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STACHEM: Science and Technology for Archaeology an€ultural Heritage in the
Eastern Mediterranean

STACHEM is an EU funded (FP7) project contributiogthe development of a regional
strategic plan for research infrastructures devdtedrchaeological sciences, digital
heritage, and underwater archaeology and relevaohnblogies in the Eastern
Mediterranean (http://starc.cyi.ac.cy/stachem/stagh

The Cyprus Institute (www.cyi.ac.cy) is the cooator of the STACHEM project.
Partners include the Archaeological Research Uiitthee University of Cyprus
(http://www.ucy.ac.cy/goto/archreun/en-US/HOME.gsd the Institute of Nautical
Archaeology (http://inadiscover.com/) at Texas A&Mniversity. Further partner
organizations are the Department of Archaeologytle University of Athens
(http://www.arch.uoa.gr/) and the Research Centtheéna’ at the Cultural and
Educational Technology Institute in Xanthi (httpwWw.ceti.gr/); the Kimmel Center for
Archaeological Science at the Weizmann Institutigp(Mwww.weizmann.ac.il/lkimmel-
arch/home.html); the Centre National de la Recle@tientifique (http://www.cnrs.fr/)
and the Ministero per | beni e le Attivita Cultur@ww.beniculturali.it).

The outcomes of the STACHEM project will includeggastions for joint trans-national
activities, based on the exploration of opportesitior synergies and coordination, as
well as a user-led assessment of needs, guiddbnegod practices and directions for
further infrastructure development.

Scientific Coordinator:
Dr. Kirsi Lorentz, email: k.o.lorentz@cyi.ac.cy,q@te +357 22208 ext.656

1' STACHEM Regional Workshop on Infrastructures for Underwater Archaeology
1st December 2009, Athens, Greece

The main objective of the *1 Regional STACHEM Workshop on Underwater
Archaeology is to bring together leading experts uinderwater archaeology from

different countries in the Eastern Mediterraneagior in a first step towards an

enhanced networking between the existing infratires in the region and towards the
building of a community of users with joint tranational activities. It is hoped that this

workshop will foster the exchange of ideas, intBoscand co-ordination of plans among
the workshop participants and the STACHEM partnéiise workshop focuses on:

existing infrastructures and practices: identifyiogpacities and needs, problems and
perspectives for the future development of undeswatrchaeology in the Eastern

Mediterranean.



Workshop Organisers

The Cyprus Institute (Cyl) is a non-profit, non-governmental research and &titutal
institution with a scientific and technological emtation (www.cyi.ac.cy). The Cyprus
Institute comprises several cross-disciplinary aese centres, including tt&cience and
Technology in Archaeology Research Center (STARC#H research centre devoted to
the development, introduction, and use of advascegzhce and technologies in
archaeology and cultural heritage (http://starcacycy).

The University of Cyprus (UCY) is an educational institution, established in 1988
University is a vigorous community of scholars egeghin the generation and diffusion
of knowledge (http://www.ucy.ac.cyyhe Archaeological Research Unit (ARU)s part
of the Faculty of Philosophy and placed in the D&pant of History and Archaeology
and conducts and coordinates the research adiatithe Department within the region.

The Institute of Nautical Archaeology (INA) is a non-profit private research institute
affiliated with the Texas A&M University (http://ww.tamu.edu/).INA is a global leader
in the field of underwater exploration and discgvéts work includes some of the most
significant archaeological discoveriesof the pasitary. INA has pioneered technologies
and fostered excellence in all aspects of nausicdiaeology (http://inadiscover.com/).

The Hellenic Centre for Marine Research (HCMR)is a public body operating under
public sector regulations (http://www.hcmr.gr/). M plans and carries out scientific
and technological programs, projects and elaboralesant research studies relating to
all aspects of the study and protection of the dgphere.

Scientific Committee

Prof. Franco Niccolucci, Chair, STACHEM Coordina(8T ARC/Cyl)
Dr. Kirsi O. Lorentz, STACHEM Scientific Coordinat(STARC/Cyl)
Dr. James Delgado, STACHEM Partner RepresentaiNa)(

Dr. Stella Demesticha, STACHEM Partner RepreserddhARU-UCY)
Dr. Justin Leidwanger, STACHEM Partner RepresevggiNA)

Organising Committee

Dr. Kirsi O. Lorentz, Chair, STACHEM Scientific Catinator (STARC/Cyl)
Dr. Justin Leidwanger, STACHEM Partner RepreseveaiNA)

Dr. Stella Demesticha, STACHEM Partner Represardd®TARC/Cyl)

Dr. Noémi S. Muller, STACHEM Postdoctoral FellowT&RC/Cyl)

Kelby Rose, STACHEM Assistant (INA)

Maria Dikomitou, STACHEM Postdoctoral Fellow (ARUAY)

Local Organising Committee
Dr. Dimitris Sakellariou, Chair (HCMR)
Paschalia Georgoulakou (HCMR)
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WORKSHOP SCHEDULE

8:30-
9:00

Registration

Introduction to STACHEM: Science and Technology inUnderwater Archaeology

9:00- Welcome note
9:10 STACHEM Coordinator (Cyl - Franco Niccolucci, Kidsorentz)
STACHEM Partners (INA - Justin Leidwanger, ARUtelfa Demesticha)
Evangelos Papathanassiou
Deputy Director of the Institute of Oceanograpliellenic Centre for Marine Research
9:10- Introduction to the STACHEM project (Science and Tehnology for
9:20 Archaeology and Cultural Heritage in the Eastern Meliterranean )
Franco Niccolucci and Kirsi Lorentz
Science and Technology in Archaeology ReseracheCehtie Cyprus Institute
9:20- The STACHEM project, workpackage 3: Coordinating infrastructures
9:30 for underwater archaeology and technology

James Delgado, Justin Leidwanger, and Kelby Rose
Institute of Nautical Archaeology at the A&M Uni\gty

Session A: Infrastructures for management and protetion of underwater

antiquities: Requirements, limitations, perspective
Chairs: Stella Demesticha and Justin Leidwanger

9:30- Greece - Ephorate of Underwater Antiquities: Adminstration and
9:50 protection of underwater heritage

Angeliki Simossi

Greece, Ephorate of Underwater Antiquities

Protection of underwater antiquities: Challenges ad practical obstacles

Theotokis Theodhoulou

Greece, Ephorate of Underwater Antiquities
9:50- Vision for the future development of underwater arhaeology in Egypt
10:05 Alaa El-Din Mahrous

Egypt, Underwater Antiquities Department in Alexgad
10:05- | Underwater archaeological heritage of Israel: Natue, policy and
10:20 management of endangered resource

Jacob Sharvit
Israel, Israel Antiquities Authority




10:20- | Future plans for the conservation of underwater hatage in Cyprus
10:35 Eleni Loizides
Cyprus, Department of Antiquities

10:35- | Underwater archaeology in Greece: Challenges and ppectives
10:50 Katerina Dellaporta
Greece, ¥ Ephorate of Byzantine Antiquities

10:50- | Coffee break
11:20

Session B: Governmental and non-governmental infrasictures for education and
research in underwater archaeology:
New perspectives for collaborations and joint projets
Chairs: Dimitris Sakellariou and Stella Demesticha

11:20- | Ten years of underwater archaeology at the Universi of Thessaly
11:35 Dimitris Kourkoumelis
Greece, Maritime Archaeology, University of Thegsal

11:35- | Educational framework of underwater archaeology inGreece:
11:50 Perspectives for a new era

Kalliopi Baika

Greece, Maritime Archaeology, Department of Histégchaeology and Cultural
Management, University of the Peloponnese

11:50- | Maritime Archaeology Field Schools: Limitations andperspectives

12:05 Stella Demesticha
Cyprus, Archaeological Research Unit, UniversityCgprus

12:05- | Hellenic Institute of Marine Archaeology: Facing nev challenges for
12:20 nongovernmental, nonprofit organizations

Christos Agourides
Greece, Hellenic Institute of Marine Archaeology

12:20- | Underwater archaeological research in the Mediterraean: Problems
12:35 and possibilities for the cooperation of governmeiat and non-
governmental institutions

Harry Tzalas
Greece, Hellenic Institute for the PreservatioMNafitical Tradition

12:35- | The Institute of Nautical Archaeology’s Bodrum Resarch Center in
12:50 Turkey: Infrastructures and technology for collaborative underwater
archaeology

James Delgado and Justin Leidwanger
Turkey, Institute of Nautical Archaeology




12:50- | Light Lunch
14:00

Session C: Infrastructures supporting science ancethnology applications to
underwater archaeology: Advances, problems and potial
Chairs: Justin Leidwanger and Kirsi Lorentz

14:00- | Mapping, digging and documenting using sound: Limiations and
14:15 perspective in marine geoarchaeology

George PapatheodoroMaria Geraga and George Ferentinos
Greece, Laboratory of Marine Geology and Physicaddography, Department of Geology,
University of Patras

14:15- | Underwater geo-archaeology: A field for close collzoration between
14:30 marine geoscientists, engineers and archaeologists

Dimitris Sakellariou
Greece, Institute of Oceanography, Hellenic CefateMarine Research

14:30- | Round Table Discussion and Closing Remarks
15:30 Chairs: Franco Niccolucci, Stella Demesticha,idustidwanger and Kirsi
Lorentz

15:30- | Short tour of HCMR’s facilities
16:00 Visit of the Thetis submersible and Achilles rentpteperated vehicle




ABSTRACTS OF CONTRIBUTIONS

(Abstracts are arranged in the order of presemtgatio



Greece - Ephorate of Underwater Antiquities: Adminstration and Protection of
Underwater Heritage

A.G. Simossi - Greece, Ephorate of Underwater Aritiigjs

The Ephorate of Underwater Antiquities was estabklisin 1976 in order to protect and
administratively manage the underwater culturalithge of Greece. Thus, its
administrative responsibility includes consultatagsponse for every kind of works
programmed to take place in the territorial watstsyres, rivers and lakes, as well as
every underwater research. Meanwhile, accordintp¢daw it has to cooperate in every
underwater archaeological research that is condunt&reece by any other institution.
All these cause an amount of practical, legislaiosnd theoretical issues which the
presentation will try to summarize.



Protection of Underwater Antiquities: Challenges anl Practical Obstacles

T. Theodhoulou - Greece, Ephorate of Underwatercittes

The presentation is an attempt to outline the wudisr cultural products protected, the
hazards every kind of them faces, the difficultesscountered due to several factors
(methodology, practice, institutional frameworlgdnce, etc.), and to propose a practical
strategy for dealing with them using as case stildy"Recording of Lesvos ancient

harbour network™ Project of the Ephorate of Undeéewantiquities.



Vision for the Future Development of Underwater Ardaeology in Egypt
A. Mahrous - Egypt, Underwater Antiquities Depanthig Alexandria

This contribution will present ideas dealing withetprotection, the research and the
evaluation of underwater archaeology sites:

1-Refrain from all development activities in théesi of underwater archaeology until a
master plan for the future has been developed.

2-Refrain from removal of large archaeologicalfadis from the area in order to avoid
loss of authenticity and integrity of the site.

3-Further develop the idea of the creation of arthaeological underwater museum.
4-Develop a plan for the conservation and in sistmagement of the underwater sites.
5-Examine the possibility for inscription of theéesbf Pharos and Eastern Harbor on the
World Heritage List.



Underwater Archaeological Heritage of Israel: Natue, Policy and Management of
Endangered Resource

J. Sharvit - Israel, Israel Antiquities Authority

Israel's seas are rich with ancient relics leftibeélvy ancient civilizations. These remains
provide material evidence for the wide-spread humgivities that took place along the
Israeli coasts for thousands of years.

The extent of Israel’'s shorelines comprises sonteKdOmeters of Mediterranean coast,
two lakes (the Sea of Galilee and the Dead Sea)ttadBay of Eilat on the Red sea.
These areas call for special attention, becausaoetc development, construction,
urbanization and tourism, may come in conflict viltke archaeological heritage.

Because of the physical characteristics of theelsfdediterranean coastline (lack of
natural shelters and unexpected storms) many sigpe wrecked and washed ashore.
Hence, most of the shipwrecks are concentratece doshe shoreline. The rising sea
beginning in the Holocene inundated coastal prehessettiements that once resided on
the ancient coastline and are today submergedpétisieo 13 m.

In the Sea of Galilee and the Dead Sea years efgtitcand over-exploitation of water,
have resulted in low water levels and exposure esf Boor. Here too, shipwrecks,
cargoes and submerged settlements are now expodguiane to destruction.

Due to the conflicts and complexity of coastal eowments, an Integrative Costal Zone
Management (ICZM) strategy was created in Israa$ed on principles that will ensure
sustainable use of the resources, as well as nramgastate and public interests.
Recently, a governmental committee was createdet @ith the destruction of the

coastal cliffs, where many endangered ancient abastl port cities are situated.

The Marine Archaeology Unit (MAU) of the Israel Aduiities Authority (IAA) is the
authorized body in charge of the underwater hegitafglsrael. The MAU is engaged in:
the enforcement of the Israeli Antiquities law 573878, supervision of construction
projects to prevent damage to antiquities, formatatof procedures and regulations,
creation of a national data base of coastal anemwater archaeology sites, declaring
archaeological sites as national protected resgpagticipation in the preparation of the
state-wide master plans for development (tourisiansportation etc.) surveying and
excavating areas intended for coastal developmesg¢arch and publication, and raising
public awareness to the importance of protectinghearitime heritage.



Future Plans for the Conservation of
Underwater Heritage in Cyprus

E. Loizides - Cyprus, Department of Antiquities

A number of recent events have highlighted the igpee of reinforcing the field of
underwater cultural heritage by the Department wiiduities, Cyprus. These include the
necessity to protect and preserve marine findsateincreasingly exposed to the risks of
looting and destruction, due to the growth of bditring expertise and its corresponding
tourist industry. Furthermore by advancing undeewatrchaeology and conservation as
integrated domains of expertise, general archaaabgnowledge is proliferated. The
discovery of the Mazotos wreck in 2007, an expeditiy the University of Cyprus, has
raised the issue of establishing conservationifesifor the treatment of marine finds.

This presentation will focus on the pilot programowerently underway for the treatment
of amphorae from this wreck, as well as the futptens by the Department of
Antiquities, in collaboration with the University €yprus, for setting up a conservation
lab dedicated to marine finds.



Underwater Archaeology in Greece: Challenges and Pspectives

K. Dellaporta - Greece, 2nd Ephorate of Byzantimsiduities
This contribution will present the evolution of taechaeological law in Greece relating
to the protection of the underwater archaeologacal cultural heritage and the scientific,

cultural, and socio-economical implications of dating legal frame for the management
of the underwater cultural heritage.
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Ten years of underwater archaeology at the Universi of Thessaly
D. Kourkoumelis - Greece, University of Thessaly

The Department of History, Archaeology and Socigheopology of the University of
Thessaly, was the first in Greece that added tpragram a course regarding underwater
archaeology since 1999. In the beginning of they@m two courses were offered, one
on each academic term and the response of stud@stsery optimistic. More than 700
students have followed these specific courses shme The Department, since 1995, is
also involved in an underwater archaeological neteat the ancient harbor of Kythnos,
island in the Cyclades, in collaboration with thep@artment of Underwater archaeology
of the Greek Ministry of Culture. After ten yearexperience in teaching underwater
archaeology, even if a big success has been registanong the students such for the
courses as for the participation in an underwateaweation, a lot of questions about the
necessity and the usefulness of such of coursésgahean body of universities course,
have appeared.
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Educational Framework of Underwater Archaeology inGreece:
Perspectives for a New Era

K. Baika - Greece, University of the Peloponnese

Greece is between several countries in Eastern tbteainean with rich underwater
cultural heritage, but where education in underwatehaeology at all levels and for
diverse groups is at an initial state.

However, the potential is strong, as neither thehrielogical infrastructure nor the
experience is lacking in contacting high qualitydarwater research and managing joint
interdisciplinary projects.

In consequence, it has now become a common needetde a solid educational

theoretical and practical framework of maritime hareology and underwater cultural

management in Greece and the Eastern Mediterraregann, developing meanwhile

new learning initiatives for the academic communttye maritime museum education
and the wider public of all age groups; trainingg, the new generation of underwater
archaeologists and promoting public awareness.

This objective can only be achieved by exploitingseng strengths and infrastructures in
national and regional level. This practically medins creation of an interdisciplinary
network of all existing bodies in underwater araiagy, marine science and underwater
cultural management (governmental and non-govertahdnstitutions, universities,
maritime museums, etc.), that will work togethed aontribute to the implementation of
a common educational protocol in underwater ardoggo



Maritime Archaeology Field Schools: limitations andperspectives
S. Demesticha - Cyprus, University of Cyprus

Maritime Archaeology is a discipline that demandsgh degree of practical skills. As a
result, field schools and practical courses of asi kinds are organized every year,
mainly by universities, underwater archaeologigajgrts or independent bodies.

Apart from archaeology students, professional gmuttsdivers also often take part in
order to gain an introduction to underwater arcl@po Consequently, field schools play
an important, multiple role in the discipline: thegin not only archaeologists but also
potential volunteers to participate in underwatehaeology projects.

In this paper, some particular aspects of thisingi practice are discussed, based on the
experience gained from the practical aspects otthese on "Methods and Techniques
of Underwater Archaeology”, offered to undergradustudents in archaeology at the
University of Cyprus, during the years 2007 - 2009.



Hellenic Institute of Marine Archaeology: Facing nev challenges for
nongovernmental, nonprofit organizations

C. Agourides - Greece, Hellenic Institute of Marfrehaeology



Underwater Archaeological Research in the Mediterraean:
Problems and Possibilities for the Cooperation of @vernmental and Non-
Governmental Institutions

H. Tzalas - Greece, Hellenic Institute for the Breation of Nautical Tradition

Most Mediterranean countries have opened or atkermprocess of opening their seas to
underwater archaeological research. A close cotipardbetween the governmental
administration, who by law regulates such actigitiand non-governmental institutions,
who often have the scientific and technical knowhand the financial possibilities,
would certainly be most beneficial for the devel@wom of this highly specialised
scientific field, in a sea rightly considered as tinadle of many civilisations.

The fact that there is no uniformity in the legislas governing such activities, with

regulations varying from country to country, is ajar drawback for the perspective of a
wider collaboration. Another serious obstacle it tloften permissions/concessions
granted to a non-governmental institution by theegomental authority responsible for
underwater antiquities are subject to additionahp&sions from military and security

agencies.

Presently, there is not even a faint possibilitydainified policy between Mediterranean
countries for the cooperation of governmental armmh-governmental institutions:
obtaining permission for a non-governmental infittu in France, Egypt, Turkey,
Greece, Israel, or Libya is a totally different expnce, often a traumatic venture, and
there is ndesperanto that could be applied to the Babel of what canwhdt cannot be.

But there is more than the security difficultiesmetimes, too, there are feelings of
mistrust, as the governmental administration camsidtself the exclusive beneficiary of
the national cultural heritage that lies in its ssea while in fact this is often a

Mediterranean cultural heritage. There are alsexaden, although at government level
concessions are granted, at the individual level shaff of the department that is
ultimately supervising underwater research is olotitre because of envy or antagonism.

Certainly one should not be deterred because sktldficulties and a first step in the
right direction would be to catalogue the regulasioprevailing in each country,
understand how these rules are applied, and exelexpgrience-based information.



The Institute of Nautical Archaeology’s Bodrum Resarch Center in Turkey:
Infrastructures and Technology for Collaborative Underwater Archaeology

J. Leidwanger and J.P. Delgado — Turkey, Institdittdautical Archaeology

Since its founding over 40 years ago, the Institft&Nautical Archaeology (INA) has
been engaged in a wide-ranging research, teackihggation, and outreach program
spanning both the ancient and new worlds. For deeger, INA, its founders and
researchers, have been particularly invested inrdBod ancient Halicarnassus in
southwest Turkey, where it has long maintainedBitsirum Research Center. Having
moved to its present location in 1995, the centenke/closely with the Bodrum Museum
of Underwater Archaeology, and serves as INA's bbasgperations in Turkey, providing
archaeologists with organizational resources, s library, conservation facilities. A
small research fleet of two vessels and a subniersils well as an extensive array of
dive and support equipment are also at the dispufsBMA researchers and colleagues,
situating INA particularly well to accomplish eftaely all phases of a project’s
management, from initial survey to conservation &ndl publication. INA’s future in
Turkey is conceived as a collaborative venturehvat particular focus on mutually
beneficial partnerships with Turkish universitieadaacademic programs, utilizing
strengths and decades of experience to offer n@eramities for local and international
researchers and students.



Mapping, Digging and Documenting Using Sound: Limiations and Perspective in
Marine Geoarchaeology

G. Papatheodorou, M. Geraga and G. Ferentinosec8yéaboratory of Marine Geology
and Physical Oceanography, Department of Geologivddsity of Patras

The main research challenge in underwater archggadk to overcome the physical
barrier: the underwater environment. The underwegenote sensing techniques most
commonly applied to underwater archaeology emplgyside scan sonar (acousting
imaging), (i) laser line scan (optical imagingji)(isubbottom profiler, (iv) marine
magnetometer and (v) undersea vehicles. Marinergeaaology is a recent field of
research that uses high resolution remote sensognigues and accurate position
systems in combination with disciplines from earthrine sciences.

There are two general approaches regarding thécapph of marine geoarchaeological
methods in underwater archaeology: (i) detectiahiamestigation of ancient shipwrecks
lying on the seafloor or partly buried in it, anid) fnapping of submerged sites of
archaeological interest (submerged ancient citgedflements, ports and man-made
structures) and palaeogeographic reconstructions.

Over the last two decades, the application of tlmsthods has led to exceptional great
findings. However, their application to underwasmchaeology involves limitations

regarding mostly the conditions of the surveyedm@mment and the specific demands of
the archaeological sites.

The most prominent sectors of improvement in undéswarchaeology seem to be: (i)
the development of methods filtering the sound rmiation and allowing reliable
detections of man-made targets and (ii) small ssalgeys involving interdisciplinary
techniques.



Underwater Geo-Archaeology: A Field for Close Collaoration between
Marine Geoscientists, Engineers and Archaeologists

D. Sakellariou - Greece, Hellenic Centre for Maftesearch

The aim of this paper is to promote mutual undediteg and collaboration between
archaeologists and natural scientists, particularérine geoscientists, and engineers to
meet the need for integration of multidisciplinaskills, expertise, experience and
technology for the benefit of underwater archaeplog

Swath bathymetry, side scan sonar, subbottom prgfimagnetometry, photomosaicing
along with the use of human occupied (HOV) or restytoperated (ROV) or
autonomous underwater vehicles (AUV) and laboratmglyses are marine geoscientific
techniques which have been developed and extensigseld for the survey of the ocean’s
seafloor. These techniques have been progressiaaly successfully applied in
underwater archaeological surveys in the last descatid have contributed significantly
to the improvement of the survey results.

Underwater Geoarchaeology is the inter- and masitiglinary scientific field which uses
marine geo-scientific methodologies and techniques marine technology in any aspect
of shallow- and deep-water archaeological surveyduding the discovery, mapping,
investigation and analysis of ancient shipwrecksibngserged settlements and
constructions and submerged historic and prehestandscapes.
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