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sites are situated side by side. The Qait Bey
Citadel is threatened by encroaching coastal
erosion, But remedial measures to protect the
Citadel have proven detrimental to the
adjacent underwater Pharos site. What can be
done? Must one site be sacrificed in order to
conserve the other? Or can a solution be
found which conserves both sites?

INTEGRATED APPROACHES FOR
MANAGING COMPLEX COASTAL PROBLEMS

The bio-physical and socio-cultural
complexity of coastal environments have
brought integrated and intersectoral
approaches to managing coastal problems to
the fore. Recognizing the multiple facets of
the Citadel-Pharos dilemma, the University of
Alexandria, the SCA and UNESCO jointly
organized an intersectoral workshop on
Submarine Archaeology and Coastal
Management, which took place in Alexandria
from 7-11 April 1997. A comprehensive
understanding of the problem was of the
essence. Archacological experts shared their
insights on current challenges and
methodological innovations in the rapidly-
evolving discipline of underwater heritage
conservation. Geologists and oceanographers
offered their understandings of ocean current
patterns, sediment transport, erosion
processes and their impacts on coastal
archaeological sites. Coastal engineers
provided expen advice on alternative
measures for mitigating coastal erosion.

But this interdisciplinary array still only
addressed part of the many-dimensioned
problem. Alexandria’s cultural heritage is
menaced not only by erosion, but also by the
city’s heavily polluted coastal waters and the
incessant pressures generated by a rapidly-
growing metropolis. The dismal condition of
coastal waters defaces the underwater
archaeological sites, precluding their
development for tourism, Furthermore, the
heightened acidity of polluted waters
augments their corrosive capacity,
accelerating erosion of the largely caicareous
coastline. Wastewater management must be
part of any long-term solution and these and
other interventions must be co-ordinated
through a comprehensive urban planning

process. In other words, to develop a global
understanding of the problem and set into
place an integrated management strategy for
Alexandria’s natural and cultural heritage,
one cannot do without an intersectoral group
of experts, stakeholders and decision-makers.

BUILDING BLOCKS FOR AN
ENVIRONMENTAL, SOCIAL AND CULTURAL
MASTER PLAN FOR ALEXANDRIA

This volume brings together the contributions
of twenty-seven experts from a wide range of
disciplines and fields. While the juxtaposition
of these seemingly disparate and unrelated
themes and issues is unusual and even
somewhat unsettling, recognition of the vital
role that each of these contributions has to
play is an essential first step towards an
integrated and comprehensive solution for
Alexandria. Today, Alexandria is rising to the
challenge of weaving these multiple strands
into a unified vision of the problem and its
solutions.

The volume opens in Part 1 with two
historical contributions that impress upon the
reader the enduring significance of
Alexandria as a strategic trade centre in the
eastern Mediterranean. M. El-Abbadi
provides a rich account of the military,
political, economical and even meteorclogical
dynamics that shaped Alexandria’s destiny as
‘the greatest emporium of the inhabited
world’. To continue this saga, H. Tzalas
guides the reader through a fascinating series
of ancient plans and maps of the two pons of
Alexandria. The nine maps reproduced in this
volume extend over a period of 400 years.
From history, the theme shifts in Part 2 to
archaeology or more specifically the history
of underwater archaeological discoveries off
Alexandria’s shores. S. Morcos provides a
personal and passionate account of early
archaeological discoveries, including that of
Bonaparte's fleet in Abu Qir Bay, Jondet’s
investigations of Alexandria’s ancient
Western Harbour, and Abul-Saadat’s
exceptional arehaeological finds in the
Eastern Harbour area. The intriguing life
story of Kamel Abul-Saadat, Egypi’s first and
seif-made underwater archaeologist, is
revealed through the excellent investigative
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work of H. Halim. These early archaeological
campaigns have opened the way for current
investigations of the Pharos site under the
direction of 1.-Y. Empereur, who offers the
reader an overview of discoveries made to
date. Archaeological findings beneath the
walers of Alexandria’s Eastern Harbour are
reported upon by F. Goddio.

Underwater archaeological sites present
unique challenges for cultural heritage
interpretation and conservation. Many
countries around the Medilerranean basin are
struggling to come to terms with this
relatively new field. In Part 3, Alexandria’s
underwater archaeological discoveries are set
in the coniext of the Mediterranean seascape.
H. Frost stimulates the reader’s imagination
with her account of early predecessors to the
Pharos lighthouse at Byblos and Uganit,
where stone anchors set at the lighthouse base
and fires set on the roof, offered symbolic
and material guidance to bring ships to safe
anchor. Like Alexandria, other ancient ports
have been the object of archaeological
investigation. N. Bonacasa reports on findings
at the pon of Sabratha in Libya, and

A. Simossi describes the configuration of the
port of Thasos in Greece. D. Kazianis, while
providing an inventory of underwater
discoveries in Greece, offers insights into the
threats posed to underwaler cultural heritage
by smugglers, fishing and harbour
constructton, as well as the role of
conscientious individuals in reporting
underwater discoveries. In a richby-illustrated
contribution, E. Felici provides an important
inventory of underwater sites along the Italian
coast of the Tyrrhenian Sea, including
detailed analyses of ancient harbour
construction techniques.

Special techniques in archaeological research
and conservation are presented in Parts 4

and 5. Remote-sensing is one valuable tool
with growing application in archacological
investigation and conservation. F. El-Baz
provides an overview of the current state-of-
the-art with a focus upon applications in
egyptology. H. Carr demonstrates the abilities
of side-scan sonar for locating and imaging,
with remarkable definition, submerged man-
made objects. N. Tongring and N. Driscoll go
on to propose how sonar remote-sensing can

Coastal management sourceboaks 2

be applied in Alexandria’s harbours to help
resolve some of its persistent archaeological
mysteries. But the management of underwater
cultural heritage requires not only an
appreciation of the diverse nature of
underwater sites, and of novel techniques for
their discovery and interpretation. The
conservation of artefacts found underwater
(Part 5) necessitates the development of
specialized techniques for ex sifu
preservation, as described by H. Wellman,
and even more challenging procedures for in
situ protection against vandals and pirates, as
proposed by [. Negueruela. V. Sommella
tackles the thorny, but inevitable challenge of
managing the complex data sets penerated by
submarine archaeological research.

As underwater sites occur below the high tide
mark, their legal status requires clarification
in order to provide a sound basis for their
protection from plundering. In Part 6,

V. Négri provides the reader with an
assessment of conventions and laws in the
Mediterranean region, while L. Prott, from
UNESCQ’s Cultural Heritage Division,
examines international instruments that may
be effectively brought to bear, in conjunction
with national legislation, to protect
Alexandria’s offshore heritage.

In Part 7, the reader’s attention is turned to
environmental considerations that must figure
in an iniegrated management plan for the
coastal heritage sites of Alexandria. The
problem of land-based sources of marine
pollution and their impact on offshore
archaeological sites is described by Y. Halim
and F. Abou Shouk, as well as O. Aboul
Dahab. A. El-Gindy assesses ocean current
patterns in the Eastern Harbour and Qait Bey
areas, and their impacts on the circulation of
polluted waters. D. Aelbrecht, J.-M. Menon
and E. Peltier present the results of a detailed
modelling study of wave propagation and
sedimentation in the Qait Bey area, under
different wind and wave regimes, as well as
with different dispositions of a hypothetical
sea wall, Finally, A. Fanos and O. Frihy
provide a review of coastal processes
influencing shoreline change along
Alexandria’s shorefront.

The volume closes with the topic of
integrated coastal and urban planning in

15
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Part 8. I. El-Bastawissi argues the case for
establishing a coastal management plan for
Alexandria. V. Mastone presents the
management policy established for
underwater sites in the Boston (USA) area,
from which some lessons leamed can be
applied to the Alexandria case. To conclude,
M. Zaharan presents the existing urban
Magster Plan for Alexandria which grapples
with the many chailenging problems of
population growth, poliution, housing,
cultural heritage protection and tourism
development.

STeErs FORWARD

United by their shared concem for the
conservation of the Citadel and Pharos sites,
the Workshop participants combined their
diverse and distinct sets of knowledge,
experience and expertise, and provided the
Egyptian Autherities with a comprehensive
set of recommendations. Currently being
translated into action, these recommendations
point the way towards a long-term and
integrated solution to Alexandria’s coastal
problems (cf. p. 191},

To initiate and guide this process, several
missions of international and national experts
have been launched during the period 1997 to
1999. The SCA and UNESCO (in particular
its Cairo Office, the Divisions of Cultural
Heritage, of Earth Sciences and the Coasts
and Small Islands platform) with the support
of Electricité de France, jointly organized a
mission of international experts from France,
Germany and Italy in September 1997, to
examine the Qait Bey Citadel site and consult
with national experts from the University of
Alexandna, the Governorate of Alexandria,
the IFAQ/CEA and other relevant bodies. The
mission identified a course of action whereby
measures can be taken to protect the Citadel
from erosion, without impinging upon the
Pharos underwater site. Actions are now
underway to stabilize the Citade] and
gradually remove the submerged breakwater
that defaces the Pharos site.

In September 1998, a second mission of
international experts from Australia and
Turkey was sponsored by the SCA and
UNESCO. Its mandate focused upon

conservation and development options for the
underwater archaeological sites of
Alexandria. In consultation with relevant
national experts and authorities, its was
recommended to develop the Qait Bey, and
eventually the Eastern Harbour sites as
underwater museums and to consider their
nomination for World Heritage Status. Water
pollution, however, continued to be identified
as a major obstacle to the realisation of these
goals.

For this reason, UNESCO also drew its
International Hydrological Programme (IHP)
inte the project. Co-operating once more with
the SCA, experts missions focusing on the
problem of wastewater management were
sent o evaluate the situation in Alexandria in
December 1998 and January-February 1999.
Egyptian and Duich experts collaborated in
the formulation of recommendations that
identify steps towards a comprehensive
solution to this major problem. Continuing
co-operation with The Netherlands has since
led to a follow-up mission in November 1999
involving a social scientist and a water
engineer, who will bring their findings before
an intemational conference to be held in The
Netherlands in 2000 to strengthen
intersectoral approaches to water resources
management.

As this book goes to print, progress continues
to be made towards a strengthened dialogue
amongst decision-makers, stakeholders and
experts. While their viewpoints and
understandings may differ, they nevertheless
converge upon a common integrated solution
that will allow the city of Alexandria today to
live alongside and in accord with its
illustrious past.

DouGLAS NAKASHIMA
UNESCO-CSI
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shown with the batieries of the two fortresses
closing the enirance of the Eastern Port. Qait
Bey fort called ‘gran fariglion’ and the fort on
Cape Lochias marked ‘fariglion piccolo’ are
well drawn. The walls are also carefully
shown. There are landmarks for recognition:
eventual targets to be gunned, and others, as
churches and the ‘Fondica de francesi’, to be
aveided. Three Islamic galleys are shown at
anchor, stern to shore, in the Eunostos, while
five three-masted and two-masted vessels, as
well as three rowing tenders, are anchored in
the Eastern Port. Kom el Nadura, marked as
‘Monte de guardia’, is correctly pertrayed.
The text of the missives with the report on the
proposed operation gives a good description of
the situation of the city and port fortifications.
These are described as weak. The main target
of the proposed attack was the ‘Caravana’, the
fleet that once a year loaded in Alexandria the
wheat to be transported to Constantinople.

The 1665 plan of De Monconys[23] is rather
sketchy and shows very basic characteristics
of the city, its two ports with the fortresses
and the jetty in the vicinity of the ‘Porte de la
Marine’ or ‘Porta della Dogana’ which must
have certainly been adjacent to the customs
house. We know that there was taxation of
the different goods that were loaded and
unloaded in the port.

Figure 6. Panoramic  In 1687, the French engineer Razaud[24]

view of Alexandria.
By V. Borkij.

drew two chans of the ports that can be
considered scientific. In 1699, two French
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pilots, Christian Melchien[25] and Antoine
Massy[26], drew two different charts of the
two ports giving detailed soundings of the
area. It seems that the French had a particular
and continued interest in the cartography of
the ports of Alexandria during the 17th, 18th
and 19th centuries, as is shown by the ‘plan
et élévations de la rade d'Alexandrie’ made
by Marquese de la Garde[27] in 1713. Other
charts made by French cartographers[28)]
followed. This is not surprising, since most of
the visitors were French (Table I).

In 1731, the Russian monk Vassili Barkij[29]
drew a bird’s eye panoramic view of
Alexandria and its pors giving important eye-
witness details (Fig. 6). The two perts are
represented extending on both sides of the old
Heptastadion where a densely built new
agglomeration has been formed. A large
three-masted warship can be seen at anchor in
the Eunostos, while a smaller lateen sailing-
vessel is manoeuvering. There are also three
dinghies and three rowing tenders. In the
Eastern Port, a smaller three-mast
merchantman is at anchor, while a three-
masted lateen sailing vessel is manoeuvering.
There are another six different sailing craft
entering or leaving port and, along the wharf,
six smaller craft are moving. The proportions
of the Qait Bey fort relative to the Pharillon
on Cape Lochias oppoesite are well respected.
That same year, the French scholar
Bonamy[30] visited Alexandria and drew a
map of the city in a first attempt to show how
Alexandria was in antiguity and, more
precisely, at the time of Strabo.

[23} Journal des Yoyages de M. de Monconys.
Lyon (1665). In: G. Jonder, supra cit., pl. VI

{24} In: G. Jondet, supra cit., pl. VII.

[25]} In: G. Jondet, supra cit,, pl. IX.

[26] In: G. Jonder, supra cit, pl. X.

f27] In: G. Jonder, supra ciL, pl. XI.

[28] Reference is made to plans and charts
reproduced in G. Jondet, Atlas Historique.

[29] Voyage de Basile Grigorovitch-Barski-Plaka-
Alba, 1723-1747, aux Lieux Sainis etc., St.
Petersbaurg (1778). In: Oleg V. Volkaff, Voyageurs
russes en Egyple. fastitut Frangals d’Archéologie
Crientale du Caire, Cairo (1972}, and La
pérégrination de Vassili Barkij. Société Orthodoxe de
Palestine. N. Barzoukov, $1. Petersbourg (1885-87).
[30} Bonamy, Description de la ville 4’ Alexandrie,
telle qu'elle étoit au temps de Strabon. Paris (1731).
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Figure 1,

Below, an average
section acrass the
Great Ancient
Breakwater.

After Jondet, 1916.

Figure 2.

Mode of construction

The mode of construction of various submerged
elements was discussed by Jondet. He gave a
detailed description of the perfectly preserved
160 m landing quay, which lies at about 1.30 m
depth to the east of the entrance of the Ancient
Harbour and inside the present harbour. Jondet
described and gave details of a cross-section
and surface view showing the material used in
the construction, after the demolition of part of
the pier by one of his helmet-and-hose divers;
he noted that the blocks and the quarry stones
were obtained from the nearby Mex quarry, At
the northern end of the landing quay, there is a
breakwater extending 130 m to the west, where
it limits the entrance to the ancient harbour. The
breakwater, at 2 m below the sea surface, has a
different structure. It consists of two parallel
walls of about 2 m thickness, with a distance of
8 m between them filled with sand, bringing the
total thickness of the pier to about 12.5 m.
Jondet distinguished several sections of the
ancient great breakwater; starting from the
west, he found the remains of a thick wall at a
depth of 4.50 m north of Abu Bakar Rock.
This part of the breakwater is 500 m long and
was built on the slopes of Abu Bakar. It was
perfectly visible at certain points on calm days
at a depth of 1.70 m.

Towards the east, the breakwater has no
foundations, except at isolated points where the
builder doubled the walls to reinforce the
resistance to the violent sea. Between the two
walls, a large distance, of 40-60 m, was filled by
large material to form a robust structure (Fig. 1).
This was the general situation in the eastern part;
in the central section, however, the ruins were
greatly scattered. It took hard work and many
attempts at sounding to prove the continuity of
the breakwater in this 600-m section. It was by
laborious and difficult dredging that Jondet was

Ancient Harbour
Ehigh water)

Mass of fallen rock and earth {40 Lo 60 m wide)

able to find the foundations of the breakwater in
this section, and to observe that the remains
were placed on a line extending between the two
extremities of the breakwater, The relative
position of the remains indicates the existence of
the two identical walls already found in the
eastern section.

The eastern section of the breakwater,
extending north of Ras El-Tin to Anfouchy
Bay, is the best preserved, The breakwarter
consists of two paralle] sea walls of 8 and 12 m
across at the top and a well pronounced external
slope augments the thickness at the base. This
massive structure is composed of natural blecks
of very large dimensions, roughly cut and
assembled; the spaces were filled by small
quarry stones (Fig. 2). The upper surface of the
external sea-wall has a slope of 3 to 4 cm/m
towards the sea. Jondet observed along its
median line a trench void of masonry. It is one
metre wide and its depth is almost half the
height of the sea-wall. Jondet surmised that this
trench was used to erect defence works,

The sea walls appeared in fractured pieces of
different lengths, 10 to 30 m, separated by
variable intervals, 0.5 to 2 m. In most cases, the
fractured surfaces indicate precise cuis, so that
it is possible, according to Jondet, to fit the
consecutive parts together. He theorized that the
sea wall was fractured as a result of uneven
sinking or a small shift in the sea bottom.

PN Seay

;
s m e e

-

Above, upper surface
view of the Great

InLernal seawall Fallen blocks

(average width 8 m)

Externat seawall

Fallen biocks : '
! {average width 12 m) '
' L}

Ancient Breakwater.
After Jondet, 1916,
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The methodology used by Jondet was not
described in detail. However, it is not difficult
to give a brief account of his methods from the
information availabie at various places in his
text. He used the naked eye to observe shallow
structures when the sea was calm and the
water was transparent. He used a glass device
(lunette d'eau), commonly used in maritime
construction to peer below the surface. Once a
structure was found, a tachometer was used to
survey the depths and elevations, which were
plotied on a topographic chart covering more
than 4 km showing the exact posttions of the
submerged structures.

In certain cases, Jondet employed divers to
examine the better preserved submerged
structures, which were also the better protected
from the violent sea, as those found to the south-
west of Ras EI-Tin. The divers carefully cleared
these structures of the sand and vegetation
covering them, to scrupulously draw a sketch of
the side section. In other cases, Jondet asked his
divers to demolish part of the submerged
elements so as to be able to study their material
and mode of construction. One should
remember however that those divers were using
the classical heavy diving suit supplied with air
by a hose, the scaphander or the helmet-and-
hose method which restricted their movement
and made work very cumbersome.

Jondet maintained that the principal structures
were measured with the best possible precision
expected under the conditions prevailing
during his research. He stressed, however, that
he was not making a typical archaeological
excavation, which would require dredging
instruments and a team of equipped divers,
which were not available to him.

in addition to the above-mentioned
topographic studies showing the distribution
of submerged structures, Jondet conducted a
bathymetric survey showing the depth of the
sea floor west of Pharos where most of the
submerged structures were found. In fact,
Jondet was able to show the complementarity
of the distribution of these elements and the
bottom relief, by describing the condition of
navigability and access to the port of Pharos,
as well as the depths of anchorage in what he
designated as the mooring grounds.

The work of Jondet was single-handed, based
mainly on his own observations and

interpretations. It was not team work in which
his conclusions were reached through
discussion and consultation. He did, however,
show his discovery to his contemporary
scholars. As an example, Forster(15] thanked
Jondet ‘for taking me to see his fascinating
discovery, the Prehistoric Harbour, and for
placing at my disposal his unrivalled
collection of Maps and Views’.

Jondet’s work, appreciated though it is, should
not be the final word in respect of this important
discovery. In fact, it is quite amazing that this
fascinating harbour has not been investigated
since its discovery more than 80 years ago.

It is recommendcd that the University of
Alexandria, the Supreme Council of
Antiquities, the Navy, the harbour authorities
and other institutions of leaming in Alexandria
join forces and launch an interdisciplinary
research programme to re-investigate what lies
in their backwaters. The expected resulis will be
far-reaching in shaping our views on this unique
harbour and its place in history.

The Eastern Harbour

When Alexander the Great reached the site of
the present Alexandria in the year 332 BC, the
ancient great Western Harbour had already
disappeared under water, The eye of the
Macedonian leader was caught by an Egyptian
fishing village along the Mediterranean coast
known as Ragoda or Rhakotis — just opposite
of which lay the small island of Pharos.
Alexander ordered his engineers to draw up
plans for a city with a great harbour that would
include the village and the island within its
boundaries (Fig. 3).

Alexander’s engineers linked the island to the
mainland by a narmow causeway that they
named Heptastadion because it was seven
stadia long (about 1,300 m). This causeway
divided the waters of Alexandria into two parts,
the Eastemn Great Harbour and Westemn
Harbour or Eunostos. The Eastern Harbour was
the main port, and the city’s palaces, gardens
and govemment buildings were built around it;

[15] Forster, E. M. (1938). Alexandria: a History
and a Guide. Whitehead Morris Lid, Alexondrio,
218 pp. (First edition, 1922},

Coustal management sourcebauvks 2












UNDERWATER ARCHAEOLOGY ALONG THE ALEXANDRIAN COAST R

42

Figure 4. Colossal
statue of Goddess Isis
from the third century
BC (red granite, 7 m
fong, 25 tons), shown
here beside a statue af
a man {120 cm long)
on the grounds of
Pompey’s Pillar (Koum
El-Shoukata), before
being moved in the
late 1980s to its
present site in the
gordens of the
Maritime Museum.
Photo: 5. Morcas.

pracesses have brought extensive changes to
the Iocal topography, resulting in the loss of
many of the city’s ancient monuments. There
has been also the accumulation of matenial
from successive pericds.

The most striking evidence of the geological
subsidence is what happened to Cape Lochias,
at the easlern end of the Eastern Harbour, and
Antirthodos Island, at its centre, as well as the
submergence of the many structures once
standing on the shores of this harbour and its
islands. For example, at the time that Gorringe
transported one of the two obelisks of the
Caesareum Temple in Alexandria (Cleopatra’s
Needle) to be erecled in New York’s Central
Park in 1879, he reported that there were
several columns standing under the waters of
the Eastern Harbour. He noted that they were
visible on a clear day and that they constituted
an obstacle preventing ships from reaching the
point ashore where the obelisks stood, whereas
we know that, in Roman times, vessels could
sail right to the shore. Breccia, a former curator
of the Graeco-Roman Museum, maintained
that the general outline of Antirthodos Island
and the monuments could be seen on a clear
day under the waters of the Eastern Harbour.
There is no doubt that the configuration of the
Eastern Harbour is now markedly different
from what it was. All that remains of Cape
Lochias today is the El-Silsila promontory
and, while the entrance to the harbour was
very narrow in the past, in the course of time
it became so wide that a major breakwater had
to be built to protect the piers.

Archaeological finds
in the Eastern Harbour

In October 1962, a group of navy divers
succeeded in raising a massive statue
weighing approximately 25 tons from a depth
of 8 m behind Qait Bey Fort outside the
Eastem Harbour. After examining it and
removing the seaweed with which it was
covered, Dr. Henry Riad (then Curator of the
Graeco-Roman Museum) decided thai the
object was a statue of the Goddess Isis dating
from the 3rd century BC (Fig. 4). The news

-media were quick to announce the find

abroad, and the great size and antiquity of the
discovery stirmed interest around the world.

In a letter received in reply to a question I had
put, Dr. Riad stated, ‘I remember that in 1961
Mr Kamel Abu Al-Saadat [Kamel Abul-
Saadat], a local amateur diver, came to the
Museum and showed me some fragments of
antique potiery which he had found under the
waler. He also indicated two sites where there
were similar pieces lying amid great piles of
blocks of stone of various shapes.’

“The first of these two sites was in the vicinity
of Al-Silsila, a long strip of land constituting
the eastern flank of the Eastem Harbour. This
area had once been known as Cape Lochias
(the royal palaces stood there in Ptolemaic
times) and proved to contain oblong
sarcophagi, statues and building fragments.’
“The second site was in the vicinity of Fort
Quaitbay [Qait Bey Fort] at the Eastemn
Harbour’s western edge. (The fort occupies
the place where the lighthouse once stood).
Different types of statuary and fragments of
crowns and entire buildings lay submerged at
this site outside the harbour.’

‘In 1962, frogmen from the Egyptian navy had
begun to bring up such antiquities. The best
time of year for such operations is September-
October, when the sea is calm and the water
clear. A red granite statue of a man in standing
position was successfully raised from the Al-
Silsila area. The statue’s head and parts of its
legs were missing, and the length of the
surviving part was 120 cm. The figure wore a
toga-like garment, draped over the left shoulder,
exposing the chest, the right arm hanging at the
side. (The right hand held an unidentifiable
object.) The fact that the back of the statue was
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flat indicated that it had been placed against the
wall of a building. The artefact dated from
Roman times and was still in good condition —
even though it had been immersed in salt water
for more than 1,500 years.’

*The frogmen also retrieved a large statue,
broken into two parts, from the sea bed at the
fort, and also made of red granite. It lacked
parts of its legs but was seven meters long and
weighed roughly 25 tons. The menument
represented a woman standing with her left
foot forwards and her arms at her side. The
eye sockets were empty, but unquestionably
they once held appropriately coloured stones
(as was usual in ancient Egyptian art), and
traces of the sacred snake were visible on her
forehead. The statue had a supporting column
at its back. All this shows that the sculptor
had been heavily influenced by the cannons of
ancient Egyptian art.’

‘The lady wore, however, a Greek gown with
a knot tied between her breasts: in Graeco-
Roman times, this knot was associated with,
specifically, the Goddess Isis. This deity was
also depicted with plaited hair hanging in
symmetrical strands down both sides of her
head. It is thus very likely that this statue does
indeed represent Isis and that it dates from the
third century BC’.[17]

Kamel Abul-Saadat’s
contribution

In 1964, [ gave a lecture to the Archaeological
Society of Alexandria on the submarine
archaeological discoveries in the Medilerranean
Sea.[18] At the end of my talk, Kamel Abul-
Saadat presented himself. I gradually came to
know him as a model citizen who was let down
by his society. He gave me copies of his letters
to the authorities and the press at that time
(1963-1964), which describe his state of mind
at this time in his life, as presented by Miss
Hala Haltm in the present volume.[19] He
lacked recognition of his work as well as the
moral and malerial support to pursue his
research. Believing in the potential of
submarine archaeology in Alexandria, and in
his capability, I embarked on three fronts: to
speak in his favour to the scientific community
and authorities; write to the leading submarine
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archaelogists abroad and to UNESCO,; and
encourage him to write on, and make
iltustrations and maps of, his findings.

In summer 1965, I met in London Miss Joan
du Plat Tayler, Professor of Archaeology at
Londen University and Miss Henor Frost to
raise interest in and support for the
exploration of the potential of underwater
archaeology in Alexandria. My letters to the
specialists and concemed organizations
received a good response and encouragement.
In his letter of 29 December 1966[20],

5. Abdul Hak, Head of Museum and
Monuments Division, UNESCQ, replied, ‘We
are in agreement with your suggestion ... that
action will be developed and expanded more
especially in submarine archaeology, under
the Participation Programme in the activities
of Member States’. He added that, ‘the
Delegation of the United Arab Republic to the
General Conference presented a request for
assistance ... to organize an international
expert meeting in Alexandria during next
biennium 1967-1968, to study the problem of
submarine archaeology in the Mediterranean
and the problem raised by the ancient
submerged harbour of Alexandria.”

‘Now we are studying this request carefully
and will make a favorable recommendation.
However, we need supplementary information
on the problems involved’, he concluded.

I responded to his request for more information
in February 1967, but the outbreak of the 1967
War put the matter on hold. It was not until
autumn 1968, when the UNESCO mission,
composed of Ms. Honor Frost, from London,
and Vladimir Nesteroff, the geologist, from the
University of Pars, finally came. During six
dives in October-November 1968, Frost and

{17] See also: Riad, H. (1964). Récentes
Découvertes & Alexandrie, Conférence de la
Société Archéologique d'Alexandrie, 7 pp.,
Alexandria,

[18] Morcos, 5. A. (1968). Submarine
Archaeological Discoveries in the Mediterranean
Sewt, Archaeclogical and Historical Studies,
Alexandria Archaeological Society, -39 pp.,
Alexandria (in Arabic).

[I9} Halim, H. (in this volune). Recuperating an
Alexandrian pioneer in submarine archaeology:
Kamel Abul-Saadut.

{20} Abdul Hak, 5., UNESCO (personal
communication). Letter of 29 December 1966.

1SVOD NYIHANYXITY 3IHL DNOIV ADOIOIVHIHY HILVMHAIAN R

43



UNDERWATER ARCHAEOLOGY ALONG THE ALEXANDRIAN COAST pg

Abul-Saadat examined the salient finds in an
area of some 180 sq. m with direct
measurement. [n her report to UNESCO,
Frost[21] confirmed what we have believed all
along[17, 22], that the ruins described are not
only of great historic importance; they were
also likely to arouse popular, intematicnal
interest because they represent a part of Pharos,
the Seventh Wonder of the Ancient World.

The UNESCO mission came at a difficult
time for Egypt: the aftermath of the 1967
War. I recall a meeting at my home with
Frost, Abul-Saadat, Dr. Zaki Iskander,
Director, and Amir Abul-Wafa, Engineer, of
the Antiquity Department, to discuss the
mission’s work, future plans and
recommendations to UNESCO. We soon
realized the depth of the problem in such a
gloomy and discouraging situation. In fact,
the coastal area of Alexandria had become a
military zone, out of bounds for diving and
archaeological exploration. Only Abul-Saadat,
because he had the confidence of the military,
was occasionally allowed to dive, sometimes
at great risk to his life. For more than ten
years, activities ceased, but commespondence
continued between myself in UNESCO, Paris,
Abul-Saadat, in Alexandria, Honor Frost and
Sami Dessouki, in London. The latter was Af-
Akram’s correspondent who had covered
Abul-Saadat’s discoveries in the 1960s, now
editor and consultant with ‘Lloyd’s List’
known for its wide interest in marine affairs.
The objective was to raise interest in
launching an international initiative to explore
and salvage the Pharos. The three of them
visited me in UNESCO, to drum up support
for the project. Abul-Saadat’s visit to Paris
was his only travel to Europe.

In her letter of May 1984[23], Honor Frost
described that period: ‘It has been the deepest
disappointment for me to have been unable to
help survey the area. It would have been
easy’, she continued, *to raise international
support for such a project, from both the
archaeological world and the press.’

The field work came to a halt, but Abul-
Saadat, with my encouragement, set to the
task of recording his findings. One should
realize that he had not the background nor the
capability of Omar Toussoun or Gaston
Jondet who managed to publish their findings

in a scholarly way. However, he managed,
with some assistance, to come up with some
interesting maps of the Eastern Harbour with
the approximate locations of his findings. One
of them is worth publishing here (see Plate 4).
In addition, Kamel Abul-Saadat made me a list
of 18 items scatiered on the sea floor between
Qait Bey Fort and Diamond Rock, a distance
of 130 m. Starting from the position of the Isis
statue, which was salvaged from the bottom,
he gave a sketch showing the approximate
distance between each item and the next. He
further drew sketches of each item. These
items appear also among the 22 items reported
to UNESCO by Frost[21], and the 19 items
described in detail by her, later.[24] In 1969,
she wrote, giving credit to Abul-Saadat, ‘Our
object in November 1968 was not to search the
site for new finds, but rather to examine the
site for those already reported by Mr. Kamel
Abu El-Saadat [Kamel Abul-Saadat], and to
assess their imporntance in relation to possible
excavation. Nevertheless, the crown of Isis
Hathor is an important addition to what was
already known.’

The charts of Abul-Saadat (and eventually
those of Honor Frost in her report to UNESCO)
are now overtaken by the present more precise
work of Jean-Yves Empereur and his group
since 1994, as well as the more recent work of
Franck Goddio. However, the drawings made
by Abul-Saadat, upen my advice, are of special
interest, since they represent some of the objects
found by him since 1961. Figure 5 is an
unpublished drawing by Abul-Saadat of a
colossal statue 7 m tall. Frost[24] gave a
description of a female pillar-statue and a male
pillar-statue, not counting the female pillar-
statue of ‘Isis’ already raised in 1962.
Empereur[25], again in 1994, found the trunk of

{21] Frost, H. (unpublished manuscript). Report
and recommendations on the submerged
architecture and statues ot the site of the ancient
Pharos, Fort Kait Bay, Alexandria. UNESCO
Report, 1969. Paris. 10 pp.

{22} Morcos, S. A. (1965). Sunken Civilizations, the
Story of Submarine Archaeological Discoveries.
Cairo, Dar-el-Maaref. 162 pp. (in Arabic).

[23] Frost, H. (personal communicatian). Letter of
16 May 1984,

24} Frost, H. (1977). The Pharos site, Alexandria,
Egypt. Nautical Archacology, 41:126-130.
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And then there was the informed support Abul-
Saadat received from Professor Selim Morcos, at
the time teaching oceanography at Alexandria
University, and later to become a senior
UNESCO staff member in the Division of
Marine Sciences. Since 1965, when he published
Hadarat Ghariga (Sunken Civilizations),
Professor Morcos has written extensively on
Alexandria’s potential for underwater
archaeology and its links with oceanography.
The two men became acquainted when Abul-
Saadat, having read Sunken Civilizations, took
issue with what he saw as a cursory reference
to his discoveries. In a letter to Morcos, dated
15 May 1966, Abui-5aadat detailed the work
he had done in the Qait Bey, Silsila and Abu
Qir sites, ending on a cri de coeur: *As you
know, sir, these discoveries, far from being
easy, are highly difficult and fraught with
danger. [ have exerted great effort, for [ used
to dive in winter — January and February — for
more than five hours a day. This is because of
the wind which is inopportune except in
winter, in terms of underwater visibility in
areas that are turbid due to Nile water or
sewage which pollutes the sea. Yet, despite
these huge exertions, there is, very sadly,
neither encouragement nor interest from the
antiquities organization or from men of
science like yourself ...’

In his reply to Abul-Saadat, Morcos explained
the importance of documentation and report
publishing. Later, he was to act as a sort of
academic mentor, encouraging Abul-Saadat to
adopt more professional practices, and record
his sightings and sketch objects seen
underwater. Morcos also ‘provided [the diver]
with hydrographic maps and documentation
on the Battle of the Nile which later helped
Abul-Saadat in identifying [some of]
Napoleon’s sunken vessels’.[12]

In the sixties, Abul-Saadat produced a series
of approximate maps identifying locations of
antiquities in the Eastern Harbour and around
Silsila. To the east of Silsila, in addition to the
headless male statue which was lifted in 1962,
Abul-Saadat had found two sarcophagi, and
further to the east, at Chatby beach, he had
found some limestone pavements (still not
excavated).[13] As noted above, access to the
Silsila promontory was barred after 1967
when it became a rocket base, Abul-Saadat’s
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maps were to prove invatuable and the only
source of guidelines for a team of underwater
archaeologists from the Supreme Council of
Antiquities (SCA) who surveyed the site in
May 1997, The survey was made in response
to the threat posed to the site by the military
authorities’ decision to dump concrete blocks
around the promontory — atop the antiquities.
According to SCA archaeologists Ibrahim
Darwish and Sameh Ramses, both of whom
participated in the survey, the divers saw
fragments of granite columns and a number of
granite blocks, aligned side by side. Partly
hidden by rocks was a big sarcophagus,
probably one of those mapped by Abul-
Saadat.[14]

In the waters off Silsila, to the west, Abul-
Saadat had found what he described as ‘a
submerged pavement, part of it buried in the
sand, which may be part of the Ptolemaic Royal
Harbour’.[15] Interestingly, Abul-Saadat’s
suggestion about this being part of the
Ptolemaic Royal Harbour was commoborated by
the 1996 findings of the cartographic mission
directed by Mr Franck Goddio. Despite the
huge gap in the means of mapping — Abul-
Saadat using the naked eve, Goddio’s mission
having the use of a ‘differential global
positioning system’, a technique which holds
possibilities of accuracy that would have been
mind-boggling for the Alexandrian diver — their
findings were similar.[16] Also worth noting
about Abul-Saadat’s maps of the Eastern
Harbour is the fact that large portions of the
submerged antiquities he identified have yet to
be surveyed.

The friendship between Morcos and Abul-
Saadat was to have other ramifications, t0o. In
his capacity as an academic and a ‘name’ in
his field, Morcos, unlike Abul-Saadat, was

{12} Morcos, Selim. Personal interview. Aprit 1997,
[13] See Abul-Saadat’s ‘Map number 3 of
antiquities submerged in the Eastern Harbour,
discovered in 1968-69 by Kamel Hussein Abul-
Saadat ..." as the legend reads; map in the SCA's
Jiles on Abul-Saadar.

[14] See ‘Making Waves in Chatby', Home page,
Al-Ahram Weekly, 5-11 June 1997, issue no. 328,
{15] See Abul-Saadat’'s 'Map number 3",

[16] See my article "Harbours unparolleled’, Front
page, Al-Ahram Weekly, 7-13 November 1996,
issue nn. 295,
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also in a position to contact key figures and
institutions in an effort to draw attention to
Alexandria’s submerged antiquities. From
1966 onwards, Morcos pleaded the cause of
Alexandria’s submerged sites with prominent
figures in the field of underwater archaeology,
among them Jeoan du Plat Taylor, George Bass,
Peter Throckmorton and Honor Frost.[17] This
effort finally bore fruit when Dr Selim Abdul-
Hak, head of the Museums and Monuments
Division in UNESCQO, responded in 1968 by
sponsoring, in co-operation with the Egyplian
govemnment, a survey mission by pioneer
archaeological diver Honor Frost and geologist
Wladimir Nesteroff.

Remarkably, this survey took place in 1968,
only one year after the June defeat. Among
other extraordinary factors conceming the
survey was the fact that, before coming to
Egypt, Frost had not been informed about the
exact nature of the task and so had packed
only ‘a mask, fins and a wet suit’.[18] Her
first two dives, with Nesteroff, were without
breathing apparatus as there was no
compressor to be found in Alexandria. For the
rernaining four dives, Frost had to borrow
some boitles of compressed air from a group
of French divers who were working for an oil
company in Mersa Matrouh. Likewise,
theodolites had to be borrowed from the
Polish mission in Alexandria. Meanwhile, on
her second day at the site, Frost ‘saw a man
with mask and fins sitting on the shore. He
told me (in French) that he knew the site well
and offered to show me what was there. His
name was Kamel Abul-Saadat’_[19]

Once again, Abul-Saadat was there on his
own initiative. The man who had *discovered’
the site, who was behind the raising of the
statue, who knew the changes in the area over
the years, and who was indirectly responsible
for Frost’s presence, had not been called upon
by the antiquities authorities to accompany
the UNESCO mission. Therefore, Abul-
Saadat had trouble with his employers over
taking time off, and the antiquities department
did not help.[20) Despite the fact that Kamel
‘was neither academic nor highly educated’,
Frost ‘“found ... all [his] observations
absolutely reliable’ — and describes him as
‘an amateur of the very best kind’.[21]

In her report published in the International

Journal of Nautical Archaeology, Frost
marshals the documentary and the
archaeological evidence linking the ancient
lighthouse of Alexandria with the merphology
of the site and submerged elements, and lists
some 17 of the more important pieces of
statuary and masonry, writing that ‘such
evidence would be multiplied a hundred-fold
after a complete survey’.[22]

But this complete survey was not to take place
until 1994 when the French-Egyptian mission,
headed by Professor Jean-Y ves Empereur,
started working on the Pharos site. Frost
herself repeatedly tried to get a permit to
resume work, but the Egyptian antiquities
authorities never answered her letters.{23]
Meanwhile, Abul-Saadat roped in his Italian
friend, film-maker and journalist Bruno
Vailati, to film the site in 1979. Vailati’s team
also raised from the site one of a number of
huge granite blocks (50 to 75 tons in weighi)
which are now believed to have formed part
of the masonry of the lighthouse.[24]

In the interim between Frost’s 1968 survey and
the current French-Egyptian mission, much had

[17] I am grateful to Professor Moreos for
providing me with a copy of his "Memorandum on
Submarine Archeology in Alexandria Waters', sent
in September 1966 o key figures in underwater
archaeclogy, as well as coples of the answers he
received from Joan du Plat-Tavior (dated

7 October 1966), George Bass (dated 8 October
1966), Honor Frost (dated 21 October 1966), Peter
Throckmorion (dated 28 December 1966} and
Selim Abdul-Hak (dated 29 December 1966).

[ 18] Frost, Honor. Letter dated 25 March 1997,
{19} As in [18], above,

[20} As in [18], above.

[21] Frost, Honor, Telephone interview, 23 Marck
1997, and letter dated 25 Marchk 1997,

[22} Frost, Horor (1975). The Pharos sire,
Alexandria, Egypt. The Intemnational Journal of
Nautical Archaeology, 4.1:128.

[23] In a letter (25 March 1997), Frost writes that
‘I refused to return {to work in Alexandriaf without
official Government permission {(my letters were
never answered).’

[24] A report on Vailati's work on the Pharos site
was published in the Italian magazine Oggi, No. 6,
of 8 February 1980, a photograph printed with the
article (page 57) shows the granite block on land,

[ am also grateful to Ms. Frost for supplying me
with a photograph sent to her by Abul-Saadat, taken
during the Vailati expedition, showing a floating
crane raising the granite block. See also note 4]
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and huge belly. But he was an amiable man
who dived because, he said, it gave him a
sense of ‘freedom’ ... he was the most
indefatigable diver I have ever known [...]
Sadaat was always the first in the water and
the 1ast to come out, and could hold his breath
for an incredible length of time’.[31]

No account of Abul-Saadat’s contributicn
would be complete without a mention of the
work he did in Abu Qir. Through a
painstaking investigation of Abu Qir Bay, and
by interviewing local fishermen, Abul-Saadat
had, in 1965, managed to identify the location
of at least one of Napoleon's vessels, Le
Guerrier, sunk by Nelson in 1798, together
with other structures he thought were wrecks
and a number of cannons.[32] More appeals
to the authorities were typed up by Abul-
Saadat - to no avail.

In a letter dated 11 March 1969, Abul-Saadat
told Ms Frost that he had ‘found four ‘Battle
of the Nile’ wrecks, including Napoleon’s
flagship, L'Orient, which carried the silver
Napoleon had sacked from the Maltese
Cathedral,’” together with jewelry and coins.
Among the coins brought out was one bearing
the legend ‘Frederick IV D G SICILIA
R..INFAN... 1798... HSPANIR’.[33] In 1972,
Abul-Saadat had succeeded in obtaining
sponsorship from Al-Ahram via his friend
Sami Dessouki and help from a number of
French divers from a company called Co-
océan and thus returned to Abu Qir Bay. Itis
not clear what work was done by this team
apart from the fact that they lifted a coin, the
details of which are not clear from the extant
photo.[34]

For a full survey of Napoleon’s sunken
vessels, Abul-Saadat was to wait until the
early 1980s when the late French lawyer
Jacques Dumas, then president of the CMAS,
undertock the task. This time, the antiquities
department officially called upon Abul-Saadat
to offer guidance to the French team, which
included Napoleon's great-nephew.
Eventually, the team, with Abul-Saadat’s
help, was to identify not only L’Orient and

Le Guerrier but also L' Artémise. While the
fabled Maltese reasure was not found, the
team produced a treasure trove of the
ephemera of daily life — brandy bottles, coins,
cutlery and crockery, and pieces from a lead

type of Arabic and Latin letters, in addition to
a number of cannons, among other things.

But Abul-Saadat was not to see the work
through. He died in Abu Qir Bay on Friday

22 June 1984. At the time, newspapers and
magazines such as Al-Ahram, Al-Gomhouriya,
Akher Sa’a, Al-Mussawir and Rose El-Youssef
made altegations of foul ptay about Abui-
Saadat’s death.[35] True, Abul-Saadat had the
unmistakable aura of a tragic hero — noble but
flawed (though in his case the flaw lay more
in the times he lived in) — and thus
unknowingly and ineluctably headed towards
his own downfall.

Yet the suspicions were not altogether
unfounded. Dumas had claimed that Abul-
Saadat had died in the shower of the search
ship, Le Bon Pasteur. However, the doctor
who was to write Abul-Saadat’s death
certificate had announced to his family that
the diver had died of asphyxia, that his body
bore the marks of violence and that one of his
ankles was dislocated, recommending that an
autopsy be undertaken.[36] Meanwhile, Abul-
Saadati’s half-brother, Ezzat Mohamed Sadeq,
disclosed that the diver had spoken of
pressures from the French team to keep quiet
about some of the gold finds and that Abul-

[30] Stephan A Schwartz, Le projet Alexandrie.
{Transiated from the English by Laure de
Lestrange). Paris: Les Editions Sand, 1985,

pp. 288-9.

{31] Le projet Alexandrie, pp. 289: having been
unable to obtain a copy of the English original of
the book, The Alexandria Project, the foregoing is
my translation from the French edition.

[32] See Abul-Saadat’s map of Abu Qir Bay, the
legend of which reads: ‘A copy of a contour map
showing some pieces of the French fleet sunk in
Abu Qir Bay, in the aftermath of Napoleon's
Egyptian campaign in 1798; discovered by Kamel
Hussein Abul-Saadar in 1965°. Map courtesy of
Professor Morcos.

[32} As quoted in a letter from Ms. Frost dated

25 March 1997,

[34] According to the handwritien note
accompanying a phato of the coin sent to Professor
Morcos.

[35] See Al-Ahram, 29 Jure 1984, Al-Gomhouriya,
2 July 1984, Akher 5a’a, 4 July 1984, Al-Mussawir,
6 July 1984 and Rose El-Youssef, & July 1984,
[36] Sadeq, Ezzat M. Personal interview. March
1997, See also the newspapers and magazines
quoted in note {35].
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Saadat had asked him to see to the formalities
necessary o end his secondment.[37]

By the first week of July, the omens of a
diplomatic crisis loomed on the horizon:
foreign correspondents and journalists from
international publications had turned up in
Alexandria to investigate the circumstances of
Abul-Saadat’s death; in Cairo, meanwhile, the
French ambassador asked the cultural attaché
to compile a full report on the matter.[38]
Eventually, the autopsy and forensic report
concluded that Abul-Saadat had died of a
heant attack.[39] Although Abul-Saadat was
officially delegated to work with the French
team, he had not been insured by the Egyptian
antiquities department nor had he even been
given a medical check up. A lawsuit launched
by Abul-Saadat’s family demanding that the
Egyptian authorities pay compensation came
to nothing.[40]

Today, visitors to the Qait Bey Fort Museumn
enjoy the display of artefacts brought up from
Napoleon’s sunken wrecks in Abu Qir Bay.

A sign on the wall narrates the story of the
excavation, going to great lengths to credit all
the authorities involved. One name, however,
is missing from the list: Kamel Abul-Saadat.
Thirteen years after his death, it is indeed time
that Abul-Saadat’s singular achievement find
its way into the official history of Alexandrian
underwater archaeology.

[37] Sadeq, Ezzat M. Personal interview. March
1997, See also Al-Ahvam, 29 Jure 1984, Al-
Gomhouriya, 2 July 1984, Rose El-Youssef, 9 July
1984, among others.

[38] See Al-Mussawir, 6 July 1984. According to
Al-Sharg Al-Awsat of 25 July 1984, '‘an unofficial
statement from the French Embassy has i that all
that has been written on the subject in the
rewspapers lately is devoid of truth, [...] In any
case, France did not stand accused. Rather, the
accusations targetted Mr Dumas and those with
him on the ship. As a lawyer he can, if he s0
wishes, demand amends for unjust accusations ...".
{39] Copy of the second forensic report, by Anhar
Al-Sayed Ghoneim, dated 26 June 1984, courtesy
of Mr. Ezzat Mohamed Sadeq. See alse Akher Sa’a,
11 July 1984. The fact that Egyptian TV had been
filming the work on the day of Abul-Saadat’s death
alse helped tip the balance in favour of clearing
the French team of the accusation; see QOctober,

12 August 1984 and Al-Mussawir, 6 July 1984.
[40] I am grateful to Mr Ezzat Mohamed Sadeq for
allowing me to look at the memoranda of the lawsuit.
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Underwater archaeological
investigations of the ancient Pharos

JEAN-Y VES EMPEREUR
Centre d’Etudes Alexandrines, Alexandria

D uring 1994-1998, a Franco-Egyptian team
conducted a salvage inspection of the
submerged ruins of the famous ancient
lighthouse of Alexandria — the Pharos. The need
to protect from the northerty storms the fortress
constructed at the end of the 15th century AD
by the Mameluke Sultan Qait Bey on the
Anfouchy peninsula at the eastern tip of the
ancient island of Pharos, led to the construction
of a submerged concrete wall at a distance of
several dozen metres in the sea. [t was guickly
realized that this wall would cover an ancient
archaeological site at a depth of 6—8 m. In the
auwmn of 1994, the Egyptian Antiquities
Service asked the Centre d’Erdes Alexandrines
[Centre for Alexandrian Studies] to undertake an
urgent underwater investigation, a near-natural
extension of our rescue activities on land in the
centre of modern Alexandra.[1] Thanks to the
means placed at our disposal by the Director of
the Institut Frangais d’ Archéologie Orientale
(IFAQ) since 1994, then, in 1995, by the ELF
Foundation, later joined by the EDF
Foundation, we have been able to undertake a
major underwater archaeological investigation
covering more than twelve months of field
work, occupying on average some 30 divers.[2]
The objective of the salvage operation was to
delimit the archaeological zone and to
determine its nature. We therefore plotted a
topographic map and developed graphical and
photographical documentation for each
element. Obviously, even before the first dive,
we already had some idea of the site, thanks
to the pioneer work of Kamel Abul-Saadat in
1961 and a UNESCO mission in 1968,
following which Honor Frost published a
preliminary report with seme drawings which

revealed the importance of the site.[3]
However, in spite of these indications and
those of amateur divers[4], the site remained
more or less forgotten, owing to the nearly
permanent state of war in which Egypt found
itself since the beginning of the Second World
War. Coastal surveillance led to a general
prohibition of diving, with rare exceptions,
and if underwater tourism has developed in
the Red Sea, the tumn of the Mediterranean
[coast of Egypt] has not yet come.

It was, therefore, with surprise that we, in
turn, discovered the extent of the site: over an
area of 2.5 hectares, 2,500 pieces of
stonework of archaeological interest were
scattered about: columns of all sizes, in their
hundreds, column bases and capitals,
sphinxes, statues, and some immense blocks
of granite which, given where they lie,
certainly came from the famous lighthouse.
Hundreds of columns, mostly in pink granite
from Aswan, but some of marble, range from
the small modules of the small columns of
Proconnesis up to the huge granite column
shafts which reach 2.40 m in diameter; that is,
the width of Pompey’s Column. This column
was erected in honour of Diocletian and is one
of the few monuments of {ancient] Alexandria
stili standing. This monolith is made of pink
Aswan granite; it is 29.7 m high with a
diameter between 2.7 m at its base and 2.4 m

[1] See Leclant, J. and Clerc, G. {1995). Fouilles et
travaux en Egypte et au Soudan, 1993-1994.
Orientalia, 64:229-233.

{2] See the preliminary report published in BCH,
119:424—457 (1995), Other accounts will appear
regularly in forthcoming issues of the BCH and of
the BIFAQ.

{3} Frost, H. (1975). The Pharos Site, Alexandria,
Egypt. International Journal of Nauticai
Archaeology, 4.:126—130.

{4} See Mondo Sommerso (7980 ) and Schwartz,
S.A. (19835). Opération Alexandrie. pp. 237-270.
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granite blocks that catch the eye by their
extraordinary size: they are often more than

11 m long, weighing 75 tons each. Twenty or
so of these blocks are arranged in line starting
from the foot of the Mameluke fort (Qait Bey)
and running for about 60 m towards the north-
west. Some of them have been broken into two
or even three pieces, which indicate that they
have fallen from a certain height. Being thus
of an extraordinary size, arranged in a line, and
broken in several fragments after falling,
constitutes a strong temptation to atiribute
them to the famous Lighthouse, when it is
known from ancient and Arab authors that
these blocks stood precisely at the eastern tip
of the Island of Pharos[9] and that tradition —
which is not so very oid, after all — recounts
that the Sultan Qait Bey built this fortress on
the ruins of this same tower. True, we have not
found the statue of Zeus that stood on top of
the tower, nor the dedicatory inscription of
Sostratos of Knidos, which would remove all
doubt. Yet, to what other extraordinary
monument could we attribute these
extraordinary blocks? The fact that they were
of white stone (but not necessarily of marble,
an unfounded deduction transmitted from one
interpreter to another)[10], does not appear to
be an obstacle to recognizing them as elements
of doors — jambs and lintels — or window
frames of the Lighthouse, parts that required
the use of more solid material for pieces of this
size. It is possible to produce larger elements
from pranite than from marble, and the use of
this local material reduced the need to import
it, while allowing the traditional techniques of
Egyptian builders to be applied.

Obviocusly, we can never reconstruct the
Lighthouse from the objects the archaeologists
have found so far, but the desk-top work now
underway allows us to hope that soon we shall
have a more precise image of this tower, thus
refining and comecting the image given to us
by Hermann Thiersch at the beginning of this
century.[}1] The German scientist fixed our
vision of the Lighthouse for nearly a century;
now we can add new information from
documents published since his book came out.
They include newly found ancient
representations of the Lighthouse (of mosaics,
glass, precious stones etc.) and descriptions by
writers who visited the monument.[!2] These

documents, as well as some information from
our own archaeological investigations, show
that this building was, far more than expected,
a mixture of Greek and traditional pharaonic
styles, illustrating well the particularity and
originality of the Alexandrian world. The
representations of the bas-reliefs of temples
and pharaonic tombs describe for us the
mastery of transportation and erection of
obelisks and monoliths, the biggest of which
exceeded 300 tons.[13] Thanks to these
decorative scenes, to the perennity of the
pharaonic techniques that allowed the erection
of the magnificent Ptolemaic temples of Upper
Egypt, and doubtless thanks also to the huge
effort to translate Egyptian texts intw Greek,
starting at the time of Ptolemy II or even from
the reign of his father[14], the Greek engineers
profited from this experience. One therefore
saw the multiplication of treatises on applied
science, especially mechanics, in Alexandria.
The architectural result is this tower, destined
to guide travellers arriving at the Egyptian
coast; a tour de force that greatly impressed its
contemporaries who were soon to consider the
Lighthouse one of the Seven Wonders of the
World,

The 1998 campaign of underwater
investigations on the Lighthouse has lead us

[8] The male head decorates the garden of the
Graeco-Roman Museum of Alexandria, and the
upper part of Cleopaira can be seen at the
Mariemont Museum. See also M.-C. Bruwier
{1989), Chronique d’Egyple, pp. 224-237 and
Musée Royal de Mariemont, Choix d'(Fuvres; 1,
Egypte, No. 40. (1990).

[9} Strabo, XVIKG).

{10} Tbidem.

[11] Thiersch, H. (1909). Pharos.

[12} A useful review of these new documents is
given in Daumas, F. and Mathieu, B. (1987). Le
Phare d’Alexandrie et ses dieux: un document
inédit. Academiac Analecta, 49:43-55,

{13} The obelisk of Hatshepsut at Kamak weighs
323 tonnes, not to mention the incomplete obelisk
still half cut in a quarry at Aswan; its weight is
estimated at 1,168 tonnes! See Habachi, L. (1984).
The Obelisks of Egypt, pp. 17, 60, ¥4, 155 etc., for
their weights, and pp. 27-37, for their
transportation and erection.

[14] See the article by Alain Le Bolluec, Sagesses
barbares: Alexandrie IIF siécle av. J.-C.
Autrement, 19:63-77 (1992), evoking Greek
translations from Jewish writings since the reign of
Prolemy I (p. 76).
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The preliminary maps drawn so far of the two
archaeological sites, at a scale of 1:100, can
be used for future excavations. The general
maps are helpful for the archaeological
interpretation of the general topography of the
Magnus Portus. On the general map of the
discovered submerged land, we have
indicated all archaeological artefacts, which
will provide a future basis for exhaustive
excavations in the area.

Topographic comments
on the general map
of Magnus Portus

On entenng the harbour {as Strabo did, for
instance)}, we perceive, from north to south
and east to west (Fig. 1):

Submerged reefs

These are to the west and east of the entrance
(A). They are now partially covered by the
modem piers. There is no evidence of any
construction or presence of artefacts on them.

A low islet

This islet (B) is surrounded by reefs, on which
were discovered only a few archaeological
vestiges: the foundations of a small wali,
coarse with uneven stones and morntar; other
foundations of a small wall of the same
quality in the south-eastern part; and a small
pier which reinforces the eastern part of the
islet.

An irner harbour

This harbour (C) is surrounded on its eastern
and northem sides by land and closed towards
the south by a 240 m-long by 15 m-wide pier
protruding from the ancient seashore. This
pier is built of limestone and mortar from its
western end and is well preserved. The
eastemn part is built mainly of limestone alone
(without mortar). The pier divides the inner
harbour into two basins, the eastern basin
being partly covered by the modem structures
on Cape Silsila. Towards the east, it continues
as a natural rock platform, partly paved.

On the northern part of this harbour is located
a very well preserved pier, 100 m long and
22 m wide, built of limestone blocks. The
upper part of this pier is flat and well paved
with limestone,

The bottom of the central part of the harbour
is of the natural bedrock, which has probably
been arificially levelled to deepen the main
basin. The topography of the eastern part of
this harbour is difficult to describe, since it
has been partially covered by the modemn pier
of Cape Silsila,

An island 350 m long

This island (D) is situated to the south of the
above-mentioned low lying islet, which is
paved over almost its entire surface. Its
northern part forms a kind of peninsula
protected by important blocks of mortared
limestone. It has been totally paved to create a
pier, probably to protect the island against an
easterly swell,

On this island, important archaeological
remains were discovered. On its western
shore, we found an important quantity of
granite column drums of diameters ranging
from 90 cm to 120 cm (a map, showing the
positions of all visible remains, was drawn at
a scale of 1:100).

The site continues into a 350 m-long
alignment of archaeological remains, mostly
drums of red-granite colurnns, ending at the
tip of the island. Within this alignment, there
is an obviously dense concentration of ruins in
an area 120 m from the eastem tip of the
island. Another map, on a scale of 1:100, was
drawn also showing the visible remains.

An important peninsula

This peninsula (E) lies to the east of the isiand
just described, protruding from the ancient
seashore; it is about 350 m long and some

100 m wide, pointing north-west. It has
several noticeable features:

A very important pier extending towards the
low islet. It is 200 m long and 25 m wide,
built of limestone blocks, its upper part being
flat and paved. At its base, numerous intact
and broken ampherae were discovered. There
are no remains of construction on this pier.
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Figure 2. Anchors
forming the first
step (those above
it having been
removed) of o flight
leading up to the
unique entrunce of
the ‘Tower Temple’
at Byblos, Lebanon,
Note, firstly,

the imprint of

the second step
which hod covered
the rope-holes;
secondly, the
smoothness of the
top surfaces of the
anchors in controst
with the underside
of the one thot hos
been turned upside
down and laid
acrass the furthest
of the anchors

(see also Fig. 3).

but rather that the ancient harbour-masters
were occasionally negligent. Let us now
examine the evidence for primitive forms of
lighthouse at Bronze Age ports.

Early lighthouses

Byblos

Starting with Byblos (in Lebanoen), it must be
admitted that no visible trace of its ancient
harbour survives. However two clues to its
existence are worth examining. The first
comes in the story of the Egyptian priest
Wenamon who, around the 12th to 11th
century BC, was sent from Thebes to bring
back wood for repairing the temple-boat
sacred to Amon. Trees, including cedar, grow
on the mountains above Byblos, whence they
were brought down to the sea as huge trunks,
often some 30 m long. One such trunk can
still be seen in the infrastructure of the Step
Pyramid of Djser; another now forms the

23 m-long timber placed centrally in the hull
of the Cheops ship. It follows that
embarkation quays must have been big
enough to take such trunks, and this rules out
the very smail natural basin formed in the
rock, currently used by the few 6 m fishing

boats belonging to the village of Gebail,
which has taken the place of ancient Byblos.
Except for this little basin, Gebail and the
excavations of ancient Byblos, which cover a
small promontory, are now shelterless, the
shallow bays that flank the promontory being
open to the prevailing south-west wind.
Submerged shallows, which might once have
been a reef, now destroyed by either erosion
or earthquake may exist, and if this were so,

it would have afforded protection to the
southern bay, but this question has still not
been studied.

The story of Wenamon recounts that, as he
was negotiating with the King of Byblos, they
saw, out to sea, eleven pirate ships. However,
as the harbour itself, the whereabouts of the
residential quarter and the King’s palace
remain unknown, because only the headland
has been excavated and it represents only the
town’s temple area. The bay to the south is
the most logical site for the ancient harbour;
however, not only has it filled with silt, but
earth from 40 years of excavation on the
promontory has been dumped into it. A
contour map, provided by Maurice Dunand
when discussing the possible location of the
ancient harbour shows the site as it was before
excavation started. '
Dunand had also been most generous ita
helping to retrace the votive stone anchors he
had found over the years, inside most of the
Bronze Age Byblian temples, and it is this that
leads to a re-evaluation of one very curious
and architecturally significant ‘tower temple’
(which, alas, he did not live long enough to
publish fully). He dated the building by the
Egyptian finds it contained to the 23rd century
BC, a dating that is not contested by

Dr Muntaha Saghieh in her reassessment of
Byblian stratigraphic datings.[2]

This tower temple was on high ground
overlooking the sea on the southern side of the
promontory, Contrary to the plans of most
temples, access to the tower was by a single
door up a flight of steps, the first of which was
entirely made out of stone anchors (Fig. 2).
Unlike the other Byblian temple anchors, the

[2] Saghieh, M. (1983). Byblos in the Third
Millennium BC. Ed. Arris and Phillips,
Warminster, pp. 72 and 85.
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quality of the remains, we are unable to
determine whether the harbour walls at
Sabratha, which originally, without any doubt,
were of the natural rock type with lateral
escarpments — as at Leptis Magna in Africa
and at Centumcellae in Latium — were all
replaced by monolithic concrete walls with
ashlar facing, the so-called opus pilarum of
Suetonius,

Whatever the case, in the ports in
Tripolitania and elsewhere, the moles
delimiting the kothon (the port basin) are
consistently more functional and better
buttressed to the north and north-west, so as
to withstand the north-west/south-east
currents and therefore to obviate the constant
danger of silting up. With regard to these
technical aspects, there is no lack of excellent
examples along the North African coast, one
of the most prestigious certainly being the
one at Leptis Magna.

The only underwater exploration of the port of
Sabratha was that carried out by the
Cambridge University Underwater Exploration
Group in 1966, The results of this initiative
were concisely described by Yorke.[4, 5] It is
superfluous today to consider other earlier
minor initiatives (Fig. 3).

The Cambridge University Group
systematically investigated a stretch of water

1 km by 300 m, paying aitention first of all to
the rocky reef nunning parallel to the coast.
The original structures seem to have been built
right on this natural rock — which is about

180 m long — immediately to the north of what
was tc become the centre of the Roman city.
This is suggested by the cement works and
structures which, although in a poor state
owing to erosion by the sea, are still
recognizable. Later, in the same direction as
the ‘Seaward Baths’, the quays stretched out to
sea and towards the north and the centre of the
reef, forming in the end a kind of large seawall

[4] Yorke, R. A. (1986}. pp. 243-5, in: P. M.
Kenrick (ed.), Excavations ar Sabratha 1948-51.
Journal of Roman Studies, Monagraph 2. London.
{5] Yorke, R. A. (1967}, pp. 20=2, in: Archéclogia.
Juillet-ootr 1967.

[6] Bartoccini, R. (1958). H porto romano di Leptis
Magna. Bollettino Centro Storico. Storia
Architettura, Supplemento 13, Roma.
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of triangular shape, over 70 m long. The port
structures extended considerably westwards,
with the construction of a breakwater over
230 m long that stretched as far as a natural
islet in the north-western part of the bay. This
outer sea wall, still recognizable 30 cm below
the surface of the water, protected the inner
harbour walls and the quays up to 75 m from
the western end of the reef. The opening
between the natural rock and the eastern end of
the breakwater constituted the main entrance
to the port basin. Opposite this entrance, it is
still possible to discern on the shoreline the
foundations of a circular construction which
must have been those of the lighthouse located
east of the Tonnara (tunny fishery) with, we
may suppose, overlying structures and
receding floors. The lighthouse must have
been similar in type to the one at Alexandna,
which set the standard. The lighthouse at
Leptis Magna which, topether with the city
port, has been sufficiently excavated and
studied, also has precise points in common
with Alexandda.[6]

Figure 3. Sabratha:
the harbour, showing
details of submerged

remains near the
‘Seaward Baths’,
From R, A. Yorke.
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The ancient port of war,

Thasos, Greece

ANGELIKI SIMOSSI
Greek Department of Underwater Antiquities

e island of Thasos is in the northem

Aegean Sea, near Thrace, from which it is
separated by a narrow strait 8 km wide. To the
north of the island, Limenas Bay offers sailors
today, as yesterday, a refuge against the often
redoubtabie seasonal winds and even against
the north and north-easterly winds.
In about 680 BC, colonizers from Paros, one of
the Cyclades [islands], established a colony on
Thasos. The Parians occupied the acropolis of
Thasos and the whole island all at the same
time, thereby dominating the coastal area of the
mainland, then setting up trading posts there.
By the end of the archaic period, their city had
grown rich enough to allow the construction
of a rampart built of gneiss and marble, with
city gates decorated with bas-reliefs,
enclosing an urban area of more than 4 km in
circumference.
The ancient port opened onto the bay to the
west, near the middle of the rampart; it was
built seawards as an out-jutting fortification.
A description of the vestiges of the closed
port of Thasos has been facilitated today by
the underwater archaeological investigations
conducted between 1984 and 1992 by the
Greek Department of Underwater
Antiquities, under my direction, and by the
French School of Athens, under the direction
of J.-Y. Empereur.
The military port of Thasos is situated in the
middle of the western part of the ancient city.
The basin is protected by a fortification
projecting seawards and connected to the city
wall. Two gateways provide access to the city
on the eastern and western sides, but both
gateways (the Char gate, to the east, and the
Polemarchos gate, to the west) are outside the

port proper. Nevertheless, each is very close
to a seaward projection of the rampart. The
plan of the port is quadrilateral, the south-
west side of which separates the port area
from the city itself

The northem part of the port wall is separate
from the city wall to the west of the Char gate
and extends in a SE-NW direction (Fig. 1,
line A-B) for a distance of 148.6 m. It tumns in
slightly less than a right angle southwestwards
for about 45 m (Fig. 1, line B—C). This wall,
which is quite close to the Char gate and
about 3 m wide, is connected to the city wall
at right angles and, at its start, its dimension
can be compared to that of the city wall.

They are identical, with huge blocks of
embossed marble, and are typical of the
construction at the beginning of the 5th
century BC. The presence of a modermn jetty
right on top of the ancient walls does not
allow a direct view, but the alignment of the
ancient wall is beyond doubt.

Along the line B-C, it has proved possible to
map a part of the fortification that remains
intact beneath the modem jeuy. Here it can be
seen, at shallow depth in the sea, that the
conserved part of the wall, of 3 m width, is
made up of two faces of roughly hewn schist
plates, with filling between them. Here we are
in the foundations; the marble walil elevation
has disappeared.

The line H-G (Fig. 1} is straight from the
gateway near the Museum (the Polemarchos
of ‘maritime’ gate). It starts at H and is
conmected to the city wall. The wall’s
structure along H—G can be seen at H, but
even better so to the north-west of the port
basin, in front of the modem quay.

The facing towards the middle of the basin is
rectilinear and made up of huge embossed
marble blocks superposed in regular rows and
clearly identical with those of the rampart
(between the bastions) at the beginning of the
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interest for underwater archaeological
research, as a result of the indication of other
shipwrecks to the Department.

Preliminary underwater research has been
started at various other sites: (i) Alimnia, in
the island of Rhodes, where dockyards of the
Hellenistic era hewn out of rock have been
located, photographed and measured;

(ii) emergency underwater archaeological
research at Kalo Limani, near Andissa, on the
island of Lesbos, where an arrangement of
rock piles, which have not been dated, has
been located, photographed and measured;
and surveys of the underwater part of a
construction in Dilesi in Beotia and the
ancient arrangements of rocks in Palaiokhora
near Siteia on the island of Crete.

Registration of antiquities
with the Department
of Underwater Antiquities

A large number of objects, mostly transport
amphorae, found underwater mostly by
fishing trawlers, have been tumed over to the
Department. Amongst these was a black-
figure crater (a type of vase) dated to the
Classical period.

The most important object raised to the surface
accidentally by a fishing trawler and tumed
over to the Department was the bronze statue
of a young woman, which was found near the
islands of Kalymnos and Pserimos in the
Dodecanese. The statue is of life size [1.90 m)
and resembles the well known marble copies
of the Great Herakliotissa found at the theatre
of Herculaneum. The Young Woman from
Kalymnos is the only bronze statue of its type
and is dated to the Hellenistic era.

The statue, composed of two pieces, the head
and the body, was raised to the surface on

30 December 1994 and was escorted to
Athens by a team of archaeologists from the
Department. In accordance with Greek law, a
large amount of money was granted to the
fisherman who had salvaged this unique
bronze statue. Today, almost two years laier,
the statue is undergoing a very slow and
tedious restoration period, but it will soon be
ready to be exhibited, along with the first
scientific presentation.
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Remote-sensing tools for

archaeology

Farouk EL-Baz
Center for Remote Sensing
Boston University

Introduction

f uch has been leamed during the past

d three decades about photographing the
Earth from space, through a series of
American, Russian and European space
missions. Starting in 1965, many useful
photographs were acquired by astronauts of
the American Gemini, Apollo, Skylab, the
US/USSR Apollo-Soyuz, and the Russian Mir
missions. In 1972, the Landsat programme
introduced digital imaging from unmanned
spacecraft, from which data were transmitted
to ground receiving stations. The technology
of these systems provides an advanced new
tool for detailed study of the natural and
cultural resources and the changing
environment of the Earth. This is particularly
true in desert regions where the land features
are not masked by vegetation.[1]

Unmanned and manned spacecraft systems
are placed in high, medium or low orbits. The
highest orbits are left to the unmanned
weather satellites, such as Meteosat, which
are propelled to a height of 36,000 km above
the Earth. At this altitude, their motion is
equivalent in speed to the rotation of the
Earth about its axis. These satellites are
termed geostationary and remain above the
same point on the Earth to acquire and
transmit repetitive images as frequently as
every hour. Owing to their high altitude, the
images they collect cover most of one
hemisphere of the Earth at low spatial
resolution, which is ideal for studying global
weather phenomena.

Intermediate orbits are these from 500 to
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1,000 km above the Earth, the region where
most unmanned imaging satellites are placed.
For example, the polar-orbiting satellites of
the US National Oceanic and Atmospheric
Administration (NOAA) fly at altitudes of
835 to 870 km; and the near-polar orbits of
the American Landsat and the French
Systeéme Pour I'Observation de la Terre
{SPOT) reach a maximum altitude of 920 kmn
above the Earth. Images collected from these
altitudes provide greater local detail than is
possible from the high-altitude satellites, but
the area covered by individual images is
reduced.

At the lower end, most manned missions are
placed in orbits below 500 km, to a minimum
of 150 km above the Earth. For example, the
Space Shuttle’s operational altitude is about
250 km. From this altitude, images show
greater detail. The Space Shuttle’s Large
Format Camera (LFC), for example, provided
images that show features as small as 10 m in
mapping-quality, three-dimensional (sterco)
photographs.[2]

Imaging from space

Landsat: The Earth Resources Technology
Satellite (ERTS-1), the first unmanned digital-
imaging satellite, was launched on 23 July
1972. Four other satellites in the same series,
later named Landsat, were launched at
intervals of a few years. The Landsat

[1] El-Baz, F. (1984). The desert in the space age.
pp. I1-29, in: F. El-Baz (ed.), Deserts and Arid
Lands. Martinus Nijhoff Publishers, The Hague,
The Netherlands.

[2] El-Baz, F. (1985). New mapping quality
photographs of the Earth and their applications 1o
planetary comparisons. Lunar and Planelary
Science, XVI{Part 1):207-8. Lunar and Planetary
Institute, Houston, Texas.
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of support and buoyancy. It is the
conservator’s job on site to foresee these
changes and begin immediately to ameliorate
the conditions, For preference, stabilization
should use passive methods, such as simple
wet storage, the creation of physical supports
to prevent accidental damage, rather than
active intervention. This is so that hasty
treatment decisions can be avoided, and
allow time to properly investigate before
beginning treatment. Immediate stabilization
is critical for many objects, since irreversible
changes can take ptace within minutes or
hours of excavation.

Simple physical padding and supports can
prevent mechanical damage, since the
objects are now being handled and have lost
the support of the burial sediments. With
artefacts from the sea, the most important
thing is to keep them wet, since drying out
too soon could damage them. Small objects
are kept in tanks that were built on site at
Sadana, though large objects, such as these
storage jars, had to be kept in a sheltered tide
pool in the reef.

All objects have absorbed some salt while in
the sea, and it is necessary to rernove that
salt before drying an object. Salt crystals will
form on objects that are dried straight from
the water, and the crystals forming inside
porous materials can exert a pressure of more
than 3,500kg/cm2, which will literally
explode the object. Salt will also cause rapid
corrosion of metals. The objects must
therefore be soaked for a period of time in
fresh water, uniil all the salts are removed.
There is not enough fresh water on Sadana
Island to desalinate there, but the ACL will
be fitted with a water-purification plant
capable of supplying 5,000 litres of water per
day to meet needs. While desalination is
taking place, other investigative, cleaning
and stabilization treatments can continue.

Cleaning

When most people think of conservation,
they think of active treatments, as cleaning
and restoration. This process also begins on
stte, since many of the adherent materials
can be damaging to the objects once they are

excavated. Heavy concretions can damage
the object physically, as well as harbour salts
and marine animals. Cleaning and detailed
investigation are two things that are closely
linked. Many objects from marine sites are
obscured by layers of marine concretion laid
down by corals, algae and other marine
organisms. Metal objects may be covered in
layers of corrosion that hide technical
detatis, decoration and inscriptions.
Cleaning will reveal these details. To
proceed slowly and work carefully to
observe small details, mechanical methods of
cleaning are preferred to more general
chemical treatments. When needed,
chemicals can be used to remove tough
adherent concretions, or remove stains, but
this is usually in the last stage of treatment,
and not all objects need this degree of care.
The principle of minimum intervention is
applied; it states simply that you do only that
which is absolutely necessary to stabilize the
object physically and chemically, and that
you only clean it enough to reveal the
information inherent in it. Archaeology is
about revealing information, and careful
conservation reveals a lot of information
about artefacts. But overzealous cleaning, or
the introduction of such foreign materials as
acids, adhesives and consolidants, can
obscure valuable information, such as
inscribed surfaces, organic components of
metal tools, carbon-14 and trace elements.
By doing only what is absolutely necessary,
we run less risk of changing the anefact. If
we change the object to improve the
appearance, we shall have lost data. If we
lose the data, the artefact has lest its value to
the archaeclogists. You must also keep in
mind that the damage may not be visible for
many years. It is often better to do only what
is necessary now, and keep a careful watch
on the object in years to come. It is always
easier to do another treatment later, than it is
to try to reverse a previous one that has
failed.

Modem treatments prefer to use simple
mechanical methods, which are generally
easier to control and more localized than
chemical methods. The most common tool is
a suigical scalpel, used to cut and pick
cencretions off the surface of the objects.
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dissolved from the wood. The wood or rope
can then be carefully dried. These procedures
can take several years.

Conservation takes a long time - years 1o
treat a single piece of wood, months to treat
a copper basin. For every season of
excavation, we commit ourselves to two
years of conservation. But after all this, what
next? The object goes into the Museum
display or onto the store-room shelf. And
conservation does not stop: it is based on the
knowledge of decay, and on trying to slow it.
Objects can deteriorate faster in the Museum
or storerpom than they can on site — they are
subject to a fluctuating environment, damage
by handling, and pollution in the air. This is
one reason that INA-Egypt and the SCA
wanted a permanent conservation facility at
the Museuvm — to help maintain the
collections and to implement the best
procedures in the care and supervision of
collections.

No conservation job is complete unless the
paperwork is done. Conservation is a
constant flow of reports and descriptions. All
treatments must be recorded so that, in the
future, researchers will know precisely what
has been done to each artefact and how it has
been altered, if at all. We also publish the
resuits of our archaeological and
conservation work, in our own publications,
as well as in international journals.
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Figure 1.
A barrow of classical
composition,

professionals have in convincing the political
authorities to fund projects with a very low
profitability.

Fourthly, we are faced with a lack of
personnel who are sufficiently specialized in
the work to be carried out.

The situation is therefore the following: the
successive exploratory campaigns of any
marine archaeological research centre
gradually detect more shipwrecks over the
years, and the action to be taken may be any
of three kinds:

(a) The shipwrecks are excavated entirely and
extracted: this only happens rarely.

(b) The shipwrecks are documented, completely
excavaled and left at the bottom of the sea.

(c) The shipwrecks are partially excavated, as in
the majority of cases, and not only the ship but
also part of its cargo are left on the seabed;
however, the ensuing damage caused by natural
agents and amateur divers is irreparable.

Our experience

Faced with the set of problems described
above, we in Cartagena are trying to impose a
corresponding set of solutions. As we shall see
below, some are being lested and are proving
successful; others are under development, and
others have not yet been undertaken, but will |
be in the immediate future.

We have divided the systems of defence and
protection under the following main headings:

Passive protection

By passive protection we mean the procedures
that, once implemented, give a reasonable
guarantee that the shipwrecks will be
preserved in the state they were in at the time

the Museum intervened. Various systems
have been studied over the last five years,
which can be summarised as follows:
Barrows: These are the most ¢lassical
solutions and are applied internationally.
Basically, they involve covering the
shipwrecks with an artificial mound of sand.
There are several variations on this theme, the
most sophisticated being that used by Stewart
ef al.[1] on the 16th-century Spanish
shipwreck of a Basque Country whaler found
in Red Bay (Canada).

Some 6-8 years ago, the Museum considered
using Poseidon seagrass (in co-operation with
the corresponding university marine biology
departments) and/or metallic shavings. Both
options were rejected and it was decided to
protect the remains with a classical stratified
barrow composed of successive layers of
sand, stone and wire netting (Fig. 1). In this
regard, it is important that the first layer to be
in contact with the wreck be of the same
nature as the original bed where it was found,
to minimize any changes to the
physical/chemical environment of the boat
during the centuries it has remained under the
sea. The upper layer should be made up of
stones mixed with sand.

Among the main advantages of these barrows
is the fact that they blend in with the
surrounding sea environment very quickly,
and, of course, their very low cost. Among the
disadvantages is the fact that they can only be
used once the excavation of the shipwreck has

[1] Stewart, J. et al. (1994). Reburial of the Red
Bay wreck as a form of preservation and
protection of the historic resource. Materials
Issues in A and Archaeology, 1V, Canciin,
Mexico, 16-20 May 1994, We thank Mr. Wellman,
af the INA-Egypt, far this reference.
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goods are those sites, wrecks, remains or in
general any element which, being of
prehistoric, archacological or historical interest,
is to be found in the public maritime domain or
on the sea-bed of the contiguous zone.

The second article of Tunisian law number
86-35 of 9 May 1986, conceming the
protection of archaeological goods, historic
monuments and natural sites in urban areas,
envisages that explorations may particularly
target underwater remains in any area of
water, including inland waters, territorial
waters and the contiguous zone which extends
to 24 nautical miles from the base lines used
to define the extent of the territorial waters.
More recently, Tunisian faw number 94-35 of
24 February 1994 conceming the code that
governs the archaeological, historical and
traditional craft heritage, gives to the State the
property of all archaeological goods, movable
or immovable, that are discovered in both
inland and territorial waters.

This regulation then goes on io stipulate that
any exploration of underwater cultural sites
requires prior authorization, and that in certain
cases the State’s property in archaeological
objects retrieved from the sea bed is
accompanied by a pre-emptive right over
those objects. In a chapter devoted
specifically to discoveries made at sea, the
Tunisian archaeological, historical and
traditional crafts heritage code of 1994 forbids
any form of investigation whose aim is to
search for archaeological and historical goods
at sea, without authorization from the minister
responsibie for national heritage. Most States
likewise stipulate that underwater
archaeological goods are to be subject to the
same juridical regime of authorization and
supervision as that which applies to
archaeological investigations on land.

Other Mediterranean States have extended
their contro] over underwater cultural goods
beyond the limits of the contiguous zone.
According to the terms of article 46 of law
number 22-80 conceming the preservation of
historic monuments and sites, inscriptions, art
obiects and antiquities, promulgated by the
dahir number 1-80-341 on 17 Safar 1401

(25 December 1980), Morocco has defined
the maritime zone within which it claims
jurisdiction over archaeological goods as

identical to its exclusive fishery zone.

More penerally, State practice has tended to
extend control over underwater cultural goods
to cover all or part of the continental shelf. Thus
Spanish law applies to movable and immovabie
goods to be found either in territorial waters or
on the continental shelf[20].

In those cases where national law has sought
to extend the area of its application, it has
done so simply by reference to the continental
shelf. Yet such extensions might well have
adopted the exclusive economic zone as an
alternative criterion. The decision to extend
juridical contro! to the continental shelf alone
can be found in the legislations of Greece,
Israel, Libya and Turkey[{21]. Among those
States which initiated the demand for
sovereign rights over archaeological and
historical objects to be found on their
continental shelves at the third Conference on
the Law of the Sea, it should be noted that
Cape Verde has also manifested this ambition
in its law number 102/111/90 of 29 December
1990, which deals with the defence of Cape
Verde's cultural heritage.

Yet this kind of legislation contravenes the
main thrust of the Law of the Sea Convention,
which was to limit the archaeological zone to
24 nautical miles, that is, to the contiguous
zone, and which in no case foresaw that a
coastal State might exercise any form of
sovereign right over underwater cultural
goods to be found on its continental shelf.
Nevertheless, the Councii of Europe’s
recommendation number 848 of 4 October
1978 concerning the underwater cultural
heritage, which seeks to define the principles
which should guide the development of a
European Convention on underwater cultural
heritage, proposed the declaration of national
zones of cultural protection which might
extend up to a limit of 200 miles, where
geographical conditions made such a distance
appropriate. In its annex on minimal legal
norms, the recommendation envisaged that
national jurisdiction could run up to the limit
of 200 miles, with an intemational agreement

[20] Art. 40 of iaw number 1 6/1985 of 25 June on
the Spanish cultural heritage.

[21] According to the indications provided in

UJ. Leanza, op. cit,, p. 254.
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have assessed its effect analytically and
finally chose the following ‘annual’
conditions:

{a) NW waves: Hs; =4.0m; Tp=80s
{b) WNW waves: Hs; =4.0m; Tp=80s
(cy NE waves: Hsg=3.0m; Tp=70s
where Hs = significant wave height; Tp =
peak period of the wave-energy spectrum.

The ARTEMIS
numerical model

ARTEMIS is a piece of scientific software
developed by LNH and commercialized
within the TELEMAC sysiem.[2]

ARTEMIS deals with wave propagation
towards the coast and into harbours. It is
based on the Berkhoff, or Mild-Slope,
equation (refraction-diffraction equation,[3]),
including dissipation through depth-induced
wave breaking and bottom friction in shallow
and very shallow water.[4] ARTEMIS uses a
finite-element formulation and then enables
accurate and reliable results in coastal areas
of complex geometry to be obtained.
ARTEMIS computes wave parameters such
as significant wave height, wave incidence,
breaking rate, etc.

in this study, bottom-friction dissipation has
been neglected, given the short distance
covered by the computational domain,
whereas wave breaking is laken into account.
We used ARTEMIS in random mode to
represent the frequency distribution of the
wave energy, defined through a typical Joint
North Sea Wave Project (JONSWAP)
spectrum by the parameters Hs and Tp
defined above.[5]

Configuration
of the marine structures

The local computational mesh comprises 2233
nodes defining 4236 rangular elements. It
covers an area of about 400 m x 500 m around
the excavations {Fig. 2). Direction Y is parallel
to the North direction. Borders B1, B2, B3 and
BS5 are liquid limits across which, waves can
enter or leave the domain. Border B4
corresponds (o a solid boundary made of
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concrete blocks. A reflexion coefficient R =0.3
is assigned to thig limit.

With the help of the Centre d’Etudes
Alexandrines, we set up a bathymetric map of
the site and assumed it to be constant in time
for the numerical simulations. There are no
significant sea-level or tidal variations: a free
surface at rest is fixed at the elevation Om,
referred to as the Chart Datum, Four
topographic/structural configurations have
been studied:

C1: The present situation, including the
submerged concrete wall next to the fortress
(Fig. 3). The wall is represented as a
bathymetric artefact, roughly adding the
height of two concrete-block layers (+ 4.0 m)
to the estimated natural bottom Ilevel, and

[2] Hervouet, J-M. (1996). Introduction to the
TELEMAC Systemn. EDF-LNH Report, HE-
43/96/073/A.

[3] Berkhoff, J. C. W. (1976). Mathematical models
for simple harmonic linear water waves — wave
diffraction and refraction. Delft Hydraulics
Laboratory Publication, 163 (April).

[41 Aetbrechs, D, (1997). Logiciel ARTEMIS -

. version 3.0. Natice théoriqgue. EDF-LNH Repor,

HE-42/97/002.

{5} Hasselmann, K. et al. (1973). Measurements of
wind-wave growth and swell decay during the Joint
North Sea Wave Project (JONSWAP). Deutschen
Hydrographischen Zeitschrift, Reihe A (8°), no. 12.

Figure 2.

ARTEMIS:
computational
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simulations,

comprising
2,233 nodes and
4,236 elements.
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Guidelines for effective waterfront
revitalization as an element of a total
coastal management programme

Urban waterfronts constitute a limited resource.
There is fierce competition for waterfront space
among industrial, commercial, residentiai,
recreational, defence, transportation, and other
land-use interests. Some are incompatible and
result in conflicts — as between heavy industry,
petrochemical or energy storage facilities or
marine transportation terminals and residences
in the same neighborhood. Because water is
common property, the disposition of shoreland
is often considered to be a public-interest issue,
but public interest is often in conflict with
private property rights, and with a developer’s
expectations of an appropriate economic returmn.
Coastal management programmes must
include guidelines on setting priorities for
waterfront use within particular areas of the
coastal zone. The following are suggested:

(a) Increase public understanding of the
opportunities for, and environmental, social,
and economic benefits of, urban waterfront
revitalization.

(b) Improve environmental planning and
design by adopting criteria for the development
of an information clearing house for:

* enhancing the special and unique qualities,
the sense of place, of each waterfront;

+» providing the fuil range of water-dependent
recreational activities;

* considering the particular needs of low-
income people, minorities, the elderly, the
handicapped and the young, in the provision
of recreational opportunities and mixed uses;
+ optimizing public access (physical and
visual} opportunities; and

» reducing access barriers caused by railways
and highways.

{c) Technical assistance, such as techniques
for gaining the support of citizens and the
business sector.

(d) Encourage private sector support of public
access goals,

Visual preference in urban
waterfront environments

The use of visual preference offers
considerable promise as a strategy for

managing the visual resources of urban
waterfront environments and in facilitating
public participation in urban waterfront
revitalization.

A significant part of the increased
environmental awareness deals with aesthetics,
the visual landscape and scenic resources.
Visual resource management has developed to
assist planners by providing technology to
address challenges in landscape planning. The
assessment systems and technology employed
in this field are derived from a variety of
academic and professional disciplines

(e.g. psychology, architecture, landscape
architecture, geography, economics,
engineering, natural sciences, natural resource
management}, through interdisciplinary
approaches, and make use of descriptive,
computerized, quantitative, psychometric and
special scientific approaches.

There are two major types of systems
employed in visual resource management:

(a) Expert professional judgment systems:
They use professional planning and design
norms to evaluate landscape qualities; in such
an approach, variables are selected arbitrarily,
and the scering values are therefore arbitrary.
(b) Public preference or empirical systems:
They evaluate peoples’ preferences for
various landscape characteristics.

For either system, numbers are assigned to
each factor or variable, and the scores are then
determined. To elicit responses, actual on-site
visits, black and white photographs, colour
slides, videotapes, line drawings, art pictures,
and tachistoscopic [extremely brief exposure
to the eye] projections are used.

A specific type of empirical assessment
system is the visual environmental preference
assessment, or, simply, visual preference,
which requires participants to rate how much
they like what black and white photographs
show, using a Likert scale.

Visual preference offers an effective tool for
obtaining peoples’ perceptions of and
preferences for urban waterfront projects, and
is a necessary prelude to building consensus
and mustering support for such projects.
Asking people to share their visual images
encourages them to participate and to provide
feedback to planners and agency members
sponsoring redevelopment efforts. Visual
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protect the State’s proprietary, scientific and
historical interest in these resources. It
maintains a balance between these diverse
and sometimes conflicting constituencies
and the interests of the State. The
Massachusetts programme is viewed as a
model management scheme.

The nine-member Staie Board is
administered by the Executive Office of
Environmental Affairs. The Executive
Office is responsible for the protection and
enhancement of the Commonwealth’s [State
of Massachusetts] natural resources; one of
the agency’s diverse missions is to enhance
public access to historic and scenic
resources. The Board membership is
composed of: four statutory appointments —
the State Archaeologist, the State Archivist,
the Commissioner of Waterways, and the
Director of Mineral Resources; and five
gubernatorial appointments — one
representative of the Massachusetts
Historical Commission, one marine
archaeologist, one law-enforcement
specialist, and two representatives of the
diving community. The statutory
composition of the Board is an early
recognition of the need to bring the major
constituencies and critical technical
knowledge into the management scheme.
The Board’s staff undertakes a programme
of public outreach, project review, technical
assistance, resource identification, inventory
and assessment.

Those granted permits by the Board work
with the Board to maximize the cultural
value of the site, while enjoying the Board’s
protection of their proprietary interest in the
site. Board permittees are required to
provide all necessary resources to complete
their projects and demonstrate their financial
ability to carry out their plans. Depending
on the nature of the resource and the
proposed activities, permittees are required
to have a project staff (research team) which
could include a project archaeologist and a
project conservator. Work is undertaken in
conformity with an approved research
design/work plan.

The Board currently has issued twelve
active permits. Permittees range from
individual sport divers to commercial

ventures to museums. An applicant must
provide demonstrable proof {documentary
evidence alone is insufficient) to be granted
a permit. The Board grants two types of
permit: reconnaissance and excavation.
Permits are granted for a period of one year
and are renewable. The majority of the
permits are issued as reconnaissance permiis
which can be best characterized by non-
disruptive research activities aimed at site
identification and delimitation; excavaticn is
prohibited and recovery is limited to surface
finds. Excavation permits are required when
any destructive activities are to be
undertaken, ranging from test excavations to
mitigation. Permit areas (not to exceed one
nautical mile square} are located across the
state’s coastal and inland waters.

To deal with certain types of artefact
discoveries, the Board's regulations provide
an exemption from the permit process for
isolated finds, exempted sites, and
underwater archacological preserves. The
Board maintains a list of such sites. The
intention in creating an exempted site list is
to preserve shipwrecks for the continued
enjoyment of the recreational diving
community. Recreational diving on
exempted sites does not require a permit
from the Board. However, any major
disruption of these sites is prohibited. The
recreational diving community is
encouraged to work with the Board to
protect these sites for the continued
enjoyment of all.

The Board may designate underwater
archaeological preserves to provide special
protection to those underwater
archaeological resources of substantial
historical value. Access to underwater
archaeological preserves for recreational,
historical and scientific purposes shall be
guaranteed. It will serve to encourage the
public enjoyment, use and appreciation of
the resource.

The various stakeholders must collaborate
with archaeologists and cultural-resource
managers. There is a need to identify and
characterize impacts, clarify issues of
professional responsibility and standards, and
improve cross-disciplinary understanding and
awareness of the diverse concerns associated
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(b) The fundamental concern of the
Alexandria Comprehensive Master Plan is
how best to deal with the anticipaled growth
in population of approximately two million
people above the present population of about
four million inhabitants and yet maintain
favourable environmental conditions. The
intention is to develop an extensive expansion
area to the west of the city. This decision was
taken so as to preserve the valuable

agricultural land located south-east of the city.

(c) The Plan attempts to preserve the unique
coastal character of Alexandria as an
important tourist centre, and is especially
concerned with the preservation of
Alexandria’s unique historical heritage.

(d) The expansion zone from east to west
surrounds Lake Mariout which will thus
provide two more extensive waterfronts for
urban development and will increase the
recreational and commercial opportunities
for the city.

{e) The southern limit for Alexandria’s
expansion is to be defined by a ‘green belt’.
This buffer zone will protect the agricultural
land and restrict industrial expansion. The
green belt will also act as the southern
boundary of the western expansion zone.

(f) A broad zone, running south from the
new port of Dekheila, has been designated
for existing and proposed industry, Such a
zone will reduce the inherent conflict
between industrial and residential areas.

{g) The Plan establishes a comprehensive
circulation network to link the city from east
to west, and provides a number of axes along
which the city can be approached and tied to
regional circulation networks.

(h) The Plan capitalizes on the development
of the city’s archaeological and touristic
resources and further develops facilities and
amenities to enhance and promote these
major assets.

(i) The Plan proposes major programmes of
housing development, serving a variety of
population groups, especially the low and
limited-income groups.

(i) The Plan bans or controls water pollution
of waterfront beaches and recreational lakes.
It proposes the use of primary-treated waste
water as a major resource in tand reclamation
with a view to increasing agrarian production

and employment opportunities.

{k) To overcome the present lack of adequate
open and recreational space, the Plan
proposes a hierarchical system of
playgrounds, parks and exposition facilities
to be planned city-wide.

(1) Downtown Alexandria is to be revitalized
through urban-renewal projects in inner-city
districts, in addition to the provision of an
efficient urban transport system.

(m) The city is sub-divided into various
zones of definite building heights and floor
area ratios, depending on location, character
and intensity of activity.

(n) The Plan defines city limits within a
green belt beyond which no urbanization is
to be allowed.

(o) The Plan is a continuing process that
should be periodically monitored, reviewed
and updated, taking into account the material
and human resources which are always

in flux.
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compromising the integrity of the underwater
archaeological site until such time as a lasting
solution can be found.

3. No remedial action, including the further
placing of cement blocks, should take place
until completion of the assessment of the
situation of the Citadel and the proposal of
temporary solutions after collection, analysis
and interpretation of key environmental data,
notr without consullation of all appropriate
agencies and experts.

4. In addition, the competent archaeological
experts be requested to complete (o the extent
possible, the surveyving and mapping of the
underwater archacological site of the
Lighthouse.

5. The aforementioned data collection
program be extended and if necessary
expanded in order to provide the
environmental information required to
identify and implement a long-term and
lasting solution which to the greatest extent
possible maintains the integrity of both
cultural heritage sites.

6. An ad hoc Task Force, possibly coordinated
by UNESCQ, be established whose
membership should include the relevant
decision-making bodies such as the Egyptian
Environmental Affairs Agency, the Supreme
Council of Antiquities, the Coastal Protection
Authority, the Ministry of Transport (marine
transpont), the Coastal Research Institute, the
University of Alexandria and the Govemerate
of Alexandna and other relevant bodies, along
with experts in submarine archaeology and
coastal processes. This cross-sectoral Task
Force will be responsible for setting an overall
strategy for implementing and monitoring this
pilot project.

II. Long term management plan:

1. A strategic framework be drafted for the
conservation and integrated management of
the coastal heritage (cultura) and natural) to
be incorporated into the coastal management
plan of the Egyptian Environmental Affairs
Agency.

2. The placement of concrete blocks inside or
outside the Eastern Harbour, and any increased
use or activity in the Eastem Harbour and Qait
Bey be stopped until the proposed survey

recommended in para. 3 has been completed,
and urgent action be taken to stop the discharge
of sewage into the Eastern Harbour.

3. To survey the archaeological sites and

the geomorphological and hydrodynamic
processes environmental conditions and state
of pollutton of the coast of Greater
Alexandria; and that experts and agencies
transmit to the Department of Underwater
Archaeology of the Supreme Council of
Antiguities all infornation on the coastal
heritage (cultural and natural} of Alexandria.
4. On the basis of the survey, to set the
priorities for the critical problems faced and
to direct the continuing monitoring of the
area.

5. The existing laws be studied to ensure that
the special problems of the underwater
archaeological sites of Alexandria are
appropriately dealt with and in particular:

a) The Supreme Council of Antiquities be
included as one of the responsible agencies
concerned with the protection of the water
environment (Law No. 4 on the Environment,
Art. 1.38);

b) The possibility of establishing a special
legal status for the underwater archaeological
sites of Alexandria be studied as well as the
possibility of inscription on the World
Heritage List.

6. The potential economic value of the
archaeological sites of Alexandria for tourists
and visitors be studied, e.g. by way of
museums, archaeological parks (on-land or
underwater).

7. A small group be established to follow up
the recommendations of this workshop, to
prepare project proposals and investigate
funding possibilities.

Addendum

The workshop further recognized
the importance of the following issues:

*» The University of Alexandria should
consider developing specialized courses for
graduate and under-graduate students on
submarine archaeology and related
disciplines; it should also consider open
education for the public at large.
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