id e n t , N a t io n a l  A u t h o r it y  

f o r  t h e  L ib r a r y  o f  A l e x a n d r ia  a n d  U r b a n  

A d v is o r  t o  t h e  G o v e r n o r a t e  o f  A l e x a n d r ia

In 1983 a com prehensive  d eve lopm en t p lan  for 
th e  city  of A lexandria was agreed u p o n  by  all p a r­
ties concerned . E xpansion of th e  city  w ou ld  be 
tow ards th e  desert, th e re  w ou ld  be a netw ork  of 
roads th ro u g h o u t th e  city, an d  tran sp o rt w ould  
be exp an d ed  to  encourage decen tra lization .

A lexandria faces m a n y  problem s inc lud ing  
u rb an  m igra tion , sewage disposal, tou ris t village 
expansion . In order to  solve these  problem s, there 
is a n eed  for the:
• im p lem en ta tio n  of a coastal m an ag em en t

program m e

• p rep ara tio n  of gu idelines an d  an  effective 
coastal m an ag em en t p lan , w h ich  will include 
u rb an  w ate rfron t rev italization

• rediscovery of w aterfron ts an d  conservation  
of na tu ra l heritage.

W hile th e re  is conflic t betw een  th e  conserva tion  
of n a tu ra l resources an d  econom ic deve lopm en t, 
th e  id en tifica tio n , reh a b ilita tio n  a n d  preserva­
tio n  of h isto ric  sites m u st rem a in  a priority . A 
database of these  sites sh o u ld  be com piled . C om ­
m u n ity  p a rtic ip a tio n  is also n eed ed  in  th e  devel­
o p m e n t an d  im p le m e n ta tio n  of th e  coasta l 
m an ag e m en t p lan .

Coastal resources: The need for 
a m anagem ent system
Ib t e h a l  Y. E l -Ba s t a w is s i, A r c h it e c t u r e  

D e p a r t m e n t , Fa c u l t y  o f  En g in e e r in g ,

A l e x a n d r ia  U n iv e r s it y , A l e x a n d r ia , E g y p t

Coastal resources are co n cen tra ted  in  a narrow  
b a n d  w here th e  c o n tin e n t m eets th e  sea; h o w ­
ever, th e y  are used by  a p o p u la tio n  scattered 
across th e  co n tin en ta l landm ass. The pressure on  
these scarce coastal resources has grow n w ith  
increases in  p o p u la tio n , w ealth , m obility , and  
leisure tim e. The p resen ta tio n  exam ined  m an 's  
in te rac tio n  w ith  th e  coastal zone an d  discussed 
h o w  a coastal m an ag em en t p rogram m e m ig h t be 
conceived  an d  im plem en ted . The princip les and  
guidelines for coastal zone m an ag em en t p lans 
w ere also explored. W aterfron t rev italization  was 
discussed w ith  reference to  A lexandria.

Session II

Preservation o f  submerged m onum ents 
and developm ent needs
N ic o l a s  G r im a l , t h e n  D ir e c t o r , In s t it u t  

Fr a n ç a is  d 'A r c h é o l o g ie  O r ie n t a l e , C a ir o

Q uestions o n  how  to  preserve underw ater m o n u ­
m en ts  were discussed. These inc luded  w h a t to  
preserve, th e  tech n o lo g y  to  preserve underw ater 
m o n u m en ts , an d  h o w  to  in te rp re t underw ater 
discoveries. There is a n eed  for a database includ-
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Legend in  Arabic:

Area ofSilsila. 1. Four sarcophages; 2. Two 
sarcophages; 3. Statue without head, in a Greek 
dress, stairs with 3 steps, columns in marble 
and granite, broken sarcophage made of basalt; 
4. Columns of marble in front of th e  Tiro Club 
(hunting/shooting club).
Area o f  Qait Bey. 5a. S tatue of th e  Goddess Isis; 
5b. S tatue of Ramses; 5c. S tatue in th e  form of 
a sphynx; 5d. A num ber of sarcophages and 
columns in granite  and marble, and a number 
of stones in marble from Pharos. 'There are 
also o th e r objects in th e  area which I could not 
identify, since they  are present a t  a great 
depth from th e  sea surface'.
Presented by the discoverer, Kamel Abul-Saadat, 
7/11/1961

(Comment by S. Horcos: The date  provided by 
Abul-Saadat coincides with th e  period during 
which his discoveries were made. This map was 
actually drawn a t  a later date .)

Figure 7. 
Drawing by 

Kamel Abul- 
S aadat, show ing 
th e  positions of 

his discoveries 
in th e  Eastern 

Harbour and 
a round  th e  Qait 

Bey C itadel 
(Morcos, 2000).

in g  su b m a rin e  m o n u m e n ts ,  e n v iro n m e n ta l 
param eters an d  d eve lopm en t p lans. A ny em er­
gency  in te rv e n tio n s , such  as are n ee d ed  in  
A lexandria , m u st take in to  a c co u n t ex is tin g  
d ev e lopm en t plans.

Early discoveries o f  subm arine archaeological 
sites in Alexandria
Se l im  M o r c o s , fo r m e r l y  U n iv e r s it y  o f  

A l e x a n d r ia  a n d  U N E S C O , Pa r is

W hile early  archaeologists of A lexandria were 
aware th a t  a significant p art of th e  an c ien t city  
existed u n d er th e  sea, n o  serious a ttem p t was 
m ade to  explore th e  underw ater heritage. This 
was largely because of th e  prim itive too ls avail­
able for underw ater exp lo ra tion  prior to  W orld 
W ar 2, an d  th e  large am o u n t of rich, unexp lo red  
heritage o n  land . The task  was left to  chance and  
to  som e pioneers d riven  by  scientific curiosity  
a n d  en thusiasm .

In 1859, Larousse fo u n d  th a t  th e  o ld  C anopic 
b ran ch  of th e  Nile ex tended  som e 8 km  along  the  
b o tto m  of Abu Qir Bay. In th e  early 1930s, a p ilo t 
repo rted  to  Prince O m ar Toussoun th a t, w hile fly­
ing  over th e  bay, h e  saw vast rem ains below  the  
water. G uided by  local fisherm en  an d  aided by  
divers, Toussoun was able to  locate several large

structures an d  to  salvage a statue, th e  h ead  of 
A lexander th e  G reat n o w  o n  d isplay  in  th e  Greco- 
R om an M useum . In  1965, Kamel Abul-Saadat 
located  th e  p osition  of sh ips from  th e  French 
Fleet w h ich  h a d  been  sunk  du rin g  th e  Battle of 
th e  Nile. He later (1983-4) h e lped  Jacques D um as 
an d  h is 'B onaparte ' exped ition  to  s tudy  an d  sal­
vage p art of th e  fleet.

G aston  Jonde t, th e  C hief Engineer of th e  
D epartm en t of Ports an d  L ighthouses, d iscovered 
th e  O ld Port of Pharos in  1910. He described th e  
colossal breakw aters an d  structures subm erged at 
d ep th s of abou t 8 m  below  th e  surface. This d is­
covery cam e as a great surprise due to  th e  lack of 
solid h isto rical evidence of th e  existence of such 
structures.

In 1961, Abul-Saadat d iscovered a huge statue 
of Isis an d  o th e r  artefacts in  th e  Eastern Harbour. 
He cap tu red  th e  im ag in a tio n  of th e  public  by  
uncovering  th e  underw ater rem ains of th e  jewel 
of A lexandria -  th e  Eastern H arbour w ith  its 
fam ous ligh thouse  o n  th e  site of Q ait Bey Fort, o n  
Pharos Island to  th e  west, an d  El-Silsilah (Cape 
Lochias) w ith  its royal palaces to  th e  east.

T he th ree  m a in  underw ater archaeological 
sites of A lexandria, th e  an c ien t harb o u r in  Ras-el- 
Tin, th e  Eastern H arbour an d  Abu Qir Bay, are of 
great significance, n o t o n ly  to  th e  city, b u t also to
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h u m a n  know ledge of history, geography, geology, 
oceanography  an d  clim atology. For exam ple, Abu 
Qir Bay covers th e  m o u th  of th e  C anopic b ran ch  
of th e  Nile, w h ich  was on e  of th e  o ldest na tu ra l 
harbours in  th e  h is to ry  of m ank ind , as well as 
several h u m a n  se ttle m en ts  w h ich  flo u rish ed  
before th e  fo u n d a tio n  of A lexandria an d  existed 
alongside it.

O m ar T oussoun  a n d  G asto n  J o n d e t p re ­
se n ted  a n d  p u b lish ed  th e o rie s  a n d  in te rp re ta ­
tio n s  of th e ir  d iscoveries in  th e  A rchaeological 
Society  of A lexandria . U n fo rtu n a te ly , Kamel 
A bul-Saadat h a d  n e ith e r  th e  m e an s  n o r  th e  
fac ility  to  do  th is . This m o d e s t b u t  p ro u d  
archaeo log is t w as o ften  f ru s tra ted  b y  th e  lack  of 
re c o g n itio n  h e  received. T he a u th o r  h e lp ed  
A bul-Saadat co m p ile  a lis t of ob jec ts h e  h a d  d is­
covered  in  th e  E astern H arbour, m ake accurate 
d raw ings of th e m , an d  p rep are  o n e  or tw o  m aps 
of th e ir  lo c a tio n s  based  o n  h is v isua l ob se rv a­
tio n s  (Figure 7). H ow ever, Kamel A bul-Saadat 
d id  n o t  live lo n g  e n o u g h  to  fulfil h is  d ream s 
an d  see h is  ow n  w ork  p u b lish ed .

Recuperating an Alexandrian pioneer in 
subm arine archaeology: Kam el Abul-Saadat
H a l a  H a l im , C u l t u r a l  Ed it o r ,

A l -A h r a m  W eekly, Eg y p t

The underw ater archaeological w ork d o n e  by  the  
A lexandrian  diver Kamel H ussein Abul-Saadat 
(1934-1984) was, in  m a n y  respects, singular. His 
investiga tions of subm erged sites w ere a self­
m otivated , self-financed, sing le-handed  endeav ­
our. His work, th o u g h  am ateur, is all th e  m ore 
significant, since it to o k  place at a tim e w h en  the  
au thorities h ad  n o t th e  eq u ip m en t, th e  expertise 
or even th e  in te rest to  investigate underw ater 
archaeology. A b iographical sketch of Abul-Saadat 
provides an  u n d ers ta n d in g  of th e  socio-cultural 
an d  political backg round  of th e  period  1960 to  
1980. M ost o f th e  sites h e  d iscovered  a n d  
explored  have since been  scientifically  surveyed 
an d /o r excavated. As to  th e  details of h is finds, 
h is m aps an d  sketches, it w as covered in -d ep th  by  
Prof. M orcos w ho  knew  A bul-Saadat an d  w orked 
w ith  h im .

Session III

The two ports o f  A lexandria as shown on plans  
and m aps from the 14th century to the tim e o f  
M oham ed Ali
H a r r y  E. T z a l a s ,  P r e s i d e n t ,  H e l l e n i c  I n s t i t u t e  

f o r  t h e  P r e s e r v a t i o n  o f  N a u t i c a l  T r a d i t i o n ,  

A t h e n s ,  G r e e c e 1

A lexandria, du rin g  m edieval an d  post-m edieval 
tim es, suffered a gradual decline, reach ing  its 
nad ir d u rin g  th e  O tto m an  period. The o ld  tow n, 
enclosed  w ith in  its Islam ic fortifications, was 
nearly  ab an d o n ed  an d  becam e a m o u n d  of ruins. 
A n ew  co n u rb a tio n  was form ed o n  th e  strip of 
lan d  reclaim ed by  th e  Nile deposition  o n  b o th  
sides of th e  H eptastad ion . This was th e  nucleus 
for m o d ern  A lexandria th a t developed  du rin g  th e  
first half of th e  19 th  century.

The ancien t ports, of th e  'Megas Lim in' (eastern 
port) and  th e  'Eunostos' (western port), w hich  orig­
inally in tercom m unicated  th rough  openings in  the 
H eptastadion dike, becam e tw o distinct harbours. 
The w estern port, m ore spacious and  deeper, was 
reserved exclusively for Islamic vessels, w hile other 
ships were allocated anchorage in  the  eastern port, 
the  entrance of w hich  was better controlled by the 
batteries of the  Qait Bey fortress.

N o tw ith s ta n d in g  th e  loss of th e ir  in itia l 
im portance  after th e  o p en in g  of th e  new  trade 
rou te  to  Ind ia via th e  Cape of G ood Hope, th e  
ports of A lexandria rem ain ed  in  use an d  the ir 
com m ercial activities, a lth o u g h  reduced, c o n tin ­
ued. This is co n tra ry  to  events at o th e r anc ien t 
ports th a t  becam e silted-up or w ere subm erged, 
e.g. th e  po rts  of C orn ish , K encrhal an d  Lechaion, 
w h ich  w ere ab an d o n ed  cen turies ago.

A nu m b er of p lans an d  m aps draw n du rin g  th e  
second half of th e  15 th  century, along  w ith  trav ­
ellers' accounts, a ttest to  th e  s ituation  up  to  th e  
19 th  century. At th is  tim e, after o p en ing  th e  w est­
ern  p o rt to  all vessels, M oham ed  Ali bu ilt new

1 See Annex 1 for brief account by H. Tzalas of a pro­
gramme developed by two Greek Institutes and Patras 
University, in co-operation with Egyptian counterparts. 
This activity was initiated subsequent to SARCOM '97; 
the impetus for it was provided, at least in part, by the 
Workshop experience.
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facilities m aking  A lexandria o n e  of th e  leading 
com m ercial centres of th e  M editerranean. There 
are over 50 m aps an d  p lans from  th e  m id-14 th  
cen tu ry  to  th e  m id-19 th  cen tu ry  show ing th e  h a r­
bours of A lexandria. M ost of these early m aps are 
far from  accurate an d  co n ta in  artists' d isto rtions 
an d  exaggerations. Some m aps are copies m ade by  
people w ho  h ad  never set foo t in  A lexandria. In 
spite of the ir inaccuracies, these m aps an d  plans, 
supp lem ented  by  th e  narratives of travellers, are 
precious docum en ts th a t deserve close investiga­
tio n  an d  can con tribu te  to  a better un d erstan d in g  
of th e  m ediaeval an d  post-m ediaeval topography  
of A lexandria. Such docum en ts can  be of great 
help  to  field an d  underw ater archaeologists in  
researching th e  h is to ry  of th e  'Eunostos' an d  the  
'M egas Lim in', perhaps th e  m ost prestigious of all 
anc ien t M editerranean  ports.

The au th o r p resen ted  an d  co m m en ted  o n  an 
u n p u b lish ed  m ap  of A lexandria, show ing  its 
ports, w h ich  was d raw n  in  th e  year 1603 by  a spy 
w ork ing  for th e  Reign of th e  Two Sicilies. This 
im p o rta n t an d  u n iq u e  d o cu m en t shows, for the  
first tim e, a p lan  of A lexandria n o t subject to  the  
usual artistic d is to rtions an d  fantasies. It is a 
dep ic tion  by  a person  solely concerned  w ith  
draw ing  an  accurate m ap  m e an t to  be used for an 
a ttack  o n  th e  city. The m aps an d  p lans also p ro ­
vide m arine  archaeologists w ith  in te resting  rep re­
sen ta tions of a varie ty  of m erch an t an d  war 
vessels from  th e  Islam ic an d  C hristian  worlds.

Nelson Island project:
Research into archaeology and geology
Pa o l o  G a l l o , P r o f e s s o r  o f  Eg y p t o l o g y , 

U n iv e r s it y  o f  T u r in , a n d  D ir e c t o r  o f  

A r c h a e o l o g ic a l  M is s io n  a t  N e l s o n  Is l a n d , 

U n iv e r s it y  o f  P is a , Italy

A research program m e has been  estab lished  at the  
U niversity  of Pisa to  study  th e  G reco-Rom an site 
of N elson Island w h ich  is n o w  half-subm erged. It 
is very  im p o rta n t to  s tudy  an d  preserve th is  
an c ien t site w h ich  is th rea ten e d  by  th e  sea. The 
program m e has tw o goals, firstly  to  s tudy  and  
u n d e rs ta n d  th e  site from  h istorical an d  archaeo­
logical v iew poin ts, an d  secondly  to  evaluate the

changes in  th e  coastline of Abu Qir Bay since th e  
G reco-Rom an period  to  th e  p resen t era.

The proposed program m e for 1997-8 will start 
w ith  a topographical survey of the  island an d  co n ­
duct an underw ater survey. The underw ater archae­
ological ruins will help to  show  sea-level variation 
th rough  the  ages and  contribu te to  an understand ­
ing of th e  geological setting of the  w hole Abu Qir 
Bay in  the  contex t of the  n o rth  African coast.

The coastal sites o f  Central Lazio:
A problem  o f  preservation
A n n a l is a  Za r a t t in i , S o p r in t e n d e n z a  

A r c h e o l o g ic a  d e l  La z io , R o m e , Italy

A surveying program m e, encom passing  th e  p a r­
tia lly  subm erged coastal sites of Lazio, seeks to  
iden tify  an d  preserve those  sites of archaeological 
an d  cu ltu ral in terest. A p re lim inary  phase of th is 
p ro ject involved  th e  reconstruc tion  of anc ien t 
geom orphological features in  re la tion  to  h is to ri­
cal topog raph ic  research.

The area chosen  for s tudy  lies betw een  Cape 
d 'A nzio, Torre Astura, Gaela, Sperlonga an d  th e  
P on tine  Islands. Large cen tres of p o p u la tio n  like 
Anzio, Circei an d  Terraeina w ere linked  along  th e  
v ia Severiana by  a series of coastal villages. The 
period  u n d er s tudy  ex tends from  th e  en d  of th e  
2 n d  cen tu ry  an d  th e  b eg in n in g  of th e  1 st cen tu ry  
BC to  th e  p resen t day. These sites provide evi­
dence of in ten se  u rb an iza tio n  alm ost always c o n ­
n ec ted  w ith  th e  b reed ing  an d  p repara tion  of fish, 
an  in d u stry  typical of th e  R om an w orld.

Inauguration o f  the Ita lian  exhibition:
'Diving into the p a s t -  la M arm otta' case study
M a r io  M in e o , S o p r in t e n d e n z a  Sp e c ia l e  

a l  M u s e o  N a z io n a l e  P r e is t o r ic o  Et n o g r á f ic o  

'L u i g i  P i g o r in i ' ,  R o m e , Italy

T he ex h ib itio n  'D iv ing  in to  th e  past', d isplayed at 
th is  w orkshop, was organized  by  th e  Italian  C ul­
tu ra l C entre for th e  Arab Republic of Egypt an d  
th e  Italian  N ational M useum  for P rehistory  an d  
E thnog raphy  'Luigi P igorini', Rome. The ex h ib i­
tio n  illustrates th e  art o f exp lain ing  th e  results of 
underw ater excavations to  th e  public.
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The first settlem ents at M arm otta date back to  
th e  early N eolithic period. The appearance in  Italy 
of th e  first com m unities w ith  an econom y based 
m ain ly  o n  agriculture and  anim al husbandry  has 
been attribu ted  either to  an act of colonization car­
ried o u t by  small groups of people com ing from  dis­
ta n t lands, or to  the  slower process of 'cultural 
im provem ent' of local M esolithic groups. System­
atic annual research excavations have been carried 
ou t since 1992 in  the  subm erged village of M ar­
m otta, Lake Bracciano, central Italy, by  the  Soprint­
endenza Speciale al M useo Nazionale Preistorico 
Etnográfico 'Luigi Pigorini' (National M useum  for 
Prehistory and  Ethnography). In the  sum m er of 
1994, a great w ooden canoe carved from  a single 
tru n k  was discovered and  salvaged, an d  is currently  
being restored.

The exhibition  'D iving in to  the  past' is cur­
rently  on  show  at th e  'Luigi Pigorini' M useum  in 
Rome, w here it accom panies restoration w ork likely 
to  last several m ore years on  the  single-piece 
w ooden canoe. The purpose of the  exhib ition  is to  
show  th e  public the  various ways in  w hich  research 
institutes study and  protect the  cultural underw ater 
heritage. The exhib ition  at the  w orkshop consisted 
of th e  original display accom panied by  a life-size 
draw ing of th e  w ooden canoe, since it was n o t pos­
sible to  transport th e  canoe to  Egypt.

Session IV

Developing 'wise practices' in coastal 
management: A cross-sectoral approach
D o u g l a s  N a k a s h im a , P r o g r a m m e  Sp e c ia l is t , 

En v ir o n m e n t  a n d  D e v e l o p m e n t  in  C o a st a l  

Re g io n s  a n d  in  Sm a l l  Is l a n d s , U N E S C O

Coastal areas are com plex h u m a n  an d  natural envi­
ronm ents. M any of the  m ost diverse an d  produc­
tive of the  earth 's ecosystems occur in  th is belt 
w here land  m eets sea. Some 60% of the  world's 
population  lives w ith in  60 km  of the  coastline; and  
th ro u g h  a com bination  of popu la tion  growth, 
m igration and  urbanization  factors th is figure will 
likely rise to  75% by  the  year 2020. Moreover, m ore 
th a n  tw o th irds of the  w orld's megacities are 
located o n  th e  coast. It is w idely acknowledged th a t

interdisciplinary and  cross-sectoral co-operation is 
the  on ly  w ay to  find  enduring  solutions to  these 
challenging and  inheren tly  com plex problem s.

In response to  th is  n ee d  for in teg ra tio n , 
UNESCO launched , in  Jan u ary  1996, an  in itiative 
called 'E n v iro n m en t an d  D evelopm ent in  Coastal 
Regions an d  in  Small Islands'. The princip le 
objective of th is  endeavour is to  help  UNESCO 
M em ber States tow ards th e  ach ievem ent of en v i­
ro n m en ta lly  sound , socially equ itab le an d  cu ltu r­
ally appropria te  d eve lopm en t of coastal regions. 
O n th e  basis of lessons learned  from  various field 
p ro jec t activities, as well as in teg ra ted  coastal 
m an ag em en t in itiatives elsew here, UNESCO has 
set for itself th e  task  of e laborating  a set of gu id ­
ing  p rincip les an d  practical m ethods: w ise p rac­
tices for sustainable coastal developm ent.

T hrough  th e  co llaboration  of experts in  several 
relevant disciplines, an d  decision-m akers from  th e  
responsible bodies, th is  w orkshop can  assist in  
find ing  in teg rated  solu tions for coastal erosion 
problem s affecting A lexandria's coastal heritage. 
The wise practices developed in  th is  process m ay 
con tribu te  in  th e  long  te rm  to  th e  fully in tegrated  
m an ag em en t of A lexandria's coastal region.

Remote-sensing applications to underwater 
archaeological exploration along the coast 
o f Alexandria
Fa r o u k  El -Ba z , D ir e c t o r , C e n t r e  f o r  Re m o t e  

Se n s in g , B o s t o n  U n iv e r s it y , USA

The n o r th e rn  coastline of th e  Nile de lta  has 
u n d e rg o n e  n u m e ro u s  ch a n g es  th ro u g h o u t  
recorded  history . The subsidence of th e  coastal 
area an d  th e  subm ergence of m a n y  archaeologi­
cal sites w ere due to  n a tu ra l processes. However, 
o th e r  changes occurred  due to  h u m a n  activities, 
m ost n o ta b ly  since th e  c o n s tru c tio n  of th e  H igh 
D am  at Aswan. The fo rm a tio n  of Lake Nasser has 
h e ld  back  th e  sed im en t, an d  th u s  in h ib ite d  th e  
g row th  of th e  n o r th e rn  b o u n d a ry  of th e  Nile 
delta . As th e  eastw ard-m oving  M ed ite rranean  
cu rren ts began  to  erode th e  p ro m o n to ries  at th e  
m o u th s  of th e  tw o b ran ch es of th e  Nile River, 
th is  process released sed im en t to  th e  beaches, 
e s ta b lish in g  a n ew  b a lan c e . T he re su ltin g
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changes m u st be m o n ito re d  an d  u n d ers to o d  
p rio r to  u n d e rta k in g  a p rogram m e of underw ater 
archaeological ex p lo ra tio n  along  th e  A lexan­
d rian  coastline.

Satellite im ages provide an  excep tionally  use­
ful too l to  m o n ito r  such short-term  changes. 
Landsat T hem atic  M apper im ages o b ta in ed  a n n u ­
ally betw een  1984 an d  1993 w ere recen tly  used to  
characterize m in o r changes along  th e  coastline of 
A lexandria. Results o f these analyses m ay  be of 
significance in  u n d ers ta n d in g  th e  process of b u r­
ial of archaeological sites.

O nce th e  coastal zone e n v iro n m en t is u n d e r­
stood  an d  a m echan ism  for m o n ito rin g  b o th  n a t­
u ra l a n d  m a n -m ad e  ch an g es is e s tab lish ed , 
rem ote-sensing  eq u ip m en t can  be em ployed  to  
help  uncover h id d e n  archaeological sites and  
artefacts. The in stru m en ts  th a t have th e  greatest 
prom ise include:
• S ide-scanning sonar: th is  em its sou n d  waves 

by  an  e lec tro -acoustic  transducer. O bjects 
b u r ie d  o n  th e  b o tto m  g en e ra te  specific 
'echoes ' th a t  help  define th e  range, bearing  
an d  th e  n a tu re  of th e  targets.

• M agnetom eters: these  d e tec t d ifferences in  
th e  m agnetic  field  of subsurface features an d  
th e  su rro u n d in g  soil. Small localized  features, 
such  as m eta l objects, are easily detectab le. 
The p ro to n  m ag n eto m ete r is m o st o ften  used 
in  archaeological investiga tions, because of 
its ab ility  to  d e tec t very  sm all varia tio n s in  
m agnetic  fields.

• E le c tro m a g n e tic  so u n d e rs: th e se  p ro d u ce  
m agnetism  b y  an  electric cu rren t. H ighly  sen ­
sitive e lec trom agnetic  e q u ip m en t is p resen tly  
be in g  tested  b y  th e  Space Research In stitu te  
in  Russia, w h ich  m ay  be adap tab le  to  archae­
o log ical in v e s tig a tio n s  off th e  co as t o f 
A lexandria.

• S u b -b o tto m  p ro filers: th e se  can  p ro d u ce  
detailed  profiles of th e  b o tto m  topography, 
w h ich  m ay help  to  ind icate th e  location  of 
buried  sites.

• V ideo an d  o th e r  im ag ing  apparatus: these can 
be used in  subm ersib le craft, m a n n e d  or 
u n m a n n ed , to  provide h igh -reso lu tion  im ages 
of features o n  th e  sea bo tto m .

A c o m b in a tio n  of th ese  m e th o d s  w o u ld  be 
requ ired  to  fu lly  u n d e rs ta n d  th e  n a tu re  of th e  
coastal area off th e  shore of A lexandria an d  its 
subm erged  archaeological features. A m u ltid isc i­
p lin a ry  te am  of in v estig a to rs  is req u ired  to  
ensure  th a t  such a p rog ram m e w ou ld  satisfy th e  
ex p lo ra tio n  goals w ith o u t h a rm in g  th e  coastal 
e n v iro n m e n t. In  a d d itio n , th e  c o a s tlin e  of 
A lexandria sh o u ld  be p ro tec ted  from  fu rthe r 
u rb an  d ev e lo p m en t u n til th e  archaeological su r­
vey is com pleted .

Coastal processes and proposed protection  
work along the Alexandria coastline
A lfy  M. Fa n o s  a n d  O m r a n  E. Fr ih y ,

In s t it u t e  o f  C o a st a l  R e s e a r c h , A l e x a n d r ia , 

E g y p t

This paper discusses coastal changes, sand  m ove­
m e n t caused by  w aves an d  curren ts, an d  m ethods 
of shore p ro tec tion , b o th  in  general an d  as th ey  
relate to  A lexandria's beaches. A brief sum m ary  of 
th e  studies requ ired  before execu ting  any  p ro tec­
tio n  w ork  is also included .

T he city  of A lexandria  has a coastline  31 km  
lo n g  th a t  ex ten d s  from  Abu Qir to  El-Dikheila. 
T he coast is generally  u n d u la tin g  an d  in te r ­
ru p te d  by  rocky  h ea d la n d s  th a t  fo rm  sm all 
em b ay m en ts  an d  pocke t beaches ran g in g  from
0.3 to  1.6 km  long . The rocky p a r t of th e  sh o re ­
line , w ith  n o  beaches, is ab o u t 18 km  lo n g  w ith  
an  a lm ost vertical concre te  w all p ro tec tin g  th e  
C orn iche. T he o rig ina l sandy  beaches are c h a r­
acterized  by  re la tive ly  steep  slopes of 1:30 an d  a 
sed im en t size ran g in g  in  d iam eter from  1.6 to
0 .13 m m . Beach sed im en ts are derived  from  
local rocky  lim esto n e  islets ex ten d in g  ab o u t 300 
m  in to  th e  sea an d  a ligned  m ore or less parallel 
to  th e  shoreline . These islets give n a tu ra l p ro te c ­
t io n  to  A lex an d rian  b each es  ag a in s t w in te r  
storm s.

M ost of A lexandria's beaches are eroding. 
There is ev idence of sand  loss an d  som e beaches 
have d isappeared com pletely ; o n ly  a few  beaches 
are generally  stable. The erosion  rate is abou t 
20 cm /year, based o n  com parison  of aerial p h o to ­
g raphs betw een  1955 an d  1983.
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Waves, curren ts, sea-level varia tions an d  w ind  
are th e  m ain  forces causing  sed im en t m o v em en t 
along  A lexandria's coastline. U sually abou t 14 
w in ter sto rm s per year a ttack  th e  coast w ith  m ax ­
im u m  w in d  speeds of 35 knots. These storm s an d  
the ir surges cause sign ifican t coastal erosion, an d  
result in  o vertopp ing  an d  flood ing  of th e  C or­
n iche  an d  ad jacen t bu ild ings. The wave action  
rem oves sand  from  u n d e rn e a th  th e  concrete  
blocks th a t fro n t m ost of th e  C orn iche. This p h e ­
n o m e n o n  is th rea ten in g  th e  stab ility  o f th e  C or­
n iche  road, causing  subsidence of th e  asphalt at 
G leem  an d  in  som e o th e r localities near th e  East­
ern  Harbour. The Q ait Bey Fort is also suffering 
from  a sim ilar process; parts of its floor near the  
sea h av e  subsided  a n d  m a n y  cracks have 
appeared  dam aging  th e  bu ild ing . Similar erosion 
is likely to  adversely im pact subm erged archaeo­
logical artefacts.

Between 1987 an d  1994, artificial beach  n o u r­
ish m en t projects, w ith  an d  w ith o u t concrete  je t­
ties, w ere im p lem en ted  at Abu Qir, Stanley, El 
Asafra, M andara an d  El Shatby beaches. Every 
year, 20-ton  blocks are d u m p e d  in to  th e  w ater to  
p ro tec t th e  C orn iche wall from  wave action . Sim ­
ilar blocks w ere placed in  fro n t of Q ait Bey Fort to  
p ro tec t it, b u t th e y  dam aged  o th e r subm erged 
archaeo log ica l m o n u m e n ts .  T he p ro jec t was 
stopped.

Session V

From Byblos to Pharos: Some archaeological 
considerations
H o n o r  Fr o s t , Fe l l o w  o l  t h e  S o c ie t y  

o f  A n t iq u it ie s , Lo n d o n , U K

Two aspects o f ligh th o u ses  w ere discussed: firstly  
h o w  changes in  sea-level affect an c ie n t h a rb o u r 
in s ta lla tio n s , in c lu d in g  ligh thouses; an d  sec­
ondly , th e  fu n c tio n  of ligh thouses, n am ely  to  
m ark  a p o rt for sh ips far o u t to  sea so th a t  th e y  
can  iden tify  it. The traces of tw o early  lig h t­
houses o n  th e  Levant coast w ere described. 
A lthough  th e  Pharos of A lexandria was fam ed  as 
being  th e  largest lig h th o u se  of an tiqu ity , it was 
n o t th e  first.
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Figure 8.
Two in te r p r e t a t i o n s  o f  t h e  Pharos L ighthouse :  
above,  reco n s t ru c t io n  by a sc ien t is t ,  in t h e  early 
2 0 th  cen tu ry ,  as a th r e e - s to r e y  building 
(Thiersch, 1909); a n d  below, an  18 th  c en tu ry  
e n grav ing  o f  a f ive -s to rey  build ing as im ag in ed  
by a r t i s t  J .  B. Fischer von Erlach (© Historical 
Picture Archive/CORBIS)
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Recent excavation o f  submerged archaeological 
sites o f  Q ait Bey region
J e a n -Yv e s  Em p e r e u r , C e n t r e  d 'É t u d e s  

A l e x a n d r in e s , C e n t r e  N a t io n a l  d e  la  Re c h e r c h e  

S c ie n t if iq u e , A l e x a n d r ia , E g y p t

The results of a four-year underw ater survey by  a 
Franco-Egyptian team  of divers an d  archaeolo­
gists w ere described. The site is th e  sea floor off 
th e  Q ait Bey C itadel at th e  eastern  en d  of the  
an c ien t island  of th e  Pharos. The w ork  was u n d e r­
taken  at th e  request of th e  Suprem e C ouncil of 
A ntiquities, to  evaluate th e  s itua tion  w ith  regard 
to  th e  p ro tec tio n  of th e  fo u n d a tio n  of th e  Q ait 
Bey C itadel, an d  to  explore an d  preserve th e  sub­
m erged archaeological site. This c o n tin u ed  Kamel 
Abul-Saadat's archaeological w ork  w h ich  was car­
ried o u t in  1961. Some 2,500 pieces of stonew ork  
of archaeological in te res t, scattered  over 2.5 
hectares, have been  uncovered . These include 
co lum ns, bases, capitals, sphinxes, statues an d  
som e im m ense blocks of gran ite , an d  w ere p ro b a­
b ly  p art of th e  great Pharos L ighthouse.

Protection o f  the Pharos excavation in 
Alexandria, some prelim inary results on wave 
agitation and sedimentological problems
D e n is  A e l b r e c h t , J . -M . M e n o n  a n d  Ér ic  P el t ie r , 

La b o r a t o ir e  N a t io n a l  d 'H y d r a u l iq u e  -  

Él e c t r ic it é  d e  Fr a n c e

Archaeologists w orking in  A lexandria expressed the 
w ish to  m ove a subm erged concrete wall w hich 
covers part of the  Pharos archaeological site, in  
order to  carry o u t th e  excavation. The Électricité de 
France Foundation  an d  th e  Laboratoire N ational 
d 'H ydraulique have been asked to  study the  im pact 
of such a m easure. The wall, if altered, m ust still 
protect Qait Bey Fort from  wave action, allow the 
Pharos excavation to  continue, an d  protect the 
archaeological site from  w ater m ovem ent and  sedi­
m en tation . Also under consideration is th e  creation 
of a subm arine m useum , w hich could be visited by  
divers or people using glass-bottom ed boats.

W ave com pu ta tions for an  area 500 by  400 m  
a round  th e  excavation  site have been  carried o u t 
w ith  th e  use of ATRIUMS software. This software

was developed by  th e  Laboratoire N ational d 'H y­
draulique. It takes in to  accoun t b o tto m  refraction, 
diffraction, reflection against obstacles (dikes, sea­
walls, breakwaters), surf-breaking an d  b o tto m  fric­
tion , an d  m ay be ru n  in  m o n o ch ro m atic  w ave 
m ode as well as in  ran d o m  wave m ode. Results are 
given in  term s of significant wave heights, wave 
orbital velocities, wave incidence an d  breaking 
rate. The analysis of th e  offshore wave clim ate at 
A lexandria show ed th a t  th e  prevailing  waves 
com e from  th e  w est-northw est, no rth w est and  
no rtheast. C om pu tations were ru n  o n  these p re­
vailing  wave d irections for th ree po ten tia l config­
urations of th e  displaced wall: (i) w ith o u t any 
p ro tec ting  wall; (ii) w ith  an  em ergen t breakw ater 
located  rough ly  in  a sou thw est-northeast d irec­
tio n  in  fron t of th e  excavations; an d  (iii) w ith  a 
subm erged breakw ater in  th e  sam e location .

Results can  be used to  assess th e  w ave-driven 
longshore curren t responsible for suspended m a te ­
rial transport. D uring a recent visit to  th e  site, 
in fo rm ation  o n  sed im ent cond itions was collected. 
It seems th a t the  risk of po ten tia l sed im entation  by 
sand or m u d  shou ld  be considered carefully. The 
risk is increased by a nearby  urban  w ater outlet.

Tentative results from  sim ulations were d is­
cussed during  th e  w orkshop. General trends o n  the  
im pact of the  breakwater can  be surm ised, b u t fur­
the r study is needed  o n  sed im ent characteristics.

The prelim inary conclusions need  m ore precise 
quantification. A further integrated  study should 
include: (i) the  com prehensive analysis of available 
data; (ii) th e  acquisition of new  relevant data; (iii) 
refined local num erical m odelling  of wave-driven 
currents, sand  transport an d  po llu tan t circulation. 
Such com putations w ould  test configurations for 
the  projected breakwater. The study m igh t also 
include physical m odelling  for op tim ization  of the 
selected configuration. Part of such an in tegrated 
study has already been undertaken  at th e  Labora­
toire N ational d 'Hydraulique, w ith in  a European 
m arine science an d  technology research project, in  
order to  num erically  estim ate sedim ent deposition 
beh in d  a detached breakwater under th e  action of 
frontal waves. Results from  th is study were pre­
sented to  illustrate the  m ethodology  involved, 
w hich  m igh t be applied to  the  A lexandrian site.
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Session VI

Underwater archaeological survey o f  
Alexandria's Eastern Harbour
Fr a n c k  G o d d i o , In s t it u t  Eu r o p é e n  

d 'A r c h é o l o g ie  S o u s -M a r in e , Fr a n c e

A detailed  underw ater survey of th e  Eastern Har- 
bou r of A lexandria was carried o u t in  1996. The 
anc ien t shoreline w ith  its harbou rs an d  dock 
w orks (covered by  surprisingly  little sedim ent) 
were located  an d  m apped  at a n u m b er of scales, 
w ith  an  error of less th a n  50 cm  using  a global 
positio n in g  system . Separate m aps of th e  tw o 
m a in  archaeological sites w ere m ade at a scale of 
1:100. The p osition  of all th e  artefacts fo u n d  was 
carefully determ ined .

Northern coast and  submerged cities o f  Egypt
Ib r a h im  A . D a r w is h  a n d  A h m e d  A b d e l -Fa t t a h , 

Su p r e m e  C o u n c i l  o f  A n t iq u it ie s , A l e x a n d r ia , 

E g y p t

Over th e  last few years, th e  field of underw ater 
archaeology has w itnessed  great activ ity  an d  m ar­
vellous discoveries. O ne site particu larly  rich  in  
underw ater an tiqu ities is Abu Qir Bay. It has 
ind igenous arch itec tu ral rem ains an d  exogenous 
artefacts such as sunken  ships. Also im p o rta n t is 
th e  Eastern H arbour site, w here an  accurate, 
detailed  m ap defin ing  th e  royal harbou rs an d  
palaces has been  m ade by  Mr Franck G oddio.

A Franco-Egyptian m ission led by Prof. Jean- 
Yves Em pereur surveyed th e  subm erged site of the  
Pharos to  th e  east of Q ait Bey Citadel. Thirty-six of 
th e  approxim ately  2,000 pieces fo u n d  at th is  site 
were saved an d  exh ib ited  to  th e  public. In 1914, 
G aston Jo n d e t fo u n d  th e  anc ien t harbour, p art of 
w h ich  h ad  been  bu ilt o u t of large stone blocks 
w ith o u t m ortar. Several classical sources (particu­
larly from  th e  4 th  cen tu ry  AD) refer to  th e  fact 
th a t th e  north -w estern  coast was rich  in  archaeo­
logical sites an d  harbours an d  th a t the re  was co n ­
tinuous change in  th e  nu m b er an d  im portance of 
these harbours. Surveys have been  carried o u t at 
various sites o n  th is coast inc lud ing  Shaabtenam - 
E1 Bohairat, Ras Kanaes an d  Ras Hoala.

In  co n c lu d in g  th is  survey  of u n d erw ate r 
archaeology, reference sh o u ld  be m ade to  th e  
m a n y  p rob lem s fac ing  subm erged  sites. Fore­
m o st am o n g  these  are to u ris t villages, d rainage, 
co rrosion , d iv ing  clubs a n d  fisherm en . Egypt 
has  a lo t to  offer in  th e  field  of un d erw ater 
an tiq u itie s  an d  th e re  are surely  sites w h ich  still 
aw ait discovery.

Session VII

Proposed survey o f  Alexandria harbours 
by a sonar sub-bottom  profiler
N ils  T o n g r i n g  a n d  N ea l  W . D r is c o l l ,

M a r in e  P o l ic y  C e n t e r , W o o d s  H o l e  

O c e a n o g r a p h ic  In s t it u t e , M a s s a c h u s e t t s , USA

The advance of sonar tech n o lo g y  an d  com puter 
display  in  th e  last decade has m ade detailed  
th ree -d im ensional im ag ing  an d  m ap p in g  of off­
shore features an d  structures possible. This te c h ­
n o logy  h as been  used to  d isplay  th e  bu ried  p art of 
th e  P tolem aic palace p rec inc t an d  th e  pre-A lexan­
d rian  structures in  th e  W estern H arbour, first 
observed by  Jonde t. A sonar sub-bo ttom  profiler, 
developed  at W oods Hole, is n o w  able to  resolve 
sed im en t layers 5 cm  th ick , to  d ep th s of 30 m . It 
can  detec t structures b u ried  in  ocean  silt and  
sand, an d  so, by  m eans of acoustic im aging, a v ir­
tua l w alk th ro u g h  th e  structures of th e  anc ien t 
shoreline is n o w  possible.

Protection o f shipwrecks: the experience o f  the 
Spanish N ational M aritim e Archaeological 
Museum, Cartagena
I v á n  N e g u e r u e l a , N a t io n a l  A r c h a e o l o g ic a l  

M u s e u m , C a r t a g e n a , Sp a in

The co n s tru c tio n  of a m arina  at M azarron, Spain, 
in  th e  years 1979-81, caused coastal changes in  
th e  Playa de la Isla. The prim ary, visible effect has 
been  th e  d isappearance of th e  en tire  beach . Tons 
of sand  have been  tran sp o rted  to  o th e r areas of 
th e  shore.

As a consequence, in  th e  fo llow ing eigh t 
years, th e  rem ains of tw o 7 th  cen tu ry  BC P h o en i­
cian  vessels w ere discovered o n  th e  sea floor. In
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add ition , abou t 8 ,000 p o tte ry  shards, of w hich  
abou t 70% are P hoenician , w ere found . The ships 
w ere b u ilt using  th e  'm ortise  an d  te n o n ' te c h ­
n ique . Ship n u m b er 1 has been  excavated  an d  
rem oved  from  M azarron to  th e  laboratories of the  
N ational M useum  in  C artagena. Ship nu m b er 2 
rem ains o n  th e  sea b o tto m .

A p ro tec tio n  system  was developed  to  avoid 
h u m a n  or n a tu ra l dam age to  sh ip  n u m b er 2. This 
inc luded  passive p ro tec tion , a co m b in a tio n  of tra ­
d itio n a l tu n n e ls  w ith  th e  design of a m etallic 
m o d u la r  s tro n g  bo x , a n d  ac tive p ro te c tio n , 
th ro u g h  close official co -operation  w ith  th e  S pan­
ish  sea-police. To date, we are still develop ing  the  
system  in  co llaboration  w ith  sport divers and  
am ateur clubs.

Some remarks on the harbours o f  Sabratha, 
Libya -  a case study
N ic o l a  B o n a c a s a , Is t it u t o  d i  A r c h e o l o g ia , 

Fa c o l t à  d i  F e t t e r e , Pa l e r m o  U n iv e r s it y , Italy

Sabratha Flarbour was a na tu ra l o u tle t to  the  
M edite rranean  Sea. In fact, it was a T ripo litan ian  
em p o riu m , as w as O ea (Tripoli) a n d  Feptis 
M agna. To th e  n o r th  of th e  Forum  an d  th e  Sea­
w ard Baths, on e  can  see th a t  th e  h a rb o u r is in  
p art subm erged an d  dam aged  due to  its position  
o n  th e  reef. To th e  n o r th  an d  to  th e  w est o f the  
Seaward Baths, on e  can  d iscern  th e  ru in s of docks 
an d  a breakw ater, w hereas to  th e  east of th e  'to n - 
n ara ' are perhaps th e  fo u n d a tio n s of a ligh thouse. 
The hypo thesis  th a t  th e  h a rbou r once ex tended  
tow ard  th e  eastern  en d  of th e  bay, near th e  Tem ­
ple of Isis, is h ig h ly  unlikely.

Sabratha Flarbour, aside from  being  o n e  of the  
m a in  ou tle ts  from  th e  Sahara Desert, was o n  one 
of th e  m ain  rou tes to  Rome o n  th e  African 
M edite rranean  coast. Slaves, ivory an d  exotic an i­
m als w ere th e  valuable goods tran sp o rted  along  
th is  rou te. The sym bol of th e  fam ous statue 
Sabrathensium , an  e lep h an t, is rep resen ted  in  the  
'Piazzale delle C orporazion i', a t Ostia.

Session VIII

N ational legislation and subm arine  
archaeological sites
M o h a m e d  A. El -G in d y ,

(f o r m e r ) A t t o r n e y  G e n e r a l  o f  Eg y p t

There are th ree  sections of Egyptian legislation, 
w h ich  deal w ith  m atte rs rela ted  to  subm arine 
archaeological sites: P ro tection  of th e  E nviron­
m en t, P ro tection  of A rchaeological Sites, an d  Pro­
tecto rates an d  N atural Reserves in  Egypt.
The m ajo r p o in ts  covered in  th is  legislation  are:
• P ro tection  of non -liv in g  resources an d  struc­

tures of society, archaeological rem ains
• E nvironm ental activities an d  assessm ent should 

be authorized by  the  Egyptian Environm ental 
Affairs Agency

• P rotectorates an d  N atural Reserves in  Egypt.

To ensure full p ro tec tion , underw ater archaeolog­
ical sites shou ld  be specifically m en tio n e d  in  th e  
legislation. F urtherm ore, an y  underw ater archae­
ological park  shou ld  com e u n d er th e  ju risd ic tion  
of th e  Suprem e C ouncil o f A ntiquities.

Principles for the protection o f  underwater 
cultural heritage
Ly n d e l  P r o t t , C u l t u r a l  FIe r it a g e  D iv is io n , 

UNESCO

UNESCO an d  o th e r bodies have been  in terested  
in  th e  p ro tec tio n  of underw ater cu ltural heritage 
for a long  tim e an d  have u n d ertak en  a n u m b er of 
in itiatives. This paper review ed th e  m ajo r recom ­
m en d a tio n s  of th e  O rganization  an d  of various 
o th e r  agencies, as well som e of th e  re levan t activ ­
ities an d  in te rn a tio n a l p rincip les involved. The 
m a in  reco m m en d a tio n s an d  co n v en tio n s  d is­
cussed were:
• R ecom m endation  o n  in te rn a tio n a l princip les 

ap p licab le  to  a rch aeo lo g ica l ex cav a tio n s 
(1956)

• UNESCO C o n v en tio n  o n  th e  m eans of p ro ­
h ib itin g  an d  p rev en tin g  th e  illicit im port, 
expo rt an d  transfer of ow nersh ip  of cu ltu ral 
p roperty  (1970)
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• UNESCO C o n v en tio n  con cern in g  th e  p ro tec­
tio n  of th e  w orld  cu ltu ral an d  na tu ra l heritage 
(1972). This deals w ith  n a tio n a l jurisd iction; 
general legislation  o n  th e  p ro tec tio n  of cu l­
tu ra l heritage; an d  specific legislation  cover­
ing  p ro tec ted  areas, m arine  reserves, sea/land  
sites an d  restric ted  areas.

O ther in s tru m e n ts  u n d er discussion are:
• Buenos Aires draft co n v e n tio n  o n  th e  p ro tec­

tio n  of underw ater heritage (In te rn a tio n a l 
Law Association)

• Sofia C harter o n  th e  p ro tec tio n  an d  m an ag e­
m e n t of underw ater cu ltu ral heritage (1996) 
(In te rna tiona l C ouncil o n  M o n u m en ts  an d  
Sites)

O ther areas requ iring  considera tion  inc lude set­
tin g  priorities, seeking an d  p roposing  im aginative 
pro tective solu tions, an d  recom m enda tions on  
m an ag em en t for c o n tin u in g  th e  process.

H um an im pacts on Alexandria's coastal 
environment
Y o u s s e f  H a l im , O c e a n o g r a p h y  D e p a r t m e n t , 

Fa c u l t y  o f  Sc ie n c e , A l e x a n d r ia  U n iv e r s it y , a n d  

Ea t m a  A b o u  Sh o u k , En v ir o n m e n t  D e p a r t m e n t , 

A l e x a n d r ia  G o v e r n o r a t e , Eg y p t

A lex a n d ria 's  e n v iro n m e n ta l  p ro b le m s  h av e  
g row n in  severity  as its p o p u la tio n  a n d  associ­
a ted  u rb a n  a n d  in d u s tria l d ev e lo p m e n t have 
inc reased  since th e  b e g in n in g  of th e  2 0 th  c e n ­
tury . A lexandria  in te rfaces w ith  th e  sea along  
ap p ro x im ate ly  100 km  of co astlin e . T he ad ja ­
ce n t m a rin e  e n v iro n m e n t is im p a c ted  b y  th e  
daily  d isposal o f large vo lum es of u n tre a te d  
m u n ic ip a l w a s tew a te r  fro m  severa l p o in t  
sources. Of even  g rea ter co n c e rn  are th e  ill-c o n ­
ce ived  a n d  ill- in fo rm e d  co asta l e n g in e e rin g  
w orks w h ich  h av e  co n trib u te d , in  som e cases, 
to  th e  irre trievab le  loss o f subm erged  a rc h aeo ­
logical sites. A b ro ad  fram ew ork  for an  ac tio n  
p la n  an d  a m a n a g e m e n t p o licy  w as o u tlin e d .

Session IX

Variability o f  currents and  hydrography 
in the coastal zone o f  Alexandria
A h m e d  El -G in d y , O c e a n o g r a p h y  D e p a r t m e n t , 

Fa c u l t y  o f  S c ie n c e , A l e x a n d r ia  U n iv e r s it y

D ata o n  c u rre n ts  a n d  h y d ro g ra p h y  in  th e  
coasta l area of A lexandria  are im p o r ta n t for b io ­
logical a n d  ch em ica l m a rin e  stud ies, sed im en t 
tra n sp o rt, sewage d isposal, a n d  ec o n o m ic  ac tiv ­
ities in c lu d in g  fisheries. T he p ro te c tio n  an d  
m a n a g e m e n t of th e  coasta l reg ion , a n d  in  p a r­
ticu la r o f a rchaeo log ica l sites of h is to ric  an d  
to u rism  im p o rta n ce , requ ires d a ta  o n  e n v iro n ­
m e n ta l co n d itio n s . This pap e r p re se n ted  th e  
resu lts o f surveys o n  c u rre n t p a tte rn s  a n d  v a ria ­
tio n s , a n d  hy d ro g rap h y , carried  o u t in  1976, 
1978 an d  1 9 85 -1986 . P roposals to  deve lop  a 
te m p o ra l an d  sp a tia l d a tab ase  to  h e lp  m anage 
archaeo log ica l sites w ere p resen ted .

Environm ental issues associated w ith  
subm arine archaeology along the 
Alexandria coast
O s s a m a  M.T. A b o u l  D a h a b , O c e a n o g r a p h y  

D e p a r t m e n t , Fa c u l t y  o f  S c ie n c e , A l e x a n d r ia  

U n iv e r s it y

This p re se n ta tio n  described  th e  c u rre n t e n v i­
ro n m e n ta l sta tu s  of A lexandria 's  coasta l a rch ae­
olog ical sites. It rev iew ed th e  e n v iro n m e n ta l 
issues associa ted  w ith  search ing , loca ting , exca­
v a tin g  a n d  d a tin g  arte facts o f an c ie n t civ iliza­
tio n s  in  A lexandria 's coasta l b e lt. P ro tec tio n  of 
coasta l a rchaeo log ica l resources th ro u g h  th e  
fo rm u la tio n  of an  in te g ra te d  coasta l zone  m a n ­
ag em en t p la n  an d  th e  d ev e lo p m e n t o f leg isla­
t io n  w as discussed.
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Session X

Preservation o f  wooden artefacts from  
underwater archaeological sites: the Neolithic 
wooden canoe from the Bracciano Lake,
Central Ita ly
M a r ia  A . Fu g a z z o l a , S o p r in t e n d e n z a  Sp e c ia l e  a l  

M u s e o  N a z io n a l e  P r e is t o r ic o  Et n o g r á f ic o  

'L u ig i  P i g o r in i ',  R o m e , Italy

The subm erged  se ttle m en t o f 'La M arm o tta ' 
(Anguillare Sabazia, Roma) in  Lake Bracciano is a 
biological archive of exceptional im portance. It 
represents th e  oldest N eolithic lake settlem ent in  
all of Europe (sixth m illenn ium  BC) and  has p ro ­
duced a considerable am o u n t of data. The archae­
ological surfaces of dam p sites offer a rich source of 
paleo-environm ental, biological an d  cultural data.

The excellen t state of p reservation  of organic 
rem ains buried  in  subm erged se ttlem en ts perm its 
detailed  reconstruc tion  of th e  w ay of life of 
an c ien t h u m a n  com m unities, th e  su rround ing  
n a tu ra l hab ita t, an d  th e  re la tionsh ip  betw een  
m an  an d  th e  en v iro n m en t.

All o rganic an d  n o n -o rgan ic  rem ains, such as 
w ood, bone, h o rn , po ttery , seeds, etc. w hen  
im m ersed  in  w ater for an  ex ten d ed  period  of 
tim e, undergo  chem ical, physical an d  biological 
degradation . This o ften  results in  p ro fo u n d  struc­
tu ral changes d ep en d in g  o n  th e  n a tu re  of the  
artefact, th e  le n g th  of tim e th e  ob ject has been  in  
th e  w ater, th e  su rro u n d in g  en v iro n m en ta l co n d i­
tions such as pH, p o llu tio n  an d  th e  n a tu re  of the  
sed im ent. It is particu larly  im p o rta n t for organic 
rem ains to  u ndergo  pro tective trea tm e n t im m ed i­
ately  o n  rem oval from  th e  water. The artefacts 
m ay be subjected  to  fu rth e r trea tm e n t for d isin ­
fection , resto ra tion  an d  conservation . The trea t­
m e n t of a large, one-piece oak canoe, fo u n d  in  
th e  village u n d er 8 m  of w ater was described to  
illustrate  th e  resto ra tion  procedures.

Conservation o f mixed archaeological 
materials: Saadana Islands Shipwreck
Em a d  Kh a l il , D e p u t y  D ir e c t o r , In s t it u t e  o f  

N a u t ic a l  A r c h a e o l o g y , E g y p t , a n d  H o w a r d  

W e l l m a n , t h e n  D ir e c t o r  o f  C o n s e r v a t io n , 

In s t it u t e  o f  N a u t ic a l  A r c h a e o l o g y , Eg y p t

The In stitu te  of N autical A rchaeology is th e  p re­
e m in e n t A m erican  o rg a n iz a tio n  c o n d u c tin g  
research in to  nau tica l archaeology w orldw ide, 
an d  p rov id ing  tra in in g  for nau tica l archaeologists 
in  th e  U n ited  States. Since th e  In stitu te  of N au ti­
cal Archaeology-Egypt (INA-Egypt) estab lished  its 
p e rm a n en t base in  A lexandria in  1994, to  explore 
Egypt's nau tica l heritage, it has co n d u c ted  four 
m ajo r p rojects an d  in te n d s  to  co n tin u e  its work.

As th e  Institu te 's  m a in  in te rest is th e  exp lo ­
ra tio n  an d  excavation  of an c ien t shipw recks, its 
in itia l p ro jec t in  1994 was th e  first-ever archaeo­
logical underw ater survey of th e  Egyptian Red Sea 
coast from  Al-Quseir n o r th  to  Ras M oham ed. 
Tw enty-six areas were v isited  along  th e  coast, 
w ith  m ore th a n  134 hou rs of div ing, an d  several 
archaeological sites w ere located. D uring th is  sur­
vey th e  Saadana Island Shipw reck was located.

T he Saadana Island Shipw reck is a 50 m  long, 
1 8 th  cen tu ry , p o rce la in  carrie r of u n k n o w n  
n a tionality , located  20 km  n o r th  of Port Safaga, 
an d  ly ing  in  30 -42  m  of w ater at th e  foo t of a 
fring ing  reef. This o n g o in g  excavation  was th e  
second  m ajo r p ro jec t for INA-Egypt. D uring tw o 
excavation  seasons, sum m er 1995 an d  1996, over 
3 ,000 dives w ere logged, excavating  parts  of th e  
ship 's stern  an d  m idsh ip  section. N early 1,300 
porcelain , earthenw are, copper, glass an d  organic 
artefacts w ere recorded, raised an d  tran sp o rted  to  
th e  A lexandria C onservation  L aboratory for Sub­
m erged A ntiquities. As th e  m e th o d s used  to  bu ild  
th is  ship are un k n o w n , th e  sh ip  itself is an  arte ­
fact of ex trem e im portance  in  th e  u n d ers tan d in g  
of th e  A rabian Sea m aritim e trade of th is  period. 
The th ird  a n d  final season of excavation  is 
p la n n ed  for sum m er 1997.

T he th ird  p ro ject was th e  first sh ipw reck sur­
vey of th e  Egyptian M edite rranean  coast w est of 
A lexandria. The survey to o k  place in  M arch 1996, 
investiga ting  16 sites in c lu d in g  six an c ien t h a r­
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bours, along  th e  150 km  coastline betw een  Sidi 
Abd A l-Rahm an an d  Ras Hawaia. M aterial evi­
dence for seafaring, d iscovered du rin g  th e  survey, 
dates from  th e  4 th  cen tu ry  BC to  th e  7 th  cen tu ry  
AD. The experience gained  from  th is  survey has 
given know ledge of w here an d  h o w  ships are 
likely to  have sunk  along  th e  n o rth w est coast, 
an d  h o w  to  f in d  th em . W ith  th is  know ledge an d  
experience, INA-Egypt's second n o rth w est survey 
was p la n n ed  for Septem ber 1997.

M arine archaeology  involves surveys, excava­
tio n s  a n d  th e  co llec tion  of artefacts. The latter, 
especially  from  m arine  sites, require conserva­
tio n . W ith  th a t  in  m in d , in  O ctober 1994, INA- 
Egypt su b m itted  a p lan  to  th e  Suprem e C ouncil 
of A n tiqu ities to  convert five ou tb u ild in g s at th e  
N ational M aritim e M useum  in  A lexandria in to  a 
co m p lex  for c o n se rv in g  a n tiq u itie s  from  
INA-Egypt p rojects. Perm ission was g ran ted  to  
beg in  ren o v a tio n  in  April 1995. The first task  was 
to  b u ild  tw o tanks for artefact storage an d  desali­
n a tio n . The five bu ild ings, co m p le ted  in  N ovem ­
ber 1996, h av e  b ec o m e th e  A lexand ria  
C onservation  L aboratory  for Subm erged A n tiq u i­
ties, an d  inc lude  labo ra to ry  space, store room s, 
m echan ica l space an d  room s for p h o to g rap h ic  
an d  w ritte n  d o c u m e n ta tio n  an d  research. A rte­
facts from  Saadana Island  an d  th e  surveys are 
cu rren tly  b e in g  conserved  by  INA-Egypt staff 
an d  conservators from  th e  Suprem e C ouncil of 
A ntiquities.

These four projects, in vo lv ing  survey, excava­
t io n  a n d  c o n se rv a tio n , lay  th e  p a t te rn  for 
INA-Egypt's fu tu re  co n trib u tio n  to  research in to  
Egypt's n au tica l heritage. The in te n tio n  is to  
co n tin u e  surveys an d  excavations, develop ing  
th e  A lexandria C onservation  Laboratory, to  cre­
ate a la s ting  legacy of archaeological research 
an d  illu m in a te  a little -know n  aspect of Egypt's 
lo n g  history.

Im plications o f  clim atic changes and sea-level 
variations on Alexandria
O m r a n  E. Fr ih y  a n d  A lfy  M . Ea n o s , In s t it u t e  o f  

C o a st a l  Re s e a r c h , A l e x a n d r ia , Eg y p t

The p resen ta tio n  was based o n  a s tudy  to  eva lu ­
ate expected  clim ate change an d  sea-level rise and  
th e ir  im pact o n  th e  A lexandrian  region an d  its 
archaeological sites. This eva lua tion  is based on  
th e  in teg ra tio n  of th e  expected  rise in  sea-level, 
geom orph ic  land-use analysis, an d  an  assessm ent 
of th e  socio-econom ic im pact o n  th e  low -lying 
areas of A lexandria. Low-lying coastal zones are 
h ig h ly  vu lnerab le to  even m in o r changes in  sea- 
level, particu larly  w h en  sed im ent supply  is lim ­
ited . M oreover, p red ic ted  global w arm ing  m ay 
accelerate sea-level rise.

Relative sea-level rise, w h ich  includes th e  
effect o f lan d  subsidence or up lift based o n  tide 
gauge records at A lexandria, ind icates a range of 
2-2 .9  m m /year. A sh o rt tim e series of an n u a l tide 
gauge data  ind icates up lift o f th e  A lexandrian  
area by  0.7 m m /year.

Few studies have been  pub lished  regard ing  th e  
im pact of sea-level rise o n  A lexandria. Various 
sea-level scenarios p lo tted  o n  land-use m aps in d i­
cate th a t  sea-level rise will have social an d  eco­
n o m ic  effects o n  A lexandria. N one of th e  studies 
applied  predictive m odels, such as th e  B runn 
Rule, to  p red ic t beach  profile changes resu lting  
from  a rise in  th e  w ater level. N or d id  th e y  assess 
th e  negative consequences o n  in la n d  an d  sub ­
m erged archaeological sites. It is expected  th a t 
th e  m ain  consequences of occasional, cyclical 
h igher sea-levels, especially in  low -lying coastal 
archaeo log ica l sites such  as E l-Shatby an d  
Roushdy, will be sea flood ing  an d  d isru p tio n  of 
g roundw ater flow. Seawater p en e tra tio n  of these 
sites will affect th e  archaeological m o n u m en ts . 
Regarding th e  subm erged archaeological rem ains 
in  Abu Qir Bay an d  th e  Eastern H arbour, sea-level 
rise w ou ld  be expected  to  change offshore b o tto m  
profiles, an d  in fluence coastal processes an d  th e  
m o rp ho logy  of th e  coastline. N o studies have 
been  m ade to  evaluate th e  effect of seasonal cli­
m ate  varia tions o n  A lexandria. S torm  surges in  
association  w ith  th e  local sea-level rise are signif­
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ican t in  ch an g in g  th e  m orpho logy  of th e  sea b o t­
tom . These changes w ou ld  facilitate th e  rem oval 
of sand  from  b en e a th  subm erged archaeological 
rem ains an d  th u s  accelerate th e  processes of sink­
ing  an d  bu ry in g  th em .

Session XI

D ata  m anagem ent in underwater archaeology
VlCENZO SOMMELLA, ES S.R.L. PROGETTI E SlSTEMI, 

R o m e , Italy

The u ltim ate  goal of archaeology is to  ob ta in  
know ledge abou t th e  past, an d  to  m ake th is  in fo r­
m a tio n  available to  o th e r scholars an d  th e  general 
public. B eyond m aking  fascinating  archaeological 
finds, th e  archaeologist m ust also m anage a vast 
am o u n t of data  an d  transfo rm  th is  data  in to  
m eaningfu l in te rp re ta tions of th e  past using  new  
technology. In underw ater archaeology, data  m a n ­
agem ent is even m ore im p o rta n t th a n  in  o ther 
research situations because th e  excavation  phase 
of research is no rm ally  sho rt an d  it is essential to  
collect data  as quickly as possible. In add ition , due 
to  th e  n a tu re  of th e  area excavated, it is n o t possi­
ble for th e  public to  visit these sites, so archaeolo­
gists m ust u tilize various form s of m ed ia  to  
d issem inate th e  results ob ta ined .

Modern developm ent and ancient m aritim e  
sites in the Tyrrhenian Sea
En r ic o  Fe l ic i , A s s o c ia z io n e  It a l ia n a  A r c h e o l o g i  

Su b a c q u e i , R o m e , Italy

A ncien t m o n u m e n ts  located  in  th e  coastal zone 
can  ind icate  past en v iro n m en ta l changes, an d  
th u s  co n trib u te  im p o rta n t in fo rm atio n  to  coastal 
m anagem en t. Such is th e  case for m aritim e in s ta l­
la tions th a t  were construc ted  for residen tia l or 
u tilita rian  use. O ften  these  structures, particu larly  
harbours, are susceptible to  considerable dam age 
from  unw ise m o d ern  exp lo ita tio n  of th e  coast­
line. This has been  th e  case o n  th e  Italian  coast of 
th e  T yrrhenian  Sea w here the re  is a co n cen tra tio n  
of R om an ports. It was recen tly  calcu lated  th a t 
nearly  80%  of anc ien t M edite rranean  harbours 
have been  lost due to  h u m a n  activity.

In the sam e boa t and learning the ropes: 
an Alexandria/Boston comparison
V ic t o r  T. M a s t o n e , M a s s a c h u s e t t s  B o a r d  

o f  U n d e r w a t e r  A r c h a e o l o g ic a l  R e s o u r c e s , 

B o s t o n , USA

The m an ag em en t of subm erged cu ltural resources 
involves a diverse set of p roblem s, com peting  
in terests an d  difficult decisions. W hile archaeolo­
gists agree the re  shou ld  be n o  d ifference in  tre a t­
m e n t betw een  terrestrial an d  subm erged cu ltu ral 
resources, th is  is n o t usually  th e  percep tion  held  
by  o th e r parties w ho  have an  in te rest in  these 
resources. Problem s arise as to  th e  appropriate  
iden tifica tion , eva lua tion  an d  p ro tec tio n  of these 
resources. Fram eworks m u st be developed  w h ich  
recognize an d  accom m odate a w ide range of 
ap p ro p ria te  uses for th ese  n o n -re n ew ab le  
resources. These m ig h t include recreational, eco­
nom ic , en v iro n m en ta l an d  heritage uses.

W hile som e so lu tions are readily  fo u n d  in  tra ­
d itio n a l archaeological m an ag em en t regim es, th e  
diverse an d  com peting  in terests in  subm erged 
cu ltu ral resources m ake m a n y  trea tm en ts  unfeasi­
ble. There is a strong  need  for cross-disciplinary 
u n d ers ta n d in g  an d  co llaboration  am o n g  archae­
ologists, resource m anagers, m arine  scientists, 
engineers, o th e r in te rested  parties an d  stock­
holders to  ensure th e  appropria te  m an ag em en t of 
these  resources. By draw ing  o n  experiences in  th e  
deve lopm en t of Boston H arbour an d  M assachu­
setts coastal w aters, w h ich  parallel A lexandria, 
th is  paper a ttem p ted  to  address these d ivergent 
in terests an d  describe in itia tives to  p ro m o te  an d  
p ro tec t th e  underw ater heritage.
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Workshop results and closure

Recommendations
Based o n  th e  deliberations of th e  w ork ing  groups 
an d  th e  p lenary  group, th e  fo llow ing reco m m en ­
d ations w ere adopted .

T he In te rn a tio n a l W orkshop  o n  S ubm arine  
A rchaeology an d  Coastal M anagem ent, A lexan­
dria, 7-11 April 1997,
Recognizing th e  necessity for a strategic fram ework 
for future m anagem ent of underw ater and  onshore 
cultural heritage an d  the  need  for u rgent action to  
protect an d  preserve the  Qait Bey/ Pharos area, 
Recommends to  th e  n a tio n a l au tho rities including :
• Suprem e C ouncil of A ntiquities,

M inistry  of C ulture,
• Egyptian E nv ironm ental Affairs Agency,
• Coastal P ro tection  A u tho rity  an d  In stitu te  of 

Coastal Research, M in istry  of Public W orks 
an d  W ater Resources,

• Ports an d  L ighthouses A uthority,
M inistry  of T ransport,

• Egyptian Navy,
• M inistry  of Tourism ,
• U niversity  o f A lexandria,
• G overnorate of A lexandria, 
tha t:

a) Q ait Bey/Pharos area p ilo t project

1. An assessm ent should  be m ade of th e  present 
condition  of the  Qait Bey Citadel an d  th e  erosion 
threat. A request to  UNESCO should  be considered, 
soliciting its assistance in  identifying and  dispatch­
ing com peten t in ternational experts in  engineering 
and  coastal processes. Any suggested in te rven tion  
should  take in to  consideration th e  need  to  protect 
and  preserve th e  integrity  of b o th  the  subm erged 
lighthouse site and  th e  Citadel.

2. Concurrently, a targeted program m e to  collect, 
analyse an d  in terp re t key env ironm en ta l data 
should  be im plem ented  im m ediately in  order to  
quickly identify  (4-6 m onths) tem porary  rem edial 
action. This w ork should  stabilize th e  erosion 
th rea ten ing  th e  Citadel, w ithou t com prom ising the

integrity  of the  underw ater archaeological site, 
un til such tim e as a lasting solution can be found.

3. No further rem edial action, includ ing  the  place­
m e n t of m ore cem ent blocks, should  take place 
un til th e  assessm ent of the  Citadel proposed in  
paragraph 1, and  the  study o n  tem porary  rem edial 
action proposed in  paragraph 2, are com pleted. 
A ppropriate agencies an d  experts should  be co n ­
sulted before any counter m easures are undertaken.

4. C o m p eten t archaeological experts shou ld  be 
requested  to  com plete, as far as is possible, th e  
survey an d  m ap p in g  of th e  underw ater archaeo­
logical site o f th e  ligh thouse.

5. The d a ta  co llec tion  p rogram m e (see p a ra ­
graph 2) should  be ex tended  and, if necessary, 
expanded to  provide th e  environm ental in form a­
tio n  required to  identify  an d  im plem ent a long­
term  and  lasting solution w hich  will, to  th e  greatest 
ex ten t possible, m ain ta in  the  integrity  of b o th  the 
Qait Bey Citadel an d  the  Pharos Lighthouse.

6. An ad hoc Task Force, possibly co -o rd inated  by 
UNESCO, shou ld  be established; it shou ld  include 
specialists from  relevant decision-m aking  bodies 
such  as th e  E gyptian  E n v iro n m en ta l Affairs 
Agency, th e  Suprem e C ouncil of A ntiquities, th e  
Coastal P ro tection  A uthority , th e  M inistry  of 
T ransport (m arine transpo rt), th e  In stitu te  of 
Coastal Research, th e  U niversity  of A lexandria, 
th e  G o v ern o ra te  of A lexandria , a lo n g  w ith  
experts in  subm arine archaeology an d  coastal 
processes. This in ter-sectoral Task Force will be 
responsible for se tting  an  overall strategy for 
im p lem en tin g  an d  m o n ito rin g  th is  p ilo t project.

h) Long-term m anagem ent plan

1. A strategic fram ew ork shou ld  be drafted  for 
th e  conservation  an d  in teg ra ted  m an ag em en t of 
A lexandria's coastal heritage, b o th  cu ltu ral and  
na tu ra l. It shou ld  be in co rpo ra ted  in to  th e  Egypt­
ian  E nv ironm ental Affairs Agency's coastal m a n ­
agem ent p lan .
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2. The p lacem ent of concrete blocks inside or o u t­
side th e  Eastern H arbour an d  any increased use or 
activity in  th e  Eastern H arbour an d  Qait Bey area 
should  be stopped u n til th e  survey recom m ended  
in  paragraphs a) 2 and  a) 3 above has been  com ­
pleted. U rgent action  shou ld  be taken to  stop the  
discharge of w astew ater in to  th e  Eastern Harbour.

3. A survey of th e  archaeological sites, th e  geo- 
m orpho log ical an d  h y d rodynam ic  processes, the  
en v iro n m en ta l co n d itio n s an d  state of p o llu tio n  
of th e  coast of G reater A lexandria shou ld  be c o n ­
ducted . The experts an d  agencies involved  shou ld  
liaise w ith  th e  D epartm en t of U nderw ater A rchae­
ology of th e  Suprem e C ouncil of A ntiquities.

4. The Qait Bey an d  Pharos sites should  con tinue to  
be m onito red  after the  initial surveys are com plete.

5. O n th e  basis of th e  surveys, see paragraphs 
a) 2, a) 3, a) 4, b) 3 an d  b) 4 above, w ork  priorities 
shou ld  be listed  so th a t critical prob lem s can  be 
faced in  a tim ely  m anner.

6. Existing laws shou ld  be stud ied  to  ensure th a t 
th e  special problem s of th e  underw ater archaeo­
logical sites of A lexandria are appropria te ly  dealt 
w ith  an d  in  particular:
• The Supreme Council of Antiquities be included 

as one of th e  responsible agencies concerned 
w ith  the  pro tection  of th e  water env ironm ent 
(Law No. 4 o n  the  Environm ent, Art. 1.38);

• The possib ility  of es tab lish ing  a special legal 
status for th e  underw ater archaeological sites 
of A lexandria shou ld  be studied, as well as the  
possib ility  of th e ir  in sc rip tion  o n  th e  W orld 
H eritage List.

7. The po ten tia l econom ic value of th e  archaeo­
logical sites of A lexandria for tourists and  visitors 
should  be studied, e.g. developm ent of m useum s 
and  archaeological parks on  land  an d  underwater.

8. A sm all group shou ld  be estab lished  to  follow  
up  th e  reco m m en d a tio n s of th is  w orkshop, to  
p repare pro jec t proposals an d  investigate fu n d in g  
possibilities.

Addendum
The w orkshop  fu rth er recognizes th e  im portance  
of th e  fo llow ing issues:
• The University of A lexandria shou ld  consider 

developing specialized courses for graduate and  
undergraduate students in  subm arine archaeol­
ogy an d  related disciplines; it shou ld  also co n ­
sider open  education  for th e  public at large.

• The n eed  to  m ake th e  public, an d  in  pa rticu ­
lar, y o u n g  people, aware of th e  value an d  sig­
n ificance of th e ir  na tu ra l an d  cu ltu ral coastal 
heritage.

• P a rtic ip an ts  a t te n d in g  th is  w o rk sh o p  
expressed th e  w ish  to  convene  an  in te rn a ­
tio n a l conference o n  U nderw ater A rchaeology 
a n d  Coastal M anagem ent.

Alexandria Declaration
Prof. H assan El-Banna Awad, th e  rapporteu r, 
m ade th e  follow ing dec lara tion  o n  behalf of th e  
partic ipan ts of th e  w orkshop, du rin g  th e  closing 
session o n  th e  10 April 1997.

The significance o f  Alexandria in history has made 
the threat to its land and marine archaeological sites 
a matter o f  urgent concern to Egypt and the world.

Recommendations dealing with the erosion under 
the Qait Bey Fortress and long-term preservation and 
management o f  the cultural assets o f  Alexandria have 
been made by the scientific com m unity attending the 
International Workshop on Submarine Archaeology 
and Coastal Management. W ith the co-operation o f  
the world community, we believe that Egypt will be 
able to succeed in the stated goals o f  preserving the 
cultural heritage o f  the City o f  Alexandria as part o f  
the heritage o f  all humanity.

Closure
The w orkshop  w as closed w ith  addresses by 
Prof. M ostafa H assan M ostafa, V ice-President for 
G raduate Studies an d  Research of th e  U niversity  
of A lexandria, an d  Prof. Fathy Abu A ianah, Vice- 
P resident for S tuden t Affairs of th e  U niversity  of 
A lexandria.
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Follow-up activities



There is an u rgen t need  to  secure the  in tegrity  of 
the  Eastern H arbour area an d  to  ensure its 

future, for it is b o th  the  b oundary  an d  the  heart of 
th e  o ld  city of Alexandria, giving th e  dow ntow n 
area its un ique  character. It links th e  city to  its past, 
to  a tim e w hen  th e  Eastern Harbour, th e  Pharos 
an d  th e  library were the  centre of M editerranean 
trade, travel an d  scholarship. Currently, th e  East­
ern  H arbour is th e  centre for a small com m ercial 
fishing fleet w ith  facilities for docking, m a in te­
nance an d  shipbuilding, as well as m arinas and  
recreational centres. The o ld  library of A lexandria 
was rebuilt as th e  'B ibliotheca A lexandrina' and  
inaugurated  in  2002, follow ing an  in te rnational 
cam paign by UNESCO for its revival.

O ver-population , rap id  developm ent, in ad e­
q u a te  p la n n in g  a n d  p o llu tio n  th re a te n  th e  
archaeological sites, th e  co n tin u ed  com m ercial 
use of th e  h a rbou r an d  its p o ten tia l deve lopm en t 
as a tou rist a ttrac tion . A ny p roposed  in te rv en tio n  
shou ld  take in to  consideration  th e  need  to  p ro ­
tect an d  preserve th e  in teg rity  of all th e  archaeo­
logical sites, in c lu d in g  th e  subm erged ligh thouse, 
th e  citadel, th e  subm erged royal quarte r an d  the  
El-Silsilah (Figure 9) .

unpublished)
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Figure 9. 
Schematic  map 

of Alexandria 
showing 

im p o r ta n t  si tes 
to  be 

considered 
within the  
c o n tex t  of 

coas ta l  
m an a g em e n t

Follow ing th e  1997 in te rn a tio n a l w orkshop, 
several ac tions w ere taken  to  im p lem en t som e of 
th e  recom m enda tions. These are sum m arized  in  
Table 1 an d  will be discussed in  th is  chapter. 
These actions inc luded  feasibility studies o n  an d  
expert investigations in to  various aspects of th e  
site, a fu rth e r w orkshop  an d  several ro u n d  table 
discussions.

Structural assessment of 
the Qait Bey Citadel

O ne of th e  princip le recom m enda tions of th e  
In terna tional W orkshop o n  Subm arine A rchaeol­
ogy an d  Coastal M anagem ent was th a t an assess­
m e n t shou ld  be m ade of th e  structural cond ition  
an d  vulnerab ility  of th e  Qait Bey Citadel. In 
response to  th e  Suprem e C ouncil of A ntiquities ' 
request for techn ical assistance, an  assessm ent of 
wave dam age an d  h u m a n  im pact at th e  Q ait Bey 
Citadel an d  Pharos L ighthouse sites was c o n ­
d ucted  w ith  assistance from  UNESCO in  Septem ­
ber 1997. The assessm ent team  consisted  of Dr 
Ing. D enis Aelbrecht, France, Dr Ing. B ertrand Lai­
teux, France, Prof. Eng. Giorgio Croci, Italy, and  
Prof. Burghard Flem m ing, Germ any.

In th e  co n tex t of th is  investiga tion  (Aelbrecht 
et al, 1997a, 1997b, unpub lished ; A elbrecht et al, 
2000), th e  citadel site has been  div ided  in to  th ree  
areas: (i) th e  Q ait Bey Fort itself, com prising  a 
square fortified  b u ild ing  m easuring  abou t 30 m  x 
30 m ; (ii) th e  Fortress, w h ich  com pletely  encloses 
th e  Q ait Bey Fort an d  is, for th e  m ost part, en c ir­
cled by  a co n tin u o u s  wall; an d  (iii) a concrete 
p la tfo rm  lin in g  th e  citadel along its eastern  an d  
no rth -eas tern  sides (Figure 10, p. 42). Figure 11 
(p. 43) show s p h o to g rap h s of th e  Q ait Bey Fort 
before an d  after resto ra tion  work.
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Table 1. Summary of the follow-up to the International Workshop on Submarine Archaeology 
and Coastal Management, 1997-1999

6 - 1 2  S e p te m b e r  1997 S tru c tu ra l  a s s e s s m e n t  o f  t h e  Qait Bey Citadel

1 2 -1 7  S e p tem b e r  1998 Feasibil ity s tu d y  on t h e  e s t a b l i s h m e n t  o f  an  u n d e rw a te r  
a rch aeo lo g ica l  m useum , an d  m a n a g e m e n t  o f  t h e  Qait Bey Citadel  si te  
an d  t h e  Eastern  Harbour.

16 S e p tem b e r  1998 Round t a b le  discussion  on th e  p roposed  u n d e rw a te r  a rchaeo log ica l  
m useum  and  t h e  m a n a g e m e n t  o f  t h e  Qait Bey Citadel s i te  and  th e  
Eastern Harbour.

22 S e p tem b e r  1998 Decree fo rm ing  th e  C onsulta t ive  Com m ittee  for P lann ing  a n d  Follow- 
up for t h e  p ro tec t io n  and  d e v e lo p m e n t  o f  t h e  su b m e rg ed  s i tes  and  
t h e  Qait Bey Citadel.

27 October  1998 First m eeting  o f  t h e  Consultative Committee for Planning and Follow-up.

9 Decem ber 1998 First m ee t in g  o f  t h e  t a s k  tea m  fo rm ed  by t h e  Consultat ive  Com mittee  
for P lanning a n d  Follow-up.

1 3 - 1 4  December 1998 Round t a b le  discussion  on th e  p i lo t  p ro jec t  for  e s tab l i sh in g  an 
u n d e rw a te r  a rch aeo lo g ica l  m useum  an d  m an ag in g  t h e  Qait Bey 
C itadel s i te  an d  t h e  Eastern  Harbour.

30 J a n u a ry  -  8 February  1999 In v es t ig a t io n  in to  m arine  pollu t ion  a n d  urban  w a te r  m a n a g e m e n t  
in t h e  Eastern Harbour.

2 0 - 2 1  November 1999 Workshop on t h e  s t a tu s  o f  t h e  p i lo t  p ro jec t  for su s ta in ab le  
d e v e lo p m e n t  o f  th e  u n d e rw a te r  a rch aeo lo g ica l  s i tes  a ro u n d  t h e  Qait 
Bey Citadel  and  in t h e  Eastern  Harbour. Adoption  o f  a work plan.

The p rincip le find ings of th e  structural assess­
m e n t m ay  be sum m arized  as follows:
• A close in spec tion  of th e  citadel site revealed 

th a t n e ith e r th e  Q ait Bey Fort n o r th e  sur­
ro u n d in g  fortress was th rea ten e d  by  wave 
ac tion  at th e  tim e of th e  m ission.

• There are cavities below  th e  p la tfo rm  lin ing  
th e  citadel.

• The p la tfo rm  lin in g  th e  citadel along  its east­
ern  an d  n o rth -eas te rn  perim eter show s serious 
local structural dam age.

• Some ad jo in ing  sections of th e  concrete  p la t­
form  are u n d ercu t w ith o u t, how ever, show ing  
structural dam age at p resent.

• O ther sections of th e  concrete  p la tfo rm  and  
parapet walls show  m in o r dam age from  wave 
overtopping .

• The concrete  blocks th a t  form  a subm erged 
breakw ater 30 m  seaw ard of th e  citadel p ro ­
vide n o  useful p ro tec tion .

F ollow ing  th e  assessm en t, re c o m m e n d a tio n s  
w ere m ade for fu tu re action , b o th  sho rt-term  and  
longer term . In th e  short-term , im m edia te  action  
was recom m ended  as follows:
• An endoscop ic in spec tion  an d  analysis of th e  

fo u n d a tio n s of th e  p la tfo rm  shou ld  be carried 
ou t. A fine-grained  concrete  m ass shou ld  be
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Fo*1:  Q iiÆ tty

Figure 10.
Diagram, based  on an u n d e rw a te r  p h o to g ra p h ,
show ing  posi t ion  o f  c o n cre te  blocks res t ing  on
p a r t  o f  t h e  Pharos s i te .
(From fin a l report by Mission 1)
(A): The Qayet Bay Fort.
(B): The fo r t re s s ,  which com ple te ly  enc loses  

th e  fo r t .
(C): The co n cre te  p la tfo rm  which lines th e  

fo r t re s s  a long  e a s te rn  & n o r th - e a s t e r n  
sides.

(D): A b reak w a te r  c ons is t ing  o f  large concre te  
blocks.

(E): 180 large  co n cre te  blocks (d ro p p ed  in 
1993).

(F): Pharos u n d e rw a te r  a rch aeo lo g ica l  s i te .
(G): Modern b reak w a te r  o f  t h e  Eastern 

Harbor.

in jected  u n d er pressure in to  th e  cavities below  
th e  p la tform . O nce th is  is com pleted , th e  p la t­
form  shou ld  be cleared of all loose rubble and  
a reinforced  concrete  slab shou ld  be pou red  
over th e  ex isting  p latform .

• An underw ater in spec tion  of th e  en tire  base of 
th e  citadel shou ld  be carried  o u t an d  a m ap 
prepared  show ing  th e  ex ten t of erosion.

• The concrete  p la tfo rm  lin in g  th e  citadel along 
its easte rn  an d  n o rth -eas te rn  p erim ete r is 
d am ag ed  a n d  req u ires  u rg e n t a t te n t io n . 
A d jo in ing  sections a lth o u g h  n o t dam aged  
also n eed  to  be shored-up. Failure of th e  p la t­
form  w ou ld  leave th e  in n e r perim eter w all of 
th e  fortress vu lnerab le to  w ave u ndercu tting .

• M inor dam age from  w ave o vertopp ing  shou ld  
be repaired  in  th e  course of ro u tin e  m a in te ­
nan ce  work.

• Som e superfluous concrete  structures above 
th e  e lev a tio n  of th e  p la tfo rm  sh o u ld  be 
rem oved  for aesthetic  reasons.

• The 180 concrete  blocks p laced as p a rt of th e  
p la n n ed  b u t never com pleted  pro tective revet­
m e n t a ro u n d  th e  C itadel, an d  w h ich  covered 
th e  Pharos L ighthouse underw ater site, shou ld  
be rem oved.

In th e  longer-term , th e  fo llow ing strategies were
recom m ended :
• The in terests of all th ree  sites in  an d  a ro u n d  

th e  Eastern H arbour, com prising  th e  citadel, 
th e  Pharos L ighthouse an d  th e  Royal Q uarter, 
m ig h t be best served by  u n itin g  th e m  to  form
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a single en tity . This m ig h t take th e  form  of a 
cu ltu ral th e m e park, p a rt open-air an d  open- 
w ater m useum , an d  p art m arine  archaeologi­
cal reserve.
The w astew ater p rob lem  shou ld  be assessed as 
p art of an  in teg ra ted  u rb an  w ater system  for 
A lexandria. (UNESCO's In te rn a tio n a l Hydro- 
logical P rogram m e m ay  be able to  con tribu te). 
A task  force w ith  represen tatives from  all the  
in te rest g roups shou ld  be set up.
A scientific d a ta  co llection  program m e shou ld  
be sta rted  as soon  as possib le, in vo lv ing  
Egyptian an d  foreign scientists, an d  local 
p o s tg rad u a te  s tu d e n ts  w herever possib le, 
focusing o n  th e  follow ing:
- A detailed  b ib liographical s tudy  of th e  c o n ­
struction , dam age an d  resto ra tion  events at 
th e  citadel,
- D ata co llection  o n  m eteorology, oceanogra­
phy, geology an d  coastal evo lu tion  of th e  area,
- M odelling  of (i) w ave p ro paga tion  from  off­
shore to  th e  coast an d  w ave ag ita tion  in  the  
area sheltered  by  p o ten tia l structures, (ii) gen ­
eral offshore oceanic circu la tion  an d  wave- 
d riv en  forces in  th e  surf zone , a n d
(iii) long-term  m orpho log ical seabed changes.

The In te rn a tio n a l W orkshop o n  Subm arine 
A rchaeology an d  C oastal M anagem en t recom ­
m en d ed  th a t a lo n g  te rm  m an ag em en t p lan  
shou ld  be p u t in  place w h ich  w ould  inc lude a 
s tudy  of th e  p o ten tia l econom ic value of th e  
archaeological sites of A lexandria for tourists and  
visitors, e.g. th e  d eve lopm en t of m useum s and  
archaeological parks (on lan d  or underw ater).

As a follow  up  to  th is  recom m endation , an 
in te rn a tio n a l team  of experts visited  th e  site from  
12-17 Septem ber 1998, to  (i) exam ine th e  feasibil­
ity  of establish ing an  underw ater m useum  o n  th e  
site of th e  anc ien t A lexandria L ighthouse in  th e  
locality  of th e  Q ait Bey Citadel; (ii) propose a strat­
egy for establish ing such a m useum , if feasible, or 
if n o t feasible, to  propose alternatives; (iii) m ake 
suggestions for th e  m an ag em en t of tou rist access 
to  th e  site an d  for site in te rp re ta tion ; (iv) m ake 
suggestions for th e  m useum  display to  th e  public; 
an d  (v) m ake p relim inary  cost es tim ations for 
im p le m e n ta tio n . T he team , su p p o rted  by  
UNESCO, com prised  Mr Oguz Alpozen, Director,

Figure 11.
Qait Bey Fort 
before and  af te r  
resto rat ion  in 
th e  1930s. 
Source: Supreme 
Council o f  
Antiquities, 
Information 
Centre

Feasibility study on the establishment of 
an underwater archaeological museum 
and management of the Qait Bey Citadel 
site and the Eastern Harbour

The idea of m ak ing  A lexandria's Eastern H arbour 
an d  th e  area a ro u n d  th e  Q ait Bet C itadel in to  an 
underw ater m useum  was first p roposed  by  Selim 
M orcos (1965). He suggested th a t: 'v isitors could  
observe th e  rem ains of th e  Pharos an d  o ther 
structures, in stead  of raising  th e m  an d  stocking 
th e m  in  m useum s ... especially if th e y  are of 
colossal size, spread over a large area an d  fo rm ing  
an  in teg ral ensem ble w ith  th e  archaeological 
site'. Further studies an d  discoveries since th a t 
tim e, H onor Frost in  1969 (Frost, 1975), Jean-Yves 
Em pereur an d  h is team  since 1995 (Empereur, 
2000), an d  Franck G oddio 's team  since 1996 
(Goddio, 2000), have m ade conv in c in g  argu­
m en ts  for an  underw ater m useum .
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Figure 12. 
The Qait Bey 

Fort and  
Citadel  is 

p re sen t ly  a 
pop u la r  to u r i s t  

a t t rac t io n .  
Photo: 

D. Nakashima

B odrum  M useum  of U nderw ater Archaeology, 
Turkey, an d  Mr G raem e H enderson, D irector, 
W estern A ustralian M aritim e M useum , Australia.

The p rincip le find ings of th e  team  (Alpozen 
a n d  H enderson , 1998, unpub lished) m a y b e  sum ­
m arized  as follows:
• The Pharos L ighthouse is u n iq u e  an d  of global 

im portance ; its archaeological rem ains m ust 
be p reserved  a n d  m ade accessible to  th e  
w idest in te rn a tio n a l com m unity .

• The estab lishm ent of an  underw ater m useum  
o n  th e  A lexandria L ighthouse site is em inen tly  
feasible for th e  follow ing reasons: th e  signifi­
cance of th e  site; its in te rn a tio n a l repu ta tion ; 
th e  shallow  w ater d ep th  of th e  site; its p rox ­
im ity  to  shore an d  associated underw ater 
rem ains -  th e  Royal Palaces in  th e  Eastern H ar­
bour; th e  p rox im ity  to  a large build ing, the  
Q ait Bey Citadel, suitable for h ousing  m useum  
support facilities an d  in te rp re ta tio n  m aterial; 
th e  lack of com peting  underw ater m useum s 
a round  th e  w orld  an d  th e  grow ing visitor 
in terest in  liv ing m useum s, or m useum s th a t 
encourage active visitor involvem ent.

• Successful v isito r a ttrac tio n s increase to u ris t 
n u m b e rs  a n d  b rin g  su b s tan tia l eco n o m ic  
benefits.

• The pro jec t c a n n o t succeed unless th e  sewage 
prob lem  is first addressed.

• The Q ait Bey Fort an d  Citadel should  be estab­
lished and  developed as the  above-water sup­
p o rt an d  in te rp re ta tio n  facility  for th e  
underw ater m useum , and  as th e  repository for 
m aterial excavated from  o ther subm erged cul­
tural sites near Alexandria. M onum ental objects 
rem oved in  recent tim es from  th e  Alexandria 
L ighthouse underw ater site should  be returned 
to  th e  site after analysis an d  appropriate preser­
vation  is com pleted. The site is already very 
popular w ith  A lexandrians and  visiting tourists. 
If it is suitably developed, it will enhance for­
eign tourism  in  Alexandria (Figure 12).

• N o m ore artefacts shou ld  be rem oved from  
th e  site.

• The Royal Palace site in  th e  Eastern H arbour 
m ay  prove a suitable ex tension  to  th e  u n d e r­
w ater m useum .

F ollow ing  th e  study, re c o m m e n d a tio n s  w ere
m ade for fu tu re action , b o th  sho rt-term  an d
longer te rm . S hort-term  recom m ended  actions
w ere as follows:
• E lim ination  of po llu tion , w h ich  is a serious 

h ea lth  risk an d  aesthetic  barrier to  th e  u n d e r­
w ater site. It is n o t feasible to  have tourists 
v isit th e  site w h en  it is p o llu ted  w ith  sewage, 
so v is ita tion  an d  in te rn a tio n a l advertising  
shou ld  be delayed u n til th e  sewage prob lem  is 
com pletely  resolved. The Q ait Bey sewage o u t­
fall is on ly  a few  h u n d red  m etres from  th e  
Pharos site. N ortherly  w inds drive po llu ted  
w ater tow ards th e  Pharos. O ne so lu tion  w ould  
be to  prov ide a p rim ary  trea tm e n t p la n t an d  
divert th e  flow  to  an  in la n d  lake.

• C lean-up th e  Eastern H arbour an d  Pharos 
sites, rem ove th e  layers of sed im ent th a t  cover 
th e  archaeological rem ains.

• N o m in a tio n  of a m useum  director by  th e  
Suprem e C ouncil of A ntiquities; th e  d irector 
w o u ld  h av e  overa ll a u th o r i ty  for th e  
fo rt/c itade l an d  underw ater m useum .

• C ollect an d  analyse wave, cu rren t an d  w ater - 
c larity  data  w ith  a view  to  d e te rm in in g  th e  
n u m b e r  of d iv in g  days per a n n u m  an d  
im prov ing  d iv ing  cond itions.

• N o m in a tio n  of th e  Pharos site to  th e  W orld 
H eritage List.
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• Replacing th e  concrete  blocks w ith  a sub­
m erged wave-breaker system . The concrete 
blocks recen tly  d ropped  in  th e  an tiqu ities area 
are, accord ing  to  eng ineering  advice, causing 
o n g o in g  d e te rio ra tio n  to  th e  C itadel an d  
shou ld  be replaced w ith  a m ore effective an d  
n o n -in tru s iv e  seabed  w ave-breaker system  
outside th e  perim eter of th e  an tiqu ities.

• R estoration of th e  fort/citadel.

In the  longer-term , three stages are recom m ended:
• D uring Stage 1, above-w ater facilities will 

need  to  be developed  or en h an ced , specifi­
cally: (i) offices for m useum  staff; (ii) en trance , 
approaches an d  C itadel grounds; (iii) o rien ta ­
tio n  centre; (iv) new  exh ib its in c lu d in g  the  
h is to ry  of A lexandria from  th e  3rd  cen tu ry  BC 
to  1182 (P haraon ic , G reek, R om an  a n d  
Islam ic tim es); (v) exp an d ed  retail o u tle t for 
souvenirs, books; (vi) conservation  laboratory; 
an d  (vii) headquarte rs for th e  In stitu te  of N au­
tical Archaeology.

• D uring Stage 2, underw ater facilities n eed  to  
be m ade available, in  particular: (i) a bu ild in g  
for eq u ip m en t hire; (ii) a ch an g in g  area for 
divers; (iii) dive site en trance-departu re  zone;
(iv) u n d e rw a te r  site in te rp re ta tio n ; a n d
(v) g lass-bottom ed boats for non-divers.

• D uring  Stage 3, th e  u n d erw ate r  m u seu m  
w o u ld  b en e fit b y  in c lu s io n  of th e  Royal 
Palace, especially since th e  Royal Q uarters are 
extensive an d  well preserved.

P re lim inary  cost es tim ates for th e  la n d  an d  
underw ater facilities described in  stages 1 an d  2 
above, a m o u n ted  to  2.5 m illion  US dollars.

Planning activities and formation of 
a Consultative Committee for Planning 
and Follow-up

O ne of th e  recom m endations of th e  In ternational 
W orkshop o n  Subm arine A rchaeology an d  Coastal 
M anagem ent was to  establish a small group to  fol­
low  up  th e  recom m endations of th e  w orkshop.

In Septem ber 1998, approxim ately  30 represen­
tatives an d  experts from  th e  Suprem e Council of

A ntiquities, th e  A lexandria G ov­
ernorate, A lexandria University, 
th e  Institu te  of Coastal Research, 
th e  M inistry  of Tourism  an d  
UNESCO attended  a round-table 
discussion. Following a p resen ta­
tio n  by  tw o of th e  experts 
involved in  th e  feasibility study 
o n  the  underw ater m useum , it 
was agreed th a t th e  underw ater 
archaeological objects, th e  Qait 
Bey Citadel an d  th e  Eastern Har­
bour have th e  p o ten tia l to  form  
an  in te g ra te d  archaeological 
m useum  w ith  th e  citadel being 
th e  m ain  p latform  for display 
an d  facilities.

As regards th e  o th e r recom ­
m en d atio n s, progress was m ade 
o n  th e  raising of th e  180 c o n ­
cre te  b locks fro m  th e  su b ­
m erged archaeological site. Ten 
w ere raised in  1996 to  search for
th e  m issing legs an d  feet of th e  
colossal sta tue of P to lem y (Fig­
ure 13), 45 blocks w ere raised in  
February 1998, an d  finally  th e  
re m a in in g  b locks in  Ja n u a ry  
2001. Thus th e  archaeological field is n o w  co m ­
p letely  available for exp lo ra tion  an d  in teg ra tion  
in to  th e  p roposed  underw ater m useum .

The Supreme Council of A ntiquities arranged 
for the  dam aged sections of the  platform  under the 
Qait Bey Citadel an d  th e  cavities under th e  bedrock 
to  be inspected by  divers and  docum ented  p h o to ­
graphically in  1999. The p latform  has been firm ly 
consolidated by  ex tending  a th ick  concrete revet­
m e n t over it. However, further stabilizing w ork is 
needed.

O n 22 Septem ber 1998, a decree was passed by 
Dr G. G aballah, Secretary G eneral of th e  Suprem e 
C ouncil of A ntiquities fo rm ing  th e  C onsultative 
C om m ittee for P lann ing  an d  Follow-up of th e  Pro­
ject for th e  p ro tec tion  an d  developm en t of th e  
subm erged sites an d  Q ait Bey Citadel. At its first 
m eeting  in  O ctober 1998, th e  C om m ittee form ed 
a techn ical task team  to  review  th e  available data

Figure 13. 
Colossal s ta tu e  
o f  Ptolemy (13 m 
long) salvaged 
in sepa ra te  
pieces, t h e  t runk  
in 1995, th e  
head and  arms 
in 1996; shown 
a t  an exhibition 
'La Gloire 
d'Alexandrie'  a t  
th e  Petit  Palais 
in Paris, in 1998. 
Photo: S. Morcos

Towards integrated management o f  Alexandria's coastal heritage 45



an d  in fo rm ation  relevant to  th e  project an d  to  
recom m end  fu ture action. Particular a tten tio n  
was given to  th e  citadel an d  its safety an d  five of 
th e  eleven n o m in a te d  task team  m em bers were 
directly  or ind irectly  concerned  w ith  th is  issue 
(Annex 5).

In ad d itio n  to  th e  task  team , th e  UNESCO 
Cairo Office com m issioned  Prof. S. Sharaf El Din 
to  rev iew  th e  o ce an o g ra p h y  of A lexandria 's 
coastal zone (Sharaf El D in, u n d ated , u n p u b ­
lished). In the ir respective reports, th e  task  team  
m em bers b ro u g h t to  ligh t a m ass of in fo rm atio n  
re la ted  to  b o th  n a tu ra l an d  a n th ro p o g e n ic  
processes likely to  im pact th e  citadel an d  the  
m arine  en v iro n m en t in  th e  areas of concern . The 
task  team  m em bers iden tified  areas of u n ce rta in ty  
a n d  m ade specific reco m m en d a tio n s to  acquire 
th e  necessary data. The ten  reports of th e  task 
te am  w ere co llec ted  in  th re e  v o lu m es an d  
deposited  at UNESCO an d  at th e  Suprem e C o u n ­
cil of A ntiquities.

In a second round -tab le  discussion in  D ecem ­
ber 1998, it was agreed to  im p lem en t th e  recom ­
m en d a tio n s  of th e  expert m ission  of Septem ber 
1997, regarding th e  stability  of th e  citadel. This 
inc luded  an  endoscopic in spec tion  an d  analysis 
of cavities below  th e  concrete  p la tform , u sing  a 
m in ia tu re  w aterproof TV cam era low ered o n  a 
fibre op tic  cable, an d  tak ing  th e  necessary m eas­
ures to  stabilize th e  concrete  p la tform .

M arine p o llu tio n  an d  u rb an  w ater m an ag e­
m e n t in  th e  Eastern H arbour w ere also discussed 
d u r in g  th e  seco n d  ro u n d -ta b le  d iscussion . 
Dr N arim an M ostafa Soheil, from  th e  A lexandria 
G eneral O rganization  for Sanitary  D rainage, said 
th a t th e  Q ait Bey an d  El-Silsilah outfalls will n o t 
be closed u n til 2003, an d  th a t th e  W estern Treat­
m e n t P lant, w h ich  will prov ide for secondary  
trea tm e n t of sewage th a t cu rren tly  d rains in to  
Lake M ariou t an d  from  there  in to  th e  sea at El 
M ex w est of A lexandria, w ill n o t be opera tional 
befo re  2010. T he ro u n d -ta b le  p a r tic ip a n ts  
strongly  recom m ended  th a t  efforts shou ld  be 
m ade to  stop  th e  disposal of u n trea ted  sewage in  
th e  sea before these dates.

Marine pollution and urban water 
management in the Eastern Harbour

A lexandria 's  e n v iro n m e n ta l p ro b lem s h av e  
grow n in  severity as its p o p u la tio n  an d  associated 
u rb an  an d  industria l d eve lopm en t have increased 
since th e  b eg in n in g  of th e  2 0 th  ce n tu ry  (Halim  
an d  A bou Shouk, 2000). M arine p o llu tio n  in  th e  
Eastern H arbour an d  a ro u n d  th e  Q ait Bey C itadel 
is caused by  th e  d ischarge of u rb an  w astew ater. 
The Q ait Bey outfall, th e  m ain  source, is located  a 
few h u n d re d  m etres w est of th e  Pharos. A sm aller 
one, th e  El-Silsilah outfall, is located  o n  th e  east­
ern  side of th is  pen insu la . B oth outfalls are o u t­
side th e  Eastern H arbour, b u t th e re  is in te rm itte n t 
flow  in to  th e  H arbour from  an o th er outfall. Seri­
ous de terio ra tion  in  th e  w ater q ua lity  in  th e  East­
e rn  H arbour began  abou t 40 years ago w h en  these 
outfalls first cam e in to  opera tion .

T he state of p o llu tio n  in  th e  Eastern H arbour 
is w idely  recognized as th e  biggest obstacle facing 
th e  d eve lopm en t of th e  area as a w hole, an d  p ar­
ticu la rly  th e  d ev e lo p m e n t of an  u n d erw ate r 
archaeological m useum . It is n o t reasonable to  
have tourists v isit th e  site or for divers to  explore 
th e  underw ater treasures as long  as th e  discharge 
of u rb an  w astew ater co n tin u es to  pose a h ea lth  
risk. The n o r th e r ly  w inds tra n sp o rt p o llu ted  
w ater from  th e  Q ait Bey outfall to  th e  Pharos site, 
w h ich  is on ly  a few  h u n d re d  m etres away. In 
add ition , sed im en t layers, w h ich  have accum u­
la ted  over th e  last 40 years since u rb an  w aste­
w ater has been  d ischarged in to  th e  w aters a ro u n d  
th e  Eastern H arbour, cover th e  archaeological 
sites.

P u tting  an  e n d  to  th is  situation  constitu tes a 
financial b u rd en  an d  techno log ica l challenge for 
th e  city  of A lexandria. The m ost obvious so lu tion  
is to  change th e  u rb an  w ater system . However, 
even if th e  d ischarge of dom estic  w astew ater in to  
th e  area is stopped, m u c h  will rem ain  to  be done  
if th e  w ater b o d y  an d  sea bed  are to  recover.

Late in  1998, Prof. A bdelw ahab M. Am er of 
Cairo U niversity 's Faculty of Engineering m ade a 
techn ical assessm ent of A lexandria's w ater supply  
an d  sa n ita tio n  system s (Amer, 1998, u n p u b ­
lished). This was follow ed in  January /February
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1999 by  an  assessm ent of th e  m an ag em en t struc­
tu re  of A lexandria's w ater system  by  Dr Alfonsus
N elen (Nelen an d  Amer, 1999, unpub lished).

The p rincip le find ings of these assessm ents
m ay be sum m arized  as follows:
• The city  of A lexandria is served by  seven w ater 

trea tm e n t p lan ts. Five take th e ir  raw  w ater 
from  th e  M ahm oud ia  canal. The o th e r tw o, 
th a t serve w estern  parts o f th e  city  an d  areas 
to  th e  so u th  an d  along  th e  n o r th  coast, draw  
th e ir  w ate r from  th e  h ea v ily  p o llu te d  
N oubaria canal, resu lting  in  d rin k in g  w ater 
th a t does n o t always com ply  w ith  w ater q u a l­
ity  standards.

• 80-90%  of Alexandria's housing  stock has sani­
ta tion , m ost com m only  w ith  a septic tank. 
Sludge from  the  tanks is disposed of in  drainage 
canals or som etim es even irrigation canals.

• A lex a n d ria 's  g ro u n d w a te r  is b e c o m in g  
in c reasin g ly  p o llu te d  as a co n seq u en ce  of 
th e  in f iltra tio n  of p o llu te d  surface w ater in to  
th e  aquifers. The sa lin ity  of th e  g ro u n d w a te r 
is likely  to  increase  du e  to  th e  in tru s io n  of 
seaw ater.

• Lake M ariout is cu rren tly  used m ain ly  for fish­
ing  an d  w ater re ten tio n . It receives agricul­
tu ra l run-off, u n trea ted  an d  prim ary-trea ted  
sewage an d  industria l wastew ater. The lake is 
heav ily  p o llu ted  an d  suffers from  several p ro b ­
lem s in c lu d in g  th e  loss of fish stock, c o n tam ­
in a tio n  of fish w ith  chem icals an d  parasites.

• M ore th a n  50 m illio n  cub ic  m e tres  of 
u n trea ted  sewage an d  industria l w aste-w ater 
are d ischarged  an n u a lly  in to  th e  M editer­
ra n e a n  from  A lexand ria . To th e  w est of 
A lexandria, ab o u t 2,190 m illion  cubic m etres 
of w astew ater per year d ra in  in to  th e  sea from  
th e  O m um  D rain an d  from  Lake M ariout. Abu 
Qir Bay, east of A lexandria, receives som e 730 
m illion  cubic m etres of w astew ater every year 
from  industries located  near Kafr El-Dawar 
an d  from  th e  local Tahia industries. These 
w astew aters co n ta in  p o llu tan ts  from  textile, 
dye, pu lp , paper an d  fertilizer industries.

• There are m a n y  n a tio n a l an d  local o rgan iza­
tions invo lved  b o th  d irectly  an d  ind irectly  in  
th e  m an ag em en t of A lexandria's u rb an  w ater

system . The roles an d  responsibilities of these 
organ izations are n o t clearly  defined. N o in s ti­
tu tio n a l fram ew ork exists to  encourage and  
m a in ta in  th e  necessary  c o m m u n ic a tio n  
betw een  th e  various parties involved.

• R esponsibility  for en v iro n m en ta l p ro tec tio n  is 
w idely d ispersed am o n g  a large n u m b er of 
m in is tr ie s  a n d  in s t itu tio n s . T he E gyptian  
E nv ironm ental Affairs A gency is supposed  to  
act as th e  In ter-m in isterial Policy C ouncil for 
en v iro n m en ta l issues.

No organization  in  A lexandria can  provide a com ­
prehensive p icture of env ironm en ta l issues or an 
assessm ent of th e  cu rren t physical w ater system, 
th u s  there is n o  clear defin ition  of th e  problem  
an d  each organization  functions in  a piecem eal 
m anner. As a consequence, th e  lim ited  financial 
an d  h u m a n  resources are n o t used efficiently. The 
follow ing recom m endations were m ade:
• In teg rated  w ater m an ag em en t is necessary to  

achieve sustainable so lu tions to  w ater-related  
problem s.

• In teg ra ted  p la n n in g  in vo lv ing  all re levan t 
parties o n  a local/reg ional level is preferable to  
p la n n in g  at a n a tio n a l level, as p roposed  by 
th e  N ational O rganization  for Potable W ater 
an d  Sanitary  D rainage.

• C apacity  bu ild ing , s tren g th en in g  of th e  ex ist­
ing  in s titu tio n s  an d  im p ro v em en t of co m m u ­
n ica tio n  are m ore im p o rta n t th a n  developing  
a new  techn ical m aster p lan .

• A m ulti-sectoral approach  in c lu d in g  socio­
econom ic aspects is requ ired  to  im prove p u b ­
lic aw areness an d  to  achieve th e  necessary 
public  partic ipa tion .

• Special recom m enda tions for th e  A lexandria 
G eneral O rganization  for Sanitary  D rainage 
include: (i) close th e  Q ait Bey an d  El-Silsilah 
outfalls; (ii) ex p an d  th e  W estern T reatm ent 
P lant, s tren g th en  its m an ag em en t system  and  
activate its industria l w astew ater departm en t; 
(iii) develop a fair an d  equitab le tariff system  
th a t  allows th e  A lexandria G eneral O rganiza­
tio n  for Sanitary  D rainage to  recover th e  cost 
of convey ing  an d  trea tin g  industria l wastes.
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Follow ing th is  assessm ent, an d  d u rin g  a w ork­
shop  in  N ovem ber 1999 o n  th e  S tatus of th e  Pilot 
P roject for Sustainable D evelopm ent o f Subm a­
rine  A rchaeological Sites at th e  Q ait Bey Citadel 
a n d  th e  Eastern H arbour, a p resen ta tio n  o n  w ater 
q u a lity  a n d  p o llu tio n  c o n tro l in d ic a te d  an  
im p ro v em en t in  th e  en v iro n m en ta l q ua lity  in  the  
E astern  H arbour over th e  p as t five years 
(Annex 6). This follow ed th e  partial b locking  of 
w astew ater discharges in to  th e  Eastern H arbour 
in  1993. The closure of th e  Q ait Bey an d  El-Silsi- 
lah  outfalls in  2003 shou ld  im prove th in g s fu r­
ther, a lth o u g h  a p ristine  w ate rfron t c a n n o t be 
expected  u n til all th e  w astew ater th a t  d ra ins from  
Lake M ariou t is th o ro u g h ly  treated .

Even w h en  all w astew ater discharge in  th e  
area a ro u n d  th e  Eastern H arbour is stopped , it 
w ill be som e tim e before th e  area is su itable for 
d iv ing . The p o llu tan ts  deposited  over th e  past 
years w ill rem ain  in  th e  m arine  en v iro n m en t, 
a lth o u g h  th e y  m ay  be red istribu ted . Their p re ­
d ic ted  lifespan  is critica l to  th e  un d erw ate r 
m useum . A p ro jec t o n  th e  'S ta te of m arin e  p o llu ­
tio n  an d  socio-econom ic p roblem s re la ted  to  th e  
success o f th e  u n d e rw a te r  a rch aeo lo g ica l 
m useum  p ro jec t in  th e  Eastern H arbour,' was 
approved  w ith in  UNESCO's P artic ipation  Pro­
g ram m e 2000-2001 . This pro ject, w h ich  is being  
carried  o u t by  th e  D ep a rtm en t of O ceanography, 
has th e  ob jective of m od e llin g  th e  p o llu ta n t 
rem ob iliza tion  process based o n  field  observa­
tio n s  an d  analysis. O nce th is  in fo rm a tio n  is 
available, a su itable tim e to  o p en  th e  underw ater 
m useum  can  be d e term in ed .

However, th e  p o llu ta n t rem obiliza tion  rate 
also depends o n  th e  dynam ics of th e  bay, as was 
p o in te d  o u t by  Prof. Frihy du rin g  th e  1999 w ork­
shop. H ydrodynam ic forces co n tin u o u sly  erode 
th e  sed im ents o f th e  Eastern H arbour along  its 
n o r th -s o u th  axis. A bout 70% of th e  eroded  m a te ­
rial escapes from  th e  harb o u r to  be deposited  off­
shore. This process will u n d o u b te d ly  accelerate 
th e  recovery of th e  Eastern Harbour.

A lthough  it has been  repeated ly  sta ted  th a t 
e lim in a tio n  of p o llu tio n  an d  assurance of w ater 
clarity  an d  safety are p reco n d itio n s for allow ing 
d iv in g  b y  to u ris ts , lim ite d  p e rm iss io n  w as

recen tly  given for d iv ing  o n  th e  Pharos site o u t­
side th e  Eastern H arbour (no t inside th e  harbou r 
w h ere  p o llu tio n  is m o re  p ro n o u n c e d ). Four 
to u ris t com pan ies w ished  to  ru n  tou rs of th e  site 
an d  d iv ing  was p erm itted  from  O ctober 2001. It is 
h o p ed  th a t  an y  d isa p p o in tm en t w ith  th e  p resen t 
im perfect w ater co n d itio n s will n o t com prom ise 
fu tu re  p lans for th e  underw ater park.

Workshop on sustainable development of 
submarine archaeological sites at the Qait 
Bey Citadel and the Eastern Harbour

A w o rk sh o p  w as c o n v e n ed  o n  20-21  N ovem ber 
1999 a t th e  D e p a rtm e n t of O ceanography , Fac­
u lty  of Science, A lexandria  U n iversity  to  assess 
th e  sta tu s  of th e  p ilo t p ro jec t for su sta in ab le  
d ev e lo p m e n t o f su b m arin e  a rchaeo log ica l sites 
a t th e  Q ait Bey C itadel a n d  th e  E astern  H arbour 
(A non, 1999, u n p u b lish ed ). This w o rk sh o p  was 
a fo llow -up  ac tiv ity  of th e  1997 in te rn a tio n a l 
w o rk sh o p  a n d  th e  1998 ro u n d -ta b le  d iscu s­
sions, a n d  w as o rg an ized  b y  th e  S uprem e C o u n ­
cil of A n tiq u ities , A lexandria  U n iversity  a n d  th e  
UNESCO C airo  Office. M ore th a n  40 p a r tic i­
p a n ts  a t te n d e d  from  th e  o rg an iz in g  in s t i tu ­
tio n s , th e  A lex a n d ria  G o v e rn o ra te , o th e r  
n a t io n a l  in s t i tu tio n s  a n d  n o n -g o v e rn m e n ta l 
o rg a n iz a tio n s ; severa l in te r n a t io n a l  ex p e r ts  
w ere also in v ited . T he w o rkshop  h a d  th ree  
ob jectives: (i) to  rev iew  th e  o u tp u t o f th e  ta sk  
team ; (ii) to  d iscuss an d  app rove a w ork  p lan ; 
(iii) to  eva lua te  th e  progress m ad e  a n d  rec o m ­
m e n d  fu tu re  ac tion .

Before th e  tech n ica l session, in tro d u c to ry  
reviews w ere m ade by  Dr G aballah an d  m em bers 
of th e  C onsultative C om m ittee  o n  P lann ing  an d  
Follow-up. The need  to  act im m edia te ly  to  p ro ­
tec t th e  fo u n d a tio n  of th e  citadel was e m p h a ­
sized, as well as th e  n eed  for th e  sustainable 
m an ag em en t of th e  coastal zone of A lexandria's 
o ld  city.

Ten reports from  th e  task  team  were p resen ted  
a n d  d iscussed  (El-Abbadi a n d  H alim , 1999, 
unpub lished ). T hey dea lt w ith  archaeological, 
socio-econom ic, m eteorological, hyd rodynam ic, 
geom orphodynam ic , seism ic an d  w ater quality
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aspects, an d  w ith  p ro jec ted  im provem en ts in
A lexandria's sewage system . The h igh ligh ts  of
these reports are co n ta in e d  in  A nnex  6 an d  the
w orkshop  reco m m en d a tio n s are listed  below.

The workshop:
• R ecom m ends th a t  m a x im u m  use be m ade of 

all th e  in fo rm a tio n  co llected  o n  th e  socio­
econom ic an d  b iophysica l characteristics of 
th e  Q ait Bey sites w h en  des ign ing  th e  p ro ­
posed  un d erw ate r archaeological m useum ; 
an d  th a t  all in fo rm atio n , in c lu d in g  rem ote  
sensing  data, sh o u ld  be in teg ra ted  in to  a geo­
graphical in fo rm atio n  system .

• W ould w elcom e th e  inc lusion  of th e  A lexan­
dria p ro jec t to  develop an  in teg ra ted  su sta in ­
able d eve lopm en t strategy in  th e  UNESCO 
program m e for 2000-2001.

• N otes w ith  satisfaction  th a t th e  sewage outfall 
in  th e  Q ait Bey area will be closed in  th e  near 
fu tu re an d  w elcom es p lans for th e  o n -lan d  re­
use of trea ted  w astew ater for w oo d lan d  areas 
sou th-w est of A lexandria.

• C onsidering  th a t  Lake M ariou t is a significant 
archaeological an d  h isto rical area w h ich  c o n ­
stitu ted  th e  lin k  betw een  A lexandria an d  the  
rest of Egypt in  an tiq u ity  an d  th e  M iddle Ages, 
strongly  appeals to  th e  au thorities to  im p le­
m e n t cu rren t p lans to  d ivert all w astew ater 
aw ay from  th e  lake; it also urges th e  a u th o ri­
ties to  p u t an  im m ed ia te  en d  to  all reclam a­
tio n  an d  landfill w ork w ith in  th e  lake area.

• Recognizes th e  steps already taken  in  rem ov­
ing  a n u m b er of concrete  blocks off th e  Pharos 
site an d  urges th e  to ta l rem oval of all blocks. 
(The blocks were all rem oved  by  2001).

• Strongly urges th e  G overnorate of A lexandria 
an d  th e  Suprem e C ouncil of A ntiquities to  
abide by  Law 4/1994 for th e  en v iro n m en t by  
carrying o u t a com plete en v ironm en ta l im pact 
assessm ent prior to  th e  au tho riza tion  of any  
project or ex tension  likely to  affect th e  env i­
ro n m en t, archaeological sites or th e  co m m u ­
n ity  in  th e  A lexandria coastal area.

• Urges th e  Suprem e C ouncil of A ntiqu ities to  
carry o u t a survey an d  scan of th e  fou n d atio n s 
an d  bedrock  of th e  Q ait Bey as a p re lim inary

step tow ard  on-site rem edial an d  pro tective 
m easures for th e  Citadel.

• Recognizes th e  need for a detailed m ap w ith  
descriptions of all the  archaeological objects off­
shore from  the  Qait Bey site, as a prelim inary 
step tow ard th e  proposed underw ater m useum .

• Calls for cleaning up  certain archaeological struc­
tures, rem oving fouling growth and  accum ulated 
sedim ents and  considering m eans of in situ 
restoration as a necessary step for th e  proposed 
underw ater m useum  in  the  Eastern Harbour.

• R ecom m ends th e  pub lica tion  of a b rochure 
o n  th e  p ro jec t, for p o te n tia l d o n o rs  an d  
au thorities, to  be financed  jo in tly  by  th e  
Suprem e C ouncil of A ntiqu ities an d  UNESCO.

• Urges th e  Supreme Council of Antiquities to  fol­
low  up  o n  th e  earlier recom m enda tion  to  
approach UNESCO in  order to  register th e  Qait 
Bey Citadel an d  Eastern Harbour as a protected 
archaeological site o n  the  W orld Heritage List.

• R ecom m ends a d raft p ro jec t d o cu m en t, w ith  
cost estim ates, be prepared.

• R ecom m ends th a t A lexandria U niversity  c o n ­
sider th e  possib ility  an d  desirability  o f estab ­
lish in g  a UNESCO C h a ir o n  S usta inab le  
Coastal D evelopm ent in  o rder to  reinforce th e  
o n g o in g  activities in  A lexandria.

• Urges th e  Suprem e Council of A ntiquities, 
A lexandria U niversity and  UNESCO to  follow 
up on  the  earlier recom m endation  to  convene a 
Second In ternational Conference on  U nderw a­
ter Archaeological and  Coastal M anagem ent.

A w ork p lan  drafted  by  th e  C onsultative C om m it­
tee o n  P lann ing  an d  Follow-up was discussed and  
approved at th e  w orkshop. The m ain  long-term  
objectives of th e  p lan  are: (i) th e  estab lishm ent of 
th e  underw ater m useum , (ii) th e  prepara tion  and  
im p lem en ta tio n  of an  in teg rated  m anagem en t 
policy an d  (iii) en h a n ce m e n t of tourism . The 
im m edia te objectives of th e  p lan  are to:
• Secure th e  safety an d  in teg rity  of th e  cultural 

heritage sites b o th  o n  lan d  an d  underw ater, by  
stabilizing th e  fort, co n tin u in g  th e  exploration  
an d  th e  recording of th e  subm erged archaeo­
logical artefacts, rem oving  th e  concrete blocks 
an d  closing th e  w astew ater outfalls.
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• Establish a digital database for th e  e n v iro n ­
m ental, archaeological, socio-econom ic and  
u rban  data.

• N om ina te  th e  site to  th e  W orld Heritage List.
• Prepare a pro jec t docum en t.

The w ork  p lan  in c lu d ed  short-, m ed ium - and  
longer-term  actions. In th e  short-term  (one year):
• A sociological survey of th e  local p o p u la tio n  

shou ld  be conducted , follow ed by  an  assess­
m e n t of th e  socio-econom ic im pact of the  
p roposed  project.

• The foundations and  bedrock of the  Qait Bey 
Citadel should  be scanned, an d  th e  offshore 
area should  be subjected to  a seismic scan, in  
order to  recom m end on-site rem edial measures.

In th e  m ed ium -term  (two years):
• A detailed  in te rp re tive  m ap of th e  offshore site 

an d  th e  Eastern H arbour shou ld  be prepared.
• An accurate b a th y m etric  m ap  shou ld  be p re­

pared  show ing  th e  offshore site an d  th e  East­
ern  H arbour.

In th e  longer-term  (two+ years):
• A digital database of all the  bio-geophysical data 

should  be developed as th e  basis for m odelling 
the  sites. This should  include meteorological, 
oceanographic (physical and  chemical), sedi- 
m entological, w ater quality  an d  prim ary pro­
ductivity  data. In m any  cases th is m onito ring  
should  be con tinued  indefinitely.

Bibliotheca Alexandrina and 
other developments

Inaugu rated  in  O ctober 2002, th e  B ibliotheca 
A lexandrina has becom e a m ajor lan d m ark  of th e  
Eastern H arbour, an d  represen ts a sign ifican t 
endeavour tow ards th e  revival of th e  cu ltural 
heritage em bodied  in  th e  o ld  Library of A lexan­
dria. Together w ith  th e  Eastern H arbour, th ey  
form  an  ensem ble w h ich  reinforces th e  approach  
tow ards an  in teg ra ted  m an ag em en t of A lexan­
dria's coastal heritage.

The B ibliotheca stands opposite to  El-Silsilah, 
th e  sm all pen insu la  o n  th e  eastern  side of the

Easter Harbour. O ne of th e  m ost exciting  develop­
m en ts  is th e  revival of hopes th a t th is  area will 
soon be accessible for archaeological research. El- 
Silsilah, once know n  as Cape Lochias, is w here th e  
Royal Palaces stood  du ring  Ptolem aic tim es. As a 
result of an  appeal by  th e  A rchaeological Society 
of A lexandria, it was agreed th a t th is  site, w h ich  is 
p resen tly  occupied  by  a m ilita ry  un it, will be 
accessible for archaeo log ical research  b y  th e  
Suprem e C ouncil of A ntiquities. The site is of 
p o ten tia l in terest to  th e  B ibliotheca A lexandrina 
an d  p lans for th e  underw ater m useum .

O n th e  o ther h an d , th e  activities related  to  th e  
exp lo ra tion  of th e  underw ater archaeological sites 
c o n tin u e  to  m ake progress o n  several fronts. 
Research papers, popular books an d  TV film s have 
been  p roduced  since th e  1997 w orkshop. A rchae­
ological investiga tions have co n tin u ed , along  
w ith  laboratory  conservation  efforts to  preserve 
m e ta l an d  o th e r  u n d e rw a te r  archaeo log ica l 
objects. Progress was reported  du ring  th e  1999 
w orkshop (Darwish eta l, 1999, unpublished).

T he Egyptian team  of th e  D epartm en t of 
U nderw ater A rchaeology of th e  Suprem e C ouncil 
of A ntiquities has becom e m ore involved  in  th e  
jo in t exp lo ra tion  m issions w orking in  A lexan­
d rian  w aters, an d  is actively pursu ing  its ow n 
in d e p en d e n t p rogram m e. Em pereur an d  his team  
have co n tin u ed  the ir efforts in  d o cu m en tin g  th e  
Pharos site. Each of th e  over 2000 objects found  
have been  given an  en try  card w ith  all th e  avail­
able in fo rm ation  an d  key w ords in  a geographical 
in fo rm ation  system . D etailed m aps of th e  site 
h ave b een  p roduced . U sing geophysical an d  
archaeological data, th e  G oddio group is com plet­
ing  a new  m ap of th e  Eastern H arbour show ing 
th e  con tours of th e  sunken  lan d  an d  po rt struc­
tures. The layou t p lan  of th e  Royal Q uarter, its 
m o n u m en ts , harbours an d  shipyards o n  Cape 
Lochias a ttest to  th e  m ajestic se tting  of th e  Portus 
M agnus in  its glorious past. The Greek m ission led 
by  H arry Tzalas concluded  in  2003 its te n th  survey 
in  th e  w aters east of El-Silsilah an d  have found  
n u m e ro u s  arch itec tu ra l e lem en ts  in  th e  sub ­
m erged site of Cape Lochias, inc lud ing  th e  upper 
part of a b roken  stele.
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Concluding remarks



The need for integrated coastal 
management

The coastal an d  subm erged archaeological sites 
of A lexandria are of w orldw ide significance 

a n d  th e y  rep resen t an  im p o rta n t tou rism  resource 
for th e  country . However, th e y  are th rea ten e d  by  
th e  co n tin u ed  disposal of u rb an  w astew ater in to  
th e  sea an d  coastline alterations. There is an 
u rg en t n eed  for an  in teg ra ted  coastal m an ag e­
m e n t p rogram m e to  b o th  p ro tec t an d  develop the  
o n -lan d  an d  subm erged sites. Essential co m p o ­
n en ts  of such  a p rogram m e include legal p rov i­
s ions for all u n d e rw a te r  sites, co -o p e ra tio n  
betw een  th e  decision-m akers w h o  som etim es 
have conflicts of in terest, an d  th e  im p lem en ta ­
tio n  of wise practices w h ich  m u st encom pass 
h u m a n  an d  cu ltu ral d im ensions.

In order to  establish  th e  legal status of u n d e r­
w ater archaeological sites, am en d m en ts  have to  
be m ade to  Law No 4, 1994, for P ro tection  of the  
E nv ironm ent. The Suprem e C ouncil o f A n tiqu i­
ties shou ld  be m a n d a te d  a t th e  sam e level as 
o th e r agencies to  p ro tec t th e  underw ater archae­
ological sites an d  th e ir  en v iro n m en t.

Several agencies are involved  w ith  th e  coastal 
zone; these include th e  G overnorate of A lexan­
dria, th e  A lexandria G eneral O rganization for San­
itary  Drainage, th e  Coastal P rotection Agency, the  
Egyptian  E n v iro n m en ta l Affairs Agency, th e  
Suprem e C ouncil of A ntiquities, th e  Egyptian 
Navy an d  th e  M inistry  of Tourism . There is little 
co m m unica tion  an d  co -o rd ination  betw een  them .

A m e ch a n ism  for m u tu a l u n d e rs ta n d in g  an d  
c o -o rd in a tio n  b e tw e e n  p o licy  a n d  d e c is io n ­
m akers o n  th e  o n e  h a n d , an d  sc ien tists  an d  
a rchaeo log ists  o n  th e  o th e r, is ca lled  for. A p e r­
m a n e n t in te r-sec to ra l p la n n in g  a n d  m a n a g e ­
m e n t b o a rd  can  p ro v id e  th is  link . This b o ard  
w o u ld  be m a n d a te d , a m o n g  o th e r  th in g s , to

assess th e  e n v iro n m e n ta l im p a c t in c lu d in g  th e  
a rchaeo log ica l risk, o f an y  p ro p o sed  g o v e rn ­
m e n ta l or p riva te  d ev e lo p m e n t p ro jec t. The 
g u id in g  c o n c ep t is th a t  th e  p ro te c tio n  of coasta l 
zo n e  resources is an  in teg ra l p a rt o f th e  d ev e l­
o p m e n t p rio ritie s  o f th e  coun try .

O nce th e  underw ater archaeological m useum  
has been  developed, an d  th e  area has been  
cleared of p o llu tin g  sed im ents an d  th e  city's 
w astew ater is p roperly  treated , A lexandria will 
becom e a cen tre o f cu ltu ral tourism . However, ill- 
m anaged , tou rism  can  cause th e  de terio ra tion  of 
its ow n assets an d  of th e  en v iro n m en t. If p roperly  
in te g ra te d  w ith  th e  e n v iro n m e n t, how ever, 
tou rism  can  becom e a pow erful force for su sta in ­
ability. Two prerequisites for th e  in teg ra tio n  of 
tou rism  w ith  th e  en v iro n m en t are partnersh ip s 
am ongst stakeholders, an d  aw areness am o n g  all 
concerned  of th e  benefits o f sustainability . Rais­
in g  aw areness am ong  th e  local p o p u la tio n , th e  
stakeholders, th e  tourists an d  th e  public  a u th o ri­
ties requires on-go ing  tra in ing , targeted  in fo rm a­
tio n  an d  dialogue. Representatives of th e  tourism  
servicing sector, th e  public au tho rities an d  en v i­
ro n m en ta l specialists an d  advocates n eed  to  m eet 
regularly  in  an  in ter-sectoral fram ew ork to  m a n ­
age, p lan  an d  m ake decisions.

In order to  ensure th a t cu ltu ra l tou rism  can  
c o n tin u e  in  th e  foreseeable fu tu re w ith o u t d am ­
aging th e  quality  of th e  en v iro n m en t, its cu m u la­
tive im pacts, as well as th e  im pacts of o the r 
an th ro p o g en ic  activities have to  be m o n ito re d  o n  
a co n tin u o u s  basis.

A lexandria's Eastern H arbour is a com m ercial 
an d  recreational cen tre  for th e  local popu la tio n . 
It is a fish ing  p o rt w ith  facilities for m a in ta in in g  
an d  bu ild in g  boats; it is also a m arin a  an d  has 
recreational centres o n  its shores. As such it p ro ­
vides a live lihood  an d  en te r ta in m e n t for th e  local 
po p u la tio n . The needs of th is  co m m u n ity  will
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have to  be considered  w ith in  an y  in teg ra ted  m a n ­
agem ent p lan . The h u m a n  d im en sio n  is an  espe­
cially  im p o r ta n t  c o m p o n e n t o f su sta in ab le  
developm ent, since reluc tance of th e  local p o p u ­
la tio n  to  accept new  developm ents can  produce 
negative feedback, d im in ish in g  tou ris t satisfac­
tio n  an d  low ering productiv ity .

The next stage

The developm ents realized in  th e  years follow ing 
th e  1997 in te rn a tio n a l w orkshop  are th e  result of 
fru itfu l co -operation  betw een  th e  Suprem e C o u n ­
cil of A ntiqu ities an d  UNESCO. T hey represen t 
slow  b u t u n d en iab le  progress tow ards th e  sus­
ta inab le  d eve lopm en t o f th e  underw ater archaeo­
logical sites a t Q ait Bey an d  th e  Eastern H arbour, 
a lth o u g h  m u ch  rem ains to  be done.

M an-m ade th rea ts to  th e  archaeological sites 
are of greater concern  th a n  th e  th rea ts  caused by  
n a tu ra l processes. The A lexandrian  archaeological

sites have n o t ye t been  inscribed  o n  th e  W orld 
H eritage List. In  th e  c o n t in u e d  absence of 
n a tio n a l an d  in te rn a tio n a l legal status, th e  sites 
will always rem ain  vu lnerab le to  h as ty  an d  ill- 
advised decisions.

The in te rn a tio n a l w orkshop  recom m ended  
th a t  th e  U niversity  of A lexandria organize special 
courses a t graduate an d  underg radua te  levels in  
subm arine archaeology an d  sustainab le coastal 
zone m anagem en t. The N ovem ber 1999 w ork­
shop  also recom m ended  th a t th e  un iversity  c o n ­
sider th e  p o ssib ility  a n d  d es ira b ility  of 
estab lish ing  a UNESCO chair to  p ro m o te  studies 
an d  research in  underw ater archaeology an d  sus­
ta inab le  coastal zone m anagem en t. These sugges­
tions n eed  to  be follow ed-up.

A m ajor co n s tra in t at th is  stage is th e  absence 
of a com prehensive pro jec t d o cu m en t, w h ich  
w ould  justify th e  project, fo rm ulate  its im m edia te  
an d  long-te rm  objectives an d  b rin g  to  ligh t its 
cu ltu ral an d  socio-econom ic returns.
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Ánnex 3
L is t  o f  p r e s e n t a t i o n s  in  t h e  i n t e r n a t i o n a l  w o r k s h o p

Session  I • A ncien t A lexandria an d  th e  M editerranean  w orld  
Lotfy A . Yehia

• The greatest em porium  in  th e  in h a b ite d  w orld  
M ostafa El-Abbadi

• A lexandria's u rb an iza tio n  p lan  an d  eco-tourism  
Mohsen Zahran

• Coastal resources: The n eed  for a m an ag em en t system  
Ibtehal Y. El-Bastawissi

Session  II • P reservation of subm erged m o n u m e n ts  an d  d eve lopm en t needs 
Nicolas Grimai

• Early discoveries of subm arine archaeological sites in  A lexandria 
Selim Morcos

• R ecuperating an  A lexandrian  p ioneer in  subm arine archaeology: Kamel Abul-Saadat 
Hala Halim

Session  III • The tw o po rts  of A lexandria as show n o n  p lans an d  m aps from  th e  14 th  cen tu ry  
to  th e  tim e of M oham ed  Ali 
Harry E. Tzalas

• N elson Island project: Research in to  archaeology an d  geology 
Paolo Gallo

• The coastal sites o f C entral Lazio: A p rob lem  of p reservation  
Annalisa Zarattini

• Inaugu ra tion  of th e  Italian  exh ib ition : 'D iv ing  in to  th e  past, la M arm otta ' case study  
Mario Mineo

Session  IV • D eveloping 'wise practices' in  coastal m anagem en t: A cross-sectoral approach
Douglas Nakashima

• R em ote-sensing applications to  underw ater archaeological exp lo ra tion  along  th e  coast 
of A lexandria
Farouk El-Baz

• Coastal processes an d  p roposed  p ro tec tio n  w ork along  th e  A lexandria coastline 
A lfy  M. Fanos and Omran E. Frihy

Session  V • From Byblos to  Pharos: Some archaeological considerations
Honor Frost

• Recent excavation  of subm erged archaeological sites of Q ait Bey region 
Jean-Yves Empereur

• P ro tection  of th e  Pharos excavation  in  A lexandria, som e p re lim inary  results o n  wave 
ag ita tion  an d  sed im ento logical p roblem s
Denis Aelbrecht and Éric Peltier
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Session VI

Session  VII

Session  VIII

Session  IX

Session  X

Session  XI

• U nderw ater archaeological survey of Alexandria's Eastern Harbour 
Franck Goddio

• N o rth ern  coast an d  subm erged cities of Egypt 
Ibrahim A . Darwish and A hm ed Abdel-Fattah

• Sub-bottom  profiling  of th e  A lexandria h a rbou r 
Nils Tongring

• P ro tection  of shipwrecks: th e  experience of th e  Spanish N ational M aritim e 
A rchaeological M useum , C artagena
Ivdn Negueruela

• Some rem arks o n  th e  harbou rs of Sabratha, Libya -  a case study  
Nicola Bonacasa

• N ational legislation an d  subm arine  archaeological sites 
M ohamed El-Gindy

• Principles for th e  p ro tec tio n  of underw ater cu ltu ral heritage 
Lyndel Prott

• H um an  im pacts o n  A lexandria's coastal e n v iro n m en t 
Youssef Halim  and Fatma Abou Shouk

• V ariability of cu rren ts an d  hyd ro g rap h y  in  th e  coastal zone of A lexandria 
Ahm ed El-Gindy

• E nv ironm ental issues associated w ith  subm arine  archaeology along  th e  
A lexandria coast
Ossama M.T. Aboul Dahab

• P reservation of w ooden  artefacts from  underw ater archaeological sites: 
th e  n eo lith ic  w ooden  canoe from  th e  Bracciano Lake, C en tral Italy 
Maria. A . Fugazzola

• C onservation  of m ixed  archaeological m aterials, Saadana Islands Shipwreck 
Emad Khalil and Howard Wellman

• Im plications of clim atic changes an d  sea-level varia tions o n  A lexandria 
Omran E. Frihy and A lfy  M. Fanos

• D ata m an ag em en t in  underw ater archaeology 
Vicenzo Sommella

• M odern  deve lopm en t an d  an c ien t m aritim e sites in  th e  T yrrhen ian  Sea 
Enrico Felici

• In th e  sam e b o a t an d  learn ing  th e  ropes: an  A lexandria/B oston com parison  
Victor T. Mastone
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Annex4
W o r k i n g  g r o u p  c o m p o s i t i o n  d u r i n g  t h e  i n t e r n a t i o n a l  w o r k s h o p

Working Group I: 
Stability of the Qait Bey Citadel

V. M astone (Chairman)

D. A elbrecht 
I. Darw ish 
A. El-Gindy 
J.-Y. Em pereur 
A. Fanos 
M. Fathy
H. Frost 
Y. Flalim
I. Ibrachi 
S. M orcos
D. N akashim a
H. Shehata

Working Group II: 
Long-term management of underwater 
archaeological sites

M. El-Abbadi (Chairman)
A. Abdel-Fattah 
F. Abou Shouk 
H. Awad 
M. El-Gindy
E. Felici
0 .  Frihy
F. G oddio
H. Helal
S. M ikhail
1. N egueruela 
P. Pom ey
L. Prott 
N. Tongring
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Annex 5
Lis t  o f  t a s k  t e a m  m e m b e r s  f o r m e d  b y  t h e  C o n s u l t a t i v e  C o m m i t e e  

f o r  P l a n n i n g  a n d  Fo l l o w - u p

Name and Institution Tasks
Collect and review inform ation on:

Mr M oham ed Abdel Aziz
SCA, D irector General,
Islam ic an d  C optic A ntiquities

Mr Ibrahim Darwish
SCA, Director,
D ept, of U nderw ater A rchaeology (DUA)

Prof. Mayssah El-Nayal
Prof. of Psychology, Faculty of Arts,
A lexandria U niversity

Prof. Ahmed El-Gindy
D ept, of O ceanography, Faculty of Science, 
A lexandria U niversity

Prof. Omran Frihy
In stitu te  of Coastal Research

Prof. M ahm oud Khamis El-Sayed
D ept, of O ceanography, Faculty of Science, 
A lexandria U niversity

Prof. Mourad Bacily
N ational In stitu te  of O ceanography  
an d  Fisheries

Dr Nariman Mostafa Soheil
A lexandria W aste-W ater T reatm en t P lants

Prof. M oham ed Dorgham
D ept, of O ceanography, Faculty of Science, 
A lexandria U niversity

Ms Fatma Abou Shouk
A lexandria G overnorate, D ept, of E nv ironm en t

Prof. Hassan E. Awad
D ept of O ceanography, Faculty of Science, 
A lexandria U niversity

T he Eastern H arbour an d  Q ait Bey C itadel, 
h istory  of reconstruction  an d  restoration 
works

M apping  an d  h is to ry  of underw ater 
archaeological sites along th e  coast of 
A lexandria

Socio-econom ic aspects of th e  underw ater 
m u seu m /p a rk  pro ject

H ydrodynam ics, waves, curren ts , tides 
an d  w inds

C oastal dynam ics an d  geom orpho logy

G eological aspects, sed im ent, transpo rt, 
b o tto m  topo g rap h y

Seismic an d  geophysical processes

T he sewage system  in  A lexandria

Prim ary p roductiv ity  an d  rate  of fou ling  
of subm erged surfaces

U rban  Plans for A lexandria an d  th e  
en v iro n m en ta l status of archaeological sites

W ater quality  an d  p o llu tio n  con tro l
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Ánnex 6
S u m m a r y  o f  p r e s e n t a t i o n s

Workshop on the Status of the Pilot Project for Sustainable Development 
of Submarine Archaeological Sites at the Qait Bey Citadel and the Eastern Harbour 
20-21 November, 1999

1. Q ait Bey Citadel
M. A b d e l  A z iz

The h is to ry  of th e  C itadel's  re s to ra tio n  was 
review ed. The cu rren t needs to  secure th e  rock on  
w h ich  it stands, an d  to  restore th e  C itadel aes­
thetically , w ere h ig h lig h ted  (Abdel Aziz, undated , 
unpub lished).

2. Underwater archaeology in Alexandria
I. D a r w is h

G aston Jondet, a pioneer of underw ater archaeol­
ogy, discovered th e  breakwaters of a pre-Alexan­
drian  harbour to  th e  n o rth  an d  w est of th e  Ras el 
Tin prom ontory . The C entre d 'E tudes A lexan­
drines, in  co-operation  w ith  th e  D epartm ent of 
U nderw ater Archaeology of the  Suprem e Council 
of A ntiquities, rediscovered th e  subm arine site to  
th e  east of Q ait Bey an d  carried o u t a detailed sur­
vey. M ore th a n  3,000 artefacts w ere located, 
includ ing  sphinxes, colum ns, obelisks an d  granite 
blocks of m ore th a n  70 tons. The Institu t Européen 
d'Archéologie Sous-m arine, in  co-operation w ith  
th e  D epartm ent of U nderw ater A ntiquities, estab­
lished an  accurate m ap of th e  subm erged royal 
buildings an d  royal harbours in  the  Eastern Har­
bour an d  recorded m ore th a n  a th o u san d  artefacts 
on  th e  harbour bed  (Darwish, 1998a, 1998b, and  
Darwish et al, 1999, unpub lished  reports).

3. Socio-economic aspects o f  the underwater  
museum project
M. El -N ayal

A study  fu n d ed  by  th e  UNESCO Cairo Office (El- 
Nayal, 1999, unpub lished ) was based o n  the

responses of 170 people from  th e  Q ait Bey area: 
103 fisherm en, 60 w orkers an d  7 sm all-scale bu si­
ness ow ners. The resp o n d en ts  cam e from  a w ide 
range of educational levels, from  illiterate to  u n i­
versity -educated  individuals, a lth o u g h  th e  aver­
age educational level was very  low  since m ost of 
th e  fisherm en w ere illiterate.

There are abou t 500 fish ing boats in  operation  
everyday in  the  Q ait Bey area. Generally, th e  fish­
erm en are very d ep en d en t o n  the  w eather. They 
ca n n o t fish from  January  to  June because of rough 
seas. Since fish ing is b an n e d  during  th e  breeding 
season in  July an d  August, the  fishing season is 
o n ly  four m o n th s  long, from  Septem ber to  D ecem ­
ber. There is n o  alternative w ork for th e  fisherm en 
during  th e  off-season. So the  fisherm en's incom e is 
low  an d  th ey  are often  in  debt.

The developm ent of an underw ater m useum  in 
th e  Qait Bey area will have som e positive im pacts 
o n  th e  econom y by  creating new  jobs in  tourism  
an d  o ther related activities: underw ater tours, 
handicraft industries, hotels an d  restaurants. O n 
th e  o ther hand , th e  project will also have some 
negative im pacts, for exam ple th e  disappearance 
of som e trad itional econom ic activities an d  cul­
tu ral changes due to  th e  influence of tourism .

A program m e for th e  social im p ro v em en t of 
th e  local popu la tio n , especially th e  fisherm en, 
was recom m ended , an d  w ou ld  include:
• education , in c lu d in g  tra in in g  in  m o d ern  fish ­

ing  m ethods, in tro d u c in g  th e  princip les of 
m o d e rn  econom y , e s ta b lish in g  a special 
school for y o u n g  fisherm en;

• encourag ing  an d  assisting th e  fisherm en to  
form  co-operatives w h ich  w ould  facilitate th e  
purchase of fish ing  eq u ip m en t an d  access to  
financial credit;
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• pay ing  particu lar a tten tio n  to  th e  social w el­
fare of th e  fisherm en an d  th e ir  families.

4. Meteorological and hydrodynam ic processes
A. El-Gindy

The w idely d ispersed data  in  th e  litera tu re  o n  the  
oceanograph ic forces th a t  affect th e  A lexandrian  
coastal zone have b een  collected, an d  provide a 
general p ic ture of seasonal an d  in te r-an n u a l vari­
ability. There is a lack of w ave data. Regular, lo n g ­
te rm  data  o n  waves, cu rren ts an d  sea-level w ith in  
an d  outside th e  Eastern Elarbour are needed. 
O cean curren t, w ave refraction  an d  forecasting  
m odels shou ld  be applied  as necessary too ls for 
th e  en v iro n m en ta l im pact assessm ent o f an y  p ro ­
posed  coastal w ork  o n  th e  site.

5. Seismic and geophysical processes
M. Bacily

M ajor seism ic an d  tec ton ic  features rela ted  to  
ea rth  m ovem en ts in  th e  eastern  M editerranean  
w ere d iscussed. H istorical ea rth q u ak e  records 
from  320 AD to  1900 AD w ere review ed, follow ed 
by  in s tru m e n ta lly  recorded  ea rthquakes from  
1900 to  1998. The statistical trea tm e n t of th e  fre­
q u ency  an d  m agn itude  of th e  earthquakes leads 
to  th e  conclusion  th a t, w ith in  a radius of 200 km  
of th e  site, th e  largest expected  earthquakes 
shou ld  have a m ag n itu d e  of 6.3 to  6.7 an d  a 
recurrence of e igh t tim es in  900 years. The need  
for a com prehensive geophysical study  of th e  site 
was underlined , in c lu d in g  scann ing  of th e  sub­
b o tto m , s tudy  of th e  bedrock  se tting  of the  
C itadel, an d  seepage an d  its effects o n  th e  sub­
surface.

6. Coastal dynam ics and geomorphology
O. Frihy

C om parison  betw een  ba th y m etric  surveys, car­
ried o u t at an  in te rval o f abou t 50 years, reveals 
strong  erosion  along  th e  m a in  axis of th e  Eastern 
H arbour at an  average rate of 13 cm  per year and  
deposition  a t an  average rate of 5 cm  per year. The 
d ifference betw een  th e  rates ind icates th a t  m uch

of th e  eroded  m ateria l escapes th e  h a rb o u r to  set­
tle in  th e  v ic in ity  of th e  Pharos site.

7. Geological aspects, sedim ent transport 
and bottom  topography
M. E l -Sa y ed

Studies of th e  sed im en t in  th e  Eastern H arbour 
show s a h ig h  copper an d  zinc c o n te n t near th e  
sh ipyard  an d  an  accum ulation  of o rganic m atte r 
dow nstream  from  th e  w aste-w ater outfalls. The 
Aswan H igh D am  an d  th e  ex trac tion  of w ater 
in la n d  d im in ish  th e  sed im en t load  th a t  arrives in  
th e  Nile Delta. This has led to  loss of lan d  in  th e  
D elta an d  relative sea-level rise. This will be exac­
erba ted  by  th e  im pact of global clim ate change 
(El-Sayed, 1999, unpub lished).

8. Prim ary productivity and the rate o f  fouling 
o f  submerged artefacts
M. D o r g h a m

An abundance  of b iogenic m ateria l in  an d  a ro u n d  
th e  Eastern H arbour en h an ces tw o biological 
processes of concern  to  a m arine  park. It s tim u ­
lates p la n k to n  productiv ity , th u s  reducing  w ater 
transparency, an d  accelerates th e  rate of fou ling  
grow th  o n  all subm erged structures an d  artefacts. 
L iterature pub lished  in  th e  last four decades rela­
tive to  these  tw o processes in  th e  Eastern H arbour 
has been  collated. In fo rm ation  abou t th e  Pharos 
site rem ains very  scant.

9. W ater quality and pollution control 
in the Eastern Harbour
H. Aw a d

N um erous p o llu tio n  an d  w ater q ua lity  surveys 
have been  co n d u c ted  in  th e  Eastern Harbour. 
Physical-chem ical ind ices p o in t to  a slight b u t 
unm istakab le  im p ro v em en t in  th e  last five years. 
Further im p ro v em en t is expected  after th e  year 
2003 w ith  th e  closure of all on-site w aste-w ater 
outfalls. It will th e n  be possible to  consider 
a d eve lopm en t p rogram m e for tourism . However, 
a fully-fledged program m e for an  underw ater 
m useum  will have to  w ait u n til th e  year 2010, by
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w hich  tim e all A lexandria's w aste-w ater shou ld  be 
treated . A m ajo r concern  will rem ain : th e  rates of 
re-m obilization  of co n tam in an ts  from  th e  sedi­
m en ts  (Awad, 1999, unpub lished).

10. Alexandria's sewage system
N. SOHEIL

The cu rren t trea tm e n t an d  disposal system s for 
w aste-w ater an d  the ir im pact o n  th e  m arine  en v i­
ro n m e n t w ere discussed. P lanned  developm ents 
will take place in  tw o phases. The first phase will 
be com ple ted  in  2003 an d  will consist of re -rou t­
ing  th e  Q ait Bey discharge an d  upgrad ing  the  
capacity  of th e  tw o trea tm e n t p lan ts, east an d  
west. The second  phase shou ld  be com ple ted  by  
2010. There are tw o alternatives: secondary  tre a t­
m e n t w ith  disposal in  Lake M ariou t an d  second­
ary trea tm e n t w ith  lake-bypass. A lthough  the  
e n v iro n m en t a ro u n d  th e  sites o f concern  will 
u n d o u b te d ly  be im proved  w ith  th e  com ple tion  of 
phase one, th e  eastw ard  cu rren t, o rig ina ting  in  El 
M ex Bay, m ay  still affect th e  archaeological sites 
b u t to  a lesser degree.
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Ánnex 7
G  Re c o - Eg y p t i a n  u n d e r w a t e r  a r c h a e o l o g i c a l  s u r v e y  

n e a r  A l e x a n d r i a

by  H a r r y  E . T z a l a s

Carried out during 1998-2000  by the Hellenic Institute for the Preservation o f  Nautical Tradition 
and the Hellenic Institute for Ancient and Mediaeval Alexandrian Studies (A preliminary report)

Introduction

As President of the  Hellenic Institu te for the 
Preservation of N autical Tradition, I was invited 

to  participate at SARCOM '97 and  present a paper 
on  'The Two Ports of Alexandria' (Tzalas, 2000). 
During th e  course of the  conference, I had  the 
opportun ity  to  experience first h a n d  the  progress 
m ade in  the  underw ater archaeological w ork th a t 
h ad  been carried o u t in  A lexandria by the  Centre 
d'Etudes Alexandrines, under the  d irection of Prof. 
Jean-Yves Empereur, as well as of o ther foreign m is­
sions. Contacts w ith  th e  Egyptian archaeological 
authorities resulted in  the  Institu te being officially 
invited  to  apply for a license to  undertake an  u n d er­
w ater survey in  th e  coastal area of Alexandria.

After m u c h  th o u g h t an d  careful p la n n in g , it 
was deem ed  necessary to  form  a Greek Institu te  
for th e  research an d  s tudy  of th e  h is to ry  an d  the  
to p o g rap h y  of anc ien t an d  m ediaeval A lexandria. 
Jo in tly  w ith  th e  H ellenic In stitu te  for th e  Preser­
v a tion  of N autical T radition  (already experienced 
in  underw ater archaeology), we subm itted  an 
app lica tion  to  th e  Suprem e C ouncil of A ntiqu ities 
of Egypt requesting  a license to  survey th e  u n d e r­
w ater zone th a t  ex ten d s from  a n c ie n t Cape 
Lochias (El-Silsilah) to  th e  p ro m o n to ry  of M on- 
ta za h  (possib le  site  o f th e  a n c ie n t Sm all 
Taposiris). The license was g ran ted  an d  th e  w ork 
began  in  M ay 1998 as a co-operative v en tu re  of 
th e  Greek m ission  an d  th e  D epartm en t of U nder­
w ater A ntiqu ities of Egypt. Six fu rthe r cam paigns 
follow ed in  June  1998, O ctober 1999, M ay 2000, 
N ovem ber 2000, M a y - J i m e  2001 an d  N ovem ber 
2001 .

Each cam paign  lasted  four weeks; a to ta l o f 15 
to  20 scientist-divers (archaeologists, h isto rians, 
architects, m arine  geologists, topographers, p h o ­
tographers) to o k  p art in  th e  work, u n d er th e  
d irec tion  of H arry E. Tzalas, an  h isto rian , an d  
Ib rah im  Darwish. Leading m em bers w ere George 
K outsouflak is, archaeo log ist-d iver, P h aed o n  
A ndonopou los, chief-diver, an d  George N om ikos, 
diver responsible for th e  local organization .

The Laboratory of M arine Geology and  Physical 
O ceanography, D epartm ent of Geology of th e  U ni­
versity of Patras, collaborated w ith  our mission. 
U nder th e  d irection of Prof. George Ferentinos and 
Prof. George Papatheodorou, m arine geophysical 
surveys for th e  detection  of ancien t wrecks and 
m an-m ade structures were produced using a side- 
scan sonar and  a subbottom  profiler, w hich  were of 
great assistance. The team  also included the  follow­
in g  m arine  geologists: M aria Geraga, A th ina 
Chalari, D imitris C hristodoulou an d  Aristofanis 
Stefatos.

The area of the survey 
and its historical context

The area allocated  to  th e  G reek m ission  ex tends 
along  th e  shore of Ram leh from  th e  eastern  
b o u n d ary  of th e  Eastern Port o f A lexandria, 
kn o w n  in  an tiq u ity  as Méyaç Aipiv an d  Magnus 
Portus, to  th e  Peninsu la of M ontazah . The Greeks 
called th is  area H Jipoç EXeuoivi © cA aooa1, th e  
R om ans Mare Eleusinium . E leusis w as la te r 
ren am ed  Juliopolis an d  N icopolis. Since know l-

iABfivaioç Aeircvoaotpiaxai, XII, 576f (Teubner).
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edge of th e  to p o g rap h y  of anc ien t A lexandria is 
im perfect an d  ex trem ely  confused, we can  on ly  
assum e th a t  th e  P tolem aic an d  R om an walls fo l­
low ed th e  litto ra l east o f Cape Lochias perhaps to  
th e  ex ten t of th e  p resen t suburb of Ib rah im ieh  
(El Falaki, 1872; Botti, 1898; Jonde t, 1921). We 
know, how ever, th a t  bey o n d  th e  walls th e re  were 
coastal suburbs w ith  a diversity  of construc tions 
an d  activities. The rem ains of nu m ero u s burial 
grounds, m ilita ry  installations, villas an d  resi­
dences, shrines an d  sm all m o n u m e n ts  of various 
periods, in c lu d in g  th e  Tom b of S tratonice an d  the  
M artyrium  of Saint M ark, w ere visible before th e  
u rb an  expansion  th a t has ob litera ted  m ost of the  
an c ie n t ru in s  (Bartocci, 1995). A n u m b er of 
activities th a t  w ou ld  n o t be p erm itted  w ith in  the  
city  walls, because th e y  w ere v iew ed as d e trim en ­
tal to  th e  en v iro n m en t, were estab lished  extra 
muros. So it is to  be expected  th a t  such a large city  
as A lexandria -  w h ich  at th e  en d  of th e  Rom an 
period  m ay have co u n ted  nearly  a m illion  souls -  
had , o n  th e  shores ou tside its boundaries, various 
stone quarries, tanneries, m um m ifica tion  w ork­
shops, dy ing  basins, salt works, as well as fish- 
sa lting  an d  -drying industries.

O ne of th e  aim s of th e  survey program m e was 
to  trace th e  an c ie n t a n d  possib ly  m ediaeval 
shorelines an d  discover th e  fa in t rem ains of these 
activities, w h ich  due to  th e  rise o f th e  sea an d  the  
subsidence of th e  lan d  are n o w  partially  or to ta lly  
subm erged, w hile in  deeper w ater we expect to  
discover rem ains of m aritim e activities. The ports 
of A lexandria experienced  u n in te rru p te d  use for 
over 2,300 years. M ost of th e  m aritim e trade was 
w ith  th e  East, so it is logical to  assum e th a t  the  
sea area just ou tside th e  en trance  to  th e  harbours 
ho lds rem ains of shipw recks, scattered  cargoes 
an d  ship eq u ip m en t lost over th e  centuries.

The tw o first dive surveys focused o n  locating  
sites w here  an c ie n t rem ains of structu res or 
anc ien t artefacts cou ld  be found . D uring th e  3 th  
an d  th e  4 th  cam paigns, we solicited th e  co-oper­
ation  of th e  D epartm en t of M arine G eology of 
Patras University. Their side scan sonar revealed 
suspected targets in  th e  deep th a t m ay  ind icate 
th e  presence of shipw recks, m an-m ade structures 
an d  artefacts.

The archaeological finds

The zone of our survey ex tends 14 km  along  th e  
A lexandrian  coastline an d  covers an  approx im ate 
area of 44 km 2. We started  by  spo t dive surveys of 
th e  zone ex ten d in g  from  Cape Lochias to  Stanley 
Bay. There was also a superficial survey o f th e  area 
off th e  suburb  of Sidi Bishr near th e  rem ains of a 
deep v en tila tio n  shaft, p robab ly  p art of an  early 
burial com plex, today  subm erged an d  called by 
local trad itio n  'th e  devil's w ell' (Bir M aasoud). A 
com plete survey of th e  sam e areas by  side scan 
sonar follow ed, in  order to  u n d e rs ta n d  its geo­
m orphology.

W ith  th e  experience gained  du rin g  our cam ­
paigns, we n o w  have a b e tte r u n d ers ta n d in g  of 
th e  area an d  can  concen tra te  our efforts o n  five 
sites th a t  have revealed subm erged an tiqu ities 
(Figure 14).

Figure 14.
Plan o f th e  
zo n e  a llo ca ted  
to  th e  Greco- 
Egyptian 
u n d e rw a te r  
a rch aeo lo g ica l 
survey, 
show ing  th e  
5 s ite s  o f  
in te re s t .
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Site 1 a t  Chatby
This site is adjacent to  th e  subm erged eastern co n ­
tour of th e  Royal Quarters, w hich were partly  
located on  the  Cape hav ing  at its tip  th e  tem ple of 
Isis Lochias. M an-m ade targets were detected by  the 
side-scan sonar survey Some deep-water targets can 
be in te rp re ted  as shipw recks (we m ust assess 
w hether those are ancient or m odern  wrecks); o th ­
ers m ay indicate m an-m ade structures (Figure 15). 
Our 5 th  cam paign was m ost rewarding. The calm ­
ness of the  sea during  m ost of N ovem ber 2000 
m ean t th a t our divers were able to  w ork very near 
the  tip  of the  Cape. At a d ep th  of circa 7 m , several 
architectural elem ents, m ost m ade of red granite, 
were located scattered on the  sea floor. M ore im por­
ta n t because of their size are th ree very large pieces. 
A com plete pedestal w eighing over 12 tons, part of 
the  fram ing of a gigantic door preserved up to  a 
length  of 3,60 m , w eighing som e 10 tons an d  a 
com plete architectural elem ent th a t was part of a 
pylon of 2,60 m  height, w eighing som e 4 tons. The 
pylon piece is of particular in terest because it is 
know n th a t such m onum en ta l entrances were 
placed in  Ptolemaic tim es in  fron t of tem ples im i­
ta ting  the  pharaonic style; and  th is piece was found  
in  th e  im m ediate vicinity w here it is know n th a t 
th e  Temple of Isis Lochias stood.2

Figure 15.
Side scan so n a r m osaic show ing e lo n g a ted  
fea tu res  which may re p re se n t m an-m ade 
s tru c tu re s . Two of th e se  fe a tu res  cross a t  p o in t A. 
(Vectors in d ica te  th e  e lo n g a ted  fea tu res .)
Source: G. Papatheodorou

Site 2  a t Chatby
This is a coastal area ex ten d in g  im m edia te ly  
sou thw ards of site 1. Aerial p h o to g rap h y  has 
clearly  show n m an-m ade structures in  th e  sha l­
lows near th e  beach . In th e  im m edia te  n o r th e rn  
v ic in ity  of these  structures, in  deeper w aters, th e  
side-scan sonar has detec ted  a n u m b er of ab n o r­
m alities o n  th e  seabed show ing  elongated  c o n ­
tou rs ru n n in g  parallel to  th e  cape. There is also a 
line of structures parallel to  th e  coast. The d ep th  
varies from  1 to  5 m etres.

A p re lim inary  excavation  was carried o u t near 
th e  C h a tb y  C asino  in  N ovem ber 2000 an d  
an o th er in  M ay-June 2001. The reason for th is 
survey was to  investigate if, as it is believed, th e  
C asino stands on  th e  ru in s of th e  M artyrium  of St 
M ark, a revered m o n u m e n t of th e  4 th  cen tu ry  
AD. Two trenches w ere o pened  u n d er th e  stilts of 
th e  C asino in  2000 and, at a d ep th  of 1.5 to  2 m , 
a large n u m b er of po tte ry  shards as well as small 
pieces of broken  m arble, g ran ite  an d  o th e r  m an- 
w orked stones w ere found . All can  be dated  from  
th e  en d  of th e  4 th  to  th e  6 th  cen tu ry  AD. Two 
m ore trenches were o p en e d  in  M ay-June 2001, 40 
m  w est of th e  C asino, w ith  negative results. In 
b o th  cases, th e  in filtra tio n  of seaw ater m akes any 
d igging im possib le un d er a d ep th  of 2 m , so we 
will have to  revisit th is  site w ith  proper excavat­
ing  devices.

Site 3 a t  Ibrahimieh
This is a reef surrounded  by sand at a distance of 
560 m  from  the  shore. A very im p o rtan t concen ­
tra tio n  of small stone anchors an d  stone weights, 
th e  largest an d  densest know n in  th e  M editer­
ranean , was discovered there. Of th e  55 stone 
anchors and  w eights found , th irty  have been  lifted 
an d  delivered for conservation  to  th e  Kom El-

2 These architectural finds are in the vicinity of other 
granite blocks and sculpted elements found in 1962 by 
the late Kamel Abul-Saadat. They include a mutilated 
anthropomorphous granite sarcophagus lid, now in 
the garden of the Maritime Museum at Stanley. Most 
of the objects noted on Abul-Saadat's map, except for 
those raised, have probably been covered by the east­
ern extension of the El-Silsilah Promontory and the 
protective concrete blocks placed as buttresses to the 
action of the sea in the 1970s (Morcos, 2000, pp. 42-43 
and plate 4).
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Dekkah Laboratory. A large num ber of 
po tte ry  shards, m ostly  belonging  to  late 
Rom an am phorae, are cem ented  in  
th e  cavities of th e  rocks. Thirty- 
four shards of d iffe ren t 
types of am phorae were 
lifted an d  delivered for 
co n serv a tio n  to  th e  
same laboratory.

We believe th a t the  
stone anchors -  all of the  
'three-hole-com posite ' type -  as 
well as th e  stone w eights belonged  to  sm all fishing 
vessels, an d  were lost w hen  th ey  becam e en tangled  
in  th e  rough seabed (Figure 16). T hin  sections of a 
stone anchor were m ade an d  a sam ple of stone 
from  th e  Ibrahim ieh quarry  were analysed at the  
D epartm ent of Geology of th e  U niversity of Patras. 
They were found  to  be sim ilar to  oolitic lim estone 
taken from  th e  sam e quarry. The same analysis will 
be carried o u t o n  all stone anchors an d  weights. 
We can  already say th a t at least one of th e  anchors 
was of local provenance, w hich  m ay indicate th a t 
th e  ship th a t lost it was local.

The m ost im p o rtan t find  o n  th is site cam e at 
th e  very en d  of our dives w hen  th e  lead elem ents 
of a very large com posite anchor were found  and  
raised. There is a lead stock of 2 m  leng th  w eighing 
over 250 kg and  a heavy lead assemblage collar to  
secure th e  tw o arm s to  th e  w ooden  stock. The 
w ood has been  lost over th e  centuries of im m er­
sion in  th e  sea, b u t we calculate th a t w hen  the  
anchor was com plete, its heigh t m ust have been 
over 3 m  an d  its w eight a round  600 kg. This is one 
of th e  largest anchors of th is type ever found  in  the  
M editerranean Sea, an d  it m ay be dated  as betw een 
th e  1st cen tu ry  BC an d  the  1st cen tu ry  AD.

After conservation , all th e  m ateria l w ill be 
d raw n an d  studied , an d  th e  results published .

Site 4 a t  Ibrahimieh
In th e  shallows neighbouring  th e  C orniche, we 
found  th e  rem ains of an  unusually  large stone 
quarry, ex tend ing  along  th e  coast for som e 300 m  
an d  no rthw ards in to  th e  sea for circa 70 m . The 
dep th s vary  from  0,25 to  5 m . An artificially cu t

Jgá
c h a n n e l ru n s  th ro u g h  th e  
quarry  an d  was probably  used 
for rem oving  stone blocks on  
rafts. The vo id  resu lting  from  
quarry ing  has form ed basins of 
various sizes an d  dep ths. These 
basins m ay have h ad  a second­
ary  use as tan n eries  an d /o r  
dy ing  tanks. A nu m b er of cist 
burial sites coexist w ith  th e  
quarry  an d  also som e coastal 
construc tions th a t are partly  subm erged an d  need  
fu rther study  to  be understood . The w hole of th is 
site is being  carefully surveyed an d  a topographic 
p lan  is being  draw n. Sand has am assed in  th e  
basins an d  will have to  be rem oved  by  hydro-lift 
to  ascertain  th e  d ep th  of th e  carvings an d  ev en tu ­
ally trace anc ien t rem ains th a t m ay  ho ld  valuable 
in fo rm ation  for un d erstan d in g  th e  use of th is site 
after its quarry ing  activities were abandoned .

O n th e  beach  betw een  th e  quarry  an d  th e  
w all o f th e  C orn iche, superficial rem oval of sand 
has exposed  an  en o rm o u s q u a n tity  of large an d  
sm all stones. Som e of these  lim estone  blocks are 
sim ilar to  th e  ones fo u n d  in  th e  sea a n d  are th e  
rem ains of th e  final qu arry in g  activities before 
th e  q u arry  was ab an d o n ed . However, pieces of 
g ran ite , basalt, m arb le a n d  som e lim estone  co n ­
s titu te  th e  rem ains of a rch itec tu ral e lem en ts. At 
th is  early  stage of study, it is p rem atu re  to  say 
w h ich  are an c ie n t or m ediaeval an d  w h ich  are 
m o d ern . We believe th a t  a n u m b er of years will 
be n eed ed  before a defin itive p u b lica tio n  o n  th is  
site is possible.

Figure 16.
S tone an ch o r 
found  on site  3 
a t  Ib rah im ieh . 
Photo: Hellenic 
Institu te for  
Ancient and 
Mediaeval 
Alexandrian 
Studies

Above:
A rtist's im pression 
o f th e  use o f th is  
s to n e  anchor. 
Drawing by:
Y. Pantzopulos 
Study by: H. Tzalas
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Site 5 a t  Sporting
This site was discovered du rin g  ou r last survey 
a n d  was n o te d  w h en  tak ing  aerial p h o to g rap h s of 
th e  coastal area of Sporting. A large zone in  the  
shallow s is covered w ith  th e  fou n d atio n s and  
rem ains of a com plex  of m an-m ade structures. 
The m a in  bu ild ing , o f w h ich  th e  fo u n d a tio n s can 
be seen deeply  cu t in to  th e  levelled rock, is square 
shaped  an d  div ided  lo n g itu d in a lly  in to  th ree 
parts. The to ta l d im ensions are approx im ate ly  57 
by  18 m .

The d irec tion  is approx im ate ly  east to  west. 
There is an  ad jacen t structure to  th e  w est th a t is a 
nearly  circular elliptical shape w ith  a d iam eter of 
circa 50 m . All structures preserve th e  deep c u t­
tings in  th e  rock as well as scan ty  rem ains of 
m asonry. There are also som e b roken  d rum s of 
co lum ns an d  capitals. The area betw een  th e  rec­
tangu lar b u ild in g  an d  today 's shore is covered 
w ith  deep carvings, w h ich  are th e  resu lt o f stone 
quarry ing  activities th a t  p robab ly  preceded  the  
large construc tions an d  m ay have been  p art of 
th e  levelling of th e  site. P relim inary  draw ings 
w ere m ade of th e  subm erged structures, b u t it will 
take a lo t m ore tim e to  com pletely  study, draw  
a n d  u n d e rs ta n d  th e  n a tu re  of these very  ex tended  
a n d  im p o rta n t an c ien t rem ains. N o d a tin g  can  be 
advanced  at th is  stage.

Recent finds and  observations
D uring our 6 th  cam paign  of M ay-June 2001, 
besides excavating  Site 2 at Chatby, we co n tin u ed  
our survey of Site 1 at Chatby, an d  eigh t m ore 
arch itec tu ral g ran ite  e lem ents w eighing  circa. 
1 ,000-3 ,000  kg were found . M ore stone anchors 
w ere d e te c te d  a n d  ra ised  fro m  Site 3 at 
Ib rah im ieh  w hile  th e  stone quarry  (Site 4 at 
Ib rah im ieh) was ex tensively  aeria l-pho tographed  
a n d  draw n. From Site 5 at Sporting, we raised tw o 
sm all stone capitals w h ich  w ere fo u n d  in  som e 
u n id en tified  subm erged structures. We expect 
th a t, after conservation , these capitals will help  in  
d a tin g  th e  subm erged com plex. O ur 7 th  cam ­
paign  follow ed in  N ovem ber 2001.

C oncern ing  th e  o ngo ing  pro jec t of w iden ing  
th e  C orn ish , th e re  is n o  d o u b t th a t  th is  has 
destroyed  an d /o r covered an c ien t rem ains. At

C ha tby  in  particu lar (a lthough  th e  C asino will 
n o t be rem oved), irrevocable dam age will affect 
th e  an c ien t coastline an d  th e  ex isting  anc ien t 
rem ains. The subm erged quarry  at Ib rah im ieh  is, 
at th is  m o m en t, being  affected by  th e  w iden ing  
of th e  coastal road, an d  all an c ien t rem ains will 
p robab ly  be irrevocably destroyed. We w ere h o w ­
ever p leasan tly  surprised to  n o te  th a t th e  w ork 
d id  n o t affect Site 5 at Sporting.

The site environment and local dynamics

It is know n  th a t, since th e  m elting  of th e  glaciers 
som e 10 ,000  years BP, th e  sea-level of th e  
M edite rranean  has been  raising  steadily  by  an 
average of 1 m  for every th o u sa n d  years. Of 
course th e re  c a n n o t be a un ifo rm  p a tte rn  because 
o th e r  na tu ra l p h e n o m e n a  (such as tectonics, slid­
ing  of th e  c o n tin en ta l sea shelf, subsidence of 
la n d  due to  th e  w eigh t of sed im en tary  fo rm a­
tions) can  drastically  m odify  th e  p a tte rn . The 
shores of A lexandria, as well as those  of th e  Nile 
Delta, are th e  resu lt of sed im en tary  deposition  
and , a lth o u g h  we know  th a t  th e  an c ien t litto ra l is 
subm erged, th e re  is n o  u n ifo rm ity  an d  n o  c o n ti­
n u ity  in  its subm ergence. U nderw ater surveys car­
ried  o u t rec e n tly  in  A lexand ria  b y  F rench  
m issions at th e  Pharos site, as well as in  th e  East­
e rn  Port, ind icate  th a t  th e  subsidence of th e  lan d  
cou ld  reach 5 m  in  certain  areas. It will be th e  task  
of geologists, specialized in  th e  s tudy  of th e  rise of 
th e  M edite rranean  an d  th e  subsidence of th e  
A lexandrian  shores, to  s tudy  th e  m orpho logy  of 
th e  subm erged an c ien t coast.

T he m ission  also focused a tten tio n  o n  u n d e r­
stan d in g  th e  local en v iro n m en t an d  th e  d y n a m ­
ics th a t  in fluence th e  various p o in ts  of in terest. 
The A lexandria coast is exposed to  w eather from  
all d irec tions -  w ith  th e  excep tion  of sou therly  
w inds. The co m b in a tio n  of w in d  exposure an d  
th e  in fluence of th e  o pen  w aters of th e  M editer­
ranean , w h ich  im p act d irectly  o n  th e  coast, are 
therefore p rim ary  factors in  th e  u n d ers ta n d in g  of 
an y  site of in terest. D epend ing  o n  th e  d ep th  of 
ind iv idual locations, th e  m arine  en v iro n m en t 
can  affect th e  to p o g rap h y  an d  d is trib u tio n  of 
m ateria l o n  th e  seabed. This is m ore p ro n o u n ced
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o n  th e  im m edia te  coastal zone w here w ave action  
an d  erosion  have serious im pacts. There are 
nu m ero u s exam ples, b u t suffice it to  say th a t the  
stone anchors located  o n  th e  Ib rah im ieh  reef, 
accord ing  to  th e  m ap  p roduced  by  th e  dive team  
du rin g  th e  previous cam paign , cou ld  n o t be 
fo u n d  later on , as th e y  h ad  been  rem oved  by  the  
action  of swells an d  curren ts. The artificial rock 
c u ttin g s  a t th e  Ib ra h im ie h  q u a rry  rep rese n t 
an o th er ind icato r of th e  local m arine  dynam ics 
w h ich  affect n o t o n ly  th is  location  b u t any  o ther 
u n p ro tec ted  coastal site along  th e  A lexandria lit­
toral. The rock cu ttings w ere covered an d  u n co v ­
ered several tim es by  sand. W ith  regard to  the  
deeper rock cu ttings ly ing  approx im ate ly  40 to  
50 m  from  th e  shore, th e  d ep th  w h en  checked 
tw o years ago was 2 m , b u t th e  d ep th  of th e  sam e 
cu ttings is n o w  o n ly  o n e  m etre.

The m arine  dynam ics of th e  area may, h o w ­
ever, also be assessed from  th e  side-scan surveys 
carried o u t by  th e  m arine  geologist w h o  re­
scanned  several targets of possible shipwrecks. 
Because in  som e areas th e  m arine  dynam ics h ad  
sh ifted  large q u an titie s  of sand  an d  m aterial, 
som e p o in ts  w here covered an d  invisib le to  the  
re-scanning, w hile  at th e  sam e tim e new  m a te ri­
als w ere exposed in  o th e r areas.

In conclusion , it is ev iden t th a t th e  m arine 
dynam ics b o th  along  an d  off th e  coast of A lexan­
dria affect th e  ind iv idual sites an d  th e  d istribu tion  
of m aterial fo u n d  o n  th em . The large swells, expe­
rienced in  th e  area an d  no ticeable to  divers at 
dep th s of as m u ch  as 12 m , are p rim ary  factors in  
th e  red istribu tion  of m aterial o n  th e  sea bed. Sim­
ilarly th e  effects of longshore drift an d  erosion 
play an  im p o rta n t role in  th e  visible topographic 
features an d  th e  overall n a tu re  of th e  sites.

Taking in to  considera tion  th e  e x ten t of the  
area of our survey, as well as th e  difficulties 
en co u n te red  b y  th e  divers because of its exposure 
to  strong  w inds, we believe th a t  at least 15 years 
of assiduous w ork  will be needed  in  order to  co m ­
p le te  th e  general survey  of th e  en tire  area. 
D epend ing  o n  th e  finds th a t m ay com e to  light, 
leng th ier periods m ay  be justifiable to  in d iv id u ­
ally excavate sites o f in te rest an d  proceed  w ith  
th e  pub lica tion  of scientific results.
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