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Preface

This volume is comprised of 70 peer-reviewed papers (articles as well as short and technical reports) that were
part of a larger number of papers and posters presented at the Sixth International Congress for Underwater Archaeology
(IKUWASG), held at the Western Australian Maritime Museum in Fremantle, from 28 November to 1 December 2016.
Acceptance and processing of submissions for this volume began the following year, in 2017.

The papers in this volume have been largely organised according to their session themes, arranged here as chapter
themes. Given the broad subject areas included, some of these themes were consequently merged or broadened to
accommodate other papers, and avoid the occurrence of just one or two papers in a chapter. As will be evident, this
was not possible for every paper; however, the chapter themes are indicated in the contents table as a guide to the
sequencing of the flow of papers.

As much as possible, we have attempted to leave the language and style as close to the authors’ original as possible.
This has meant that certain papers may have a ‘speech’ feel in certain contexts, but overall, the language has been
kept as formal and consistent as reasonably possible.

As this is the first of the IKUWA conference proceedings to be peer-reviewed, the editors accepted a risk in
deciding to undertake the additional layer and complexity of tasks that would consequently be involved; and, the
time it would take to complete the entire process for each submission. Although extremely time consuming and
painstaking in many respects due to the sheer workload (all of the work had to be undertaken in personal time, and
outside of normal, full time work, and even holiday commitments), the resulting peer-reviewed publication has
been a worthwhile effort.

The remainder of this preliminary section describes the organisation of the conference primarily to acknowledge
all those who played a part in the entire journey, and gives insight into some of the mechanics involved in preparing
these proceedings.

We hope that researchers of all capacities will find this volume helpful, informative and thought-provoking.

Editors, April 2020
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Conference Organisation and Acknowledgements

This section serves to acknowledge all those who were involved in, and who supported, the organisation of IKUWA6.
Given the scale of the event and the number of people involved in so many ways and at so many levels, it is impossible
to name everyone who contributed to the resounding success of the conference and its associated academic and
social programming. Nevertheless, a number of individuals, organisations, businesses and agencies deserve special
mention. Those whose contributions were most essential are acknowledged and thanked in the following pages.

Background and objectives

The idea to bid for IKUWA6 was conceived by Jennifer Rodrigues who felt it would be timely to bring a major
international conference that covers the broad content of maritime archaeology and history to Australasia, and
to provide a very real opportunity for countries in the region and the wider southern hemisphere to participate.
Attending conferences in Europe or the US has long been a significant challenge for many of our South-east Asian
neighbours and colleagues in particular, yet important research and initiatives that were being undertaken in this
region meant that their programmes had much to offer on the international stage. This was, thus, identified as a
favourable occassion to forge and reinforce connections with our colleagues in the Pacific as well as East and South-
east Asia, and to bring together northern and southern hemisphere researchers in this field. In particular, it was
a chance to highlight the connections of our shared heritage stories across the globe. Holding a major conference
such as IKFUWA was a chance to overcome years of challenges faced by Australian colleagues who were trying to
bring other major international conferences held in the US to Australia, but met much resistance due to the distance
and cost for northern hemisphere colleagues to travel to Australia.

Having obtained the support of the Perth Convention Bureau, Tourism WA and the Western Australian Museum, the
decision was made to bid for IKUWAS6 at the meeting of IKUWA4 at Zadar, Croatia, in 2011. The bid team comprised
Jennifer Rodrigues, Wendy van Duivenvoorde, Michael Gregg, Andrew Viduka and Arianna Traviglia who played
essential roles in the preparation and delivery of the bid, as well as in promoting the unique benefits of holding
IKUWAS6 in Australia, which was integral to the eventual outcome of the bid in terms of garnering support from the
voting delegates. Australia unanimously won the bid, and we thank everyone who supported it. The IKUWA Steering
Committee agreed for Australia to host the conference in 2016, only two years after IKUWA5 — held at Cartagena,
Spain, in late 2014 — in order to coincide with Western Australia’s 400th anniversary of the first recorded European
landing in October 1616. It seemed timely to have these events corresponding in the same year culminating in major
State and institutional celebrations. These led to 2016 being a significant year for Western Australia’s contributions
to the field of maritime cultural heritage and history, all of which were hugely successful due in no small part to the
strength and support of the Western Australian Museum.

Acknowledgements

All major international events require a significant and sustained effort to deliver a successful outcome in many
disparate ways, and IKUWA6 was no different. The organisation of this international conference — the first time
it has been held outside of Europe — required the genuine and long lasting commitment and support of so many
individuals, teams, agencies, committees, institutions and supporters to finally deliver a hugely successful outcome
for the delegates, the committees, sponsors, patrons and all who were connected to it. Holding the conference
outside Europe for the first time presented some significant challenges such as the fact that the rest of the Steering
Committee members were based in Europe so that the usual site inspections, meetings and normal protocols had to
do be done differently. For this reason also, a considerable number of associated programmes were offered as part
of the IKUWAS6 conference, and aggressive marketing carried out very early promoting Western Australia and the
rest of the country as a summer destination in conjunction with attending IKUWAS6. As well, IKUWA is an inclusive
conference that encompasses all aspects of the field of maritime archaeology, heritage management, museum
representations and community engagements, amongst many others. The structure and scale of its conferences,
therefore, require careful management in terms of representation and thematic organisation especially where
parallel sessions occur. The complete support received from members of the Steering Committee, and their trust
in the IKUWA®6 organisers, gave the organising team much confidence in delivering a high quality and memorable
event.
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IKUWA steering committee

The IKUWA Steering Committee consists of founding members and those who were involved in chairing previous
conferences, since the time of its inception in Germany in the late 1990s. The committee is wholeheartedly thanked
for their invaluable advice the whole way through the organisation of IKUWAG. Special mention is made of Hanz
Martin (Germany), Mark Beattie-Edwards (England), Beat Eberschweiler (Switzerland), David Blackman (England)
and Hrvoje Potrebica (Croatia) for their outstanding support in the lead up to, during, and after IKUWA6, drawn
from their own past experiences and humble leadership.

Hanz Guenter Martin Chair Deutsche Gesellschaft zur Férderung der Unterwasserarchiologie e.V.,
Germany

David Blackman Vice-Chair University of Oxford, England

Peter Winterstein IKUWA1 Deutsche Gesellschaft zur Férderung der Unterwasserarchiologie e.V,
Germany

Beat Eberschweiler IKUWA2 Swiss Society of Underwater Archaeology, Switzerland

Mark Beattie-Edwards ~ IKUWA3 Nautical Archaeology Society, England

Luka Beki¢ IKUWA4 International Centre for Underwater Archaeology, Croatia

Hrvoje Potrebica IKUWA4 University of Zagreb, Croatia

Ivan Negueruela IKUWAS5 National Museum of Underwater Archaeology (ARQVA), Spain

Jennifer Rodrigues IKUWAG6 Western Australian Museum, Australia

Arianna Traviglia IKUWA6 Italian Institute of Technology / Universita Ca ‘Foscari Venezia, Italy

IKUWAG6 honorary committee

An Honorary Committee was formed well ahead of the conference to strengthen the event’s profile. The composition
of the Committee signified the highest governmental and institutional support for the principles that IKUWA6
represented in promoting the preservation and sharing of our collective global maritime heritage, community
engagements and educational opportunities. In alphabetical order, the committee comprised:

Alec Coles Chief Executive Officer, Western Australian Museum / IKUWA®6 host,
Perth

His Excellency Paulo da Cunha Alves Ambassador of Portugal to Australia, Canberra

The Honourable John Day, MLA Minister for Health, Culture and the Arts, Western
Australia, Perth

Elisa de Cabo de la Vega Secretarfa de Estado de Cultura, Ministerio de
Educacién, Cultura y Deporte / IKUWAS5 host, Madrid

Ulrike Guérin Secretariat of the 2001 Convention on the

Protection of the Underwater Cultural Heritage, Cultural Heritage
Protection Treaties Section, UNESCO Paris

Martin Hadlow Deputy Chair, Australian National Commission for
UNESCO, Queensland

Chris Johnston Assistant Secretary, Department of the Environment and Energy,
Canberra

His Excellency Christophe Lecourtier Ambassador to Australia for France, Canberra

Her Excellency Mrs Erica Schouten Ambassador to Australia for the Kingdom of the
Netherlands, Canberra

Arturo Rey da Silva Secretariat of the 2001 Convention on the Protection of the

Underwater Cultural Heritage,
Cultural Heritage Protection Treaties Section, UNESCO Paris

Each member was kept updated in the lead up to, and following, the conference in relation to the planning, status,
programmes as well as final statistics and outcomes. Being directly connected with the conference via a high profile
online presence, it was important to ensure that all members of the committee were in agreement with decisions
made and programmes organised, including feedback from delegates after the event. The IKUWA6 organisers
remain deeply grateful to the Honorary Committee for its support during the entire journey.
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IKUWAG6 conference chairs

The three Conference Chairs led the organisation and decision-making of every logistical aspect of the conference
—planning, managing, budgeting, accounting, making, choices, solving issues, editing, and completing a large
volume of endless tasks.

Jennifer Rodrigues Western Australian Museum, Fremantle
Arianna Traviglia University of Venice, Venice
Andrew Viduka Department of Environment and Energy, Canberra

Organising committee and volunteers

The IKUWA6 organising committee of volunteers was carefully selected for their expertise, abilities, skills,
professionalism and reliability to undertake and efficiently deliver on expectations to a very high level. The
Conference Chairs are deeply indebted to each one for delivering on a wide range of expectations that are too
many to list here but included seemingly minor details that made an important difference in delivering the sorts of
outcomes that impacted on delegates’ experiences. A select few went beyond the call of duty especially as it became
evident that others were hampered by heavy remote work commitments and time in the field but were still able to
contribute much effort and energy to help bring everything together. These are highlighted under their relevant
sections below. This Committee comprised:

Nicolas Bigourdan Western Australian Museum, Fremantle
Charlotte Minh Ha Pham Murdoch University, Perth

Michael Gregg Western Australian Museum, Fremantle
Vicki Richards Western Australian Museum, Fremantle
Danielle Wilkinson Cosmos Archaeology Pty Ltd, Sydney
Kotaro Yamafune Texas A&M University, Texas

Jim Stedman Archaeos Pty Ltd, Perth

Kevin Edwards Tempus Archaeology, Fremantle

Della Scott-Ireton University of West Florida, Florida
Rebecca Ryan University of Sydney, Sydney
Cassandra Wilson Western Australian Museum, Fremantle
Abhirada Pook Komoot Independent Researcher, Bangkok

Jun Kimura Tokai University, Japan

Graeme Henderson Wreck Check Inc., Perth

Thanks are also due to: Jocelyn Skeggs (formerly with Perth Convention Bureau) for her invaluable support and
advice for the team to travel to Croatia to present a very strong bid; as well as Heather McFarlane, Patrick Baker,
Donna Wallis-Smith and Carol Harwood (Western Australian Museum, Perth) for their significant support and
contributions along the way.

A small cohort of local and international student volunteers joined the organisers at the last stage to assist with day-
to-day integral duties to ensure everything would progress smoothly, indeed progress at all. These volunteers play
a critical role in major occassions such as this, and each one is warmly acknowledged for his or her commitment,
professionalism and collegiate spirit they brought with them. Servicing of the registration desks at the beginning
and throughout the conference meant that the sudden influx of registrants on the very first morning was managed
smoothly. The background work in organising the administration was pivotal in seeing this progress smoothly from
the start. The accepting, testing and delivering of all electronic files for speaker presentations ahead of respective
sessions resulted in an extremely efficient and smooth running of these sessions. They also provided general
technical support, which ensured that on-the-spot technical challenges were resolved quickly and efficiently
to reduce or eliminate any potential impact on the extremely tight session timeframes and, consequently, the
overarching schedule. Thanks also to the large number of volunteers who helped with the tedious but important
organisation of the delegate conference bags, nametags and other logistics.

Major partner and sponsor

As the sole major partner and the biggest sponsor, the Western Australian Museum, deserves a very special
acknowledgement. In particular, its Chief Executive Officer Alec Coles deserves particular mention for his



extraordinary support at so many levels — for agreeing to host the conference at its Maritime Museum venue in
Fremantle at what was the height of its commercial opportunities for event bookings, for seeking a second venue
as a third presentation space (without being asked!) when it became evident that the numbers were growing with
more delegates wanting to be included in the programme, for underwriting the event, and for the organisational
resources that went into delivering the conference in its entirety, which by the end was enormous. Securing the
third presentation space and negotiating its free use on behalf of the organisers enabled more presenters to be
included in the programme and was deeply appreciated. The Organising Committee remains indebted to Alec Coles
and the Western Australian Museum for providing immense support for IKUWAS6.

Additional sponsors, supporters and exhibitors

Another major sponsor, the Honor Frost Foundation, funded a considerable number of delegates to attend IKUWA6
and present their research. The Perth Convention Bureau and Tourism WA provided critical and substantial funding
for the bidding of IKUWA6 in 2011 in Zadar, Croatia, and then subsequently for the marketing and promoting of
the conference within Australia and overseas. Silentworld Foundation sponsored the opening night’s Welcome
Reception, which allowed for a very successful and fun evening.

James McKibbin (Fremantle Zoetrope) produced and supported the series of lighthearted and deliberately amusing
promotional videos titled ‘Are you in?’ as part of the marketing campaign for the conference. It provided an element
of fun for those involved and delighted many viewers. The organisers thank all those who participated in these
videos because each person had to be filmed, or had to organise their own filming, which was done all around the
world. Nicolas Bigourdan is specially acknowledged for his enormous efforts in managing this series of recordings
and pulling together so many challenging elements. The Embassy of the Kingdom of the Netherlands in Canberra
sponsored a social networking event on the second night of the conference. This was an added celebration to
Western Australia’s state commemorations of the 400th anniversary of the first recorded European (Dutch) contact
with the west coast, a major State government programme that the Western Australian Museum played a key role
in delivering through a combination of award-winning programmes in 2016, and which connected nicely with
IKUWAG®.

SRA Technology provided important financial support and delegate gifts, and was as an event exhibitor. Fremantle
Port Authority allowed for the use of historic C Shed as a third parallel session space, and which included the poster
display. Professional Diving Services in Melbourne, especially Malcolm Venturoni, are thanked for their financial
support and gift for the delegates’ conference packs. The Australasian Institute of Maritime Archaeology permitted
the conference website to be hosted via its web domain. The content was subsequently scaled down and migrated
to the website of the Nautical Archaeology Society (NAS) in the UK after IKUWA6 was over, and for the processing of
the proceedings; the NAS generously hosts all legacy web content of all previous IKUWA conferences.

Patronage

Patrons of the conference are acknowledged for the support that their respective and collective brands and high
profiles afforded IKUWAS6. These comprised agencies, academic and government departments, as well as associations
of international standing that provided the highest form of ethical and moral support for the principles of IKUWAS.
Members included:

United Nations Educational, Scientific and Cultural Organisation (UNESCO), Paris
Advisory Council on Underwater Archaeology (ACUA), International

Australia’s International Council on Monuments and Sites (ICOMOS), Australia
Nautical Archaeology Society (NAS), England

Alliance Francaise de Perth, Perth

Embassy of France, Canberra

Universita Ca ‘Foscari Venezia, Venice

Before the conference

Because IKUWAG6 was the first time an IKUWA conferernce was to be held outside Europe, promoting the event and
attracting delegates from the northern hemisphere posed a challenge, whilst the opportunity — a primary objective
for bringing the conference to Australia — was also identified in being able to attract delegates, researchers and
practitioners from the Pacific island states, South-east Asia and the surrounds. Consequently, promotions started
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in the years prior in order to attract as many delegates and supporters as possible and raise the profile of the
conference to far reaching destinations. The aggressive marketing was viewed as necessary to allow individuals
and agencies to factor this event into their projected schedules and budgets for attending the conference, allowing
as much lead up time as possible for interested participants to attempt to make the most of their visit in their
planning. IKUWA6 was also promoted at other international conferences in Europe, and the IKUWA6 organisers
thank these organisations.

Andrew Viduka very successfully managed the sponsorship responsibilities and vital stakeholder relationships
for the conference including other crucial responsibilities from Canberra — these were integral for the success of
progressing various elements. Arianna Traviglia provided much needed technical and administrative input, designs,
budgeting, and important communications, first from Sydney then from Venice. Jennifer Rodrigues built and
maintained the website for the conference and associated tours; and, managed the marketing strategy, logistics and
administration necessary including the team on the ground. Jennifer had designed the conference logo in 2011 as
part of the bid in Zadar. The concept took its inspiration from at least one age-old Australian aboriginal art practice,
with colours and patterns representing earth and sea. The logo design features the central wave pattern of past
IKUWA logos whilst incorporating indigenous Australian motifs and colours that embody both the prehistoric and
maritime identities of Australia. Support from the Museum particularly with on-line registration for the conference
and associated programming meant this process was smoothly carried out. This was the first time registration was
created for an event of this nature and scale by the Museum, and a special thanks is extended to Heather McFarlane
and the IT team for their crucial support.

IKUWAG6 was the first time that a call for sessions was publicised rather than the organising committee constructing
these first then inviting abstracts. Once finalised, a call for papers was announced. In vetting the sessions and
associated papers, it became clear that there was a massive oversubscription of abstracts for both paper and
poster presentations then could be accommodated. As a result, the conference chairs felt it necessary to manage
the accepted papers and posters closely to ensure the venue could physically and practically accommodate the
submissions accepted within a reasonably planned schedule. Like all IKUWA conferences, all abstracts were peer
and blind reviewed; any disagreements were handed over to a third appropriate reviewer in the subject matter
before final decisions were made. Here again, the organisers sincerely thank all reviewers and authors, and the
IKUWA Steering Committee.

As the organisation progressed in 2016, it became evident that the marketing strategy had been overly successful.
Registrations were became over-subscribed, with more local, national and international presenters wanting to be
included but who had to be placed on the waitlist, or offered the opportunity to present a poster due to limitations
for speaker spots available. The third space (C Shed) outside of the Western Australian Maritime Museum but within
close walking distance was secured, which allowed for the number of presenters to be immediately expanded,
though still not all could be included. Nevertheless, it further fulfilled IKUWA’s desire to include as many delegates
and presenters as possible at all conferences. IKUWA also has a tradition of viewing and treating all delegates and
presentations as equal, a reason why no keynote addresses were included in the programme. Ideally, a conference
with a single session would allow the richest of engagements for all delegates. Understandably, however, large
conferences face time constraints and high costs meaning that this is often impossible, particularly conferences
that cover all areas of the field such as IKUWA does. Consequently, registrations were closed more than a month
before the conference due to the oversubscription, as considerations had to be made regarding space, safety issues
and the sheer management of delegate numbers.

The conference and associated programmes

The conference was organised with several objectives in mind — to allow the maximum number of high quality
papers and posters to be included; to attempt the least number of parallel sessions as possible for maximum
engagement for all participants; to allow as many opportunities as possible for participants to reconnect and
develop new networks for potential collaborations during the conference; to keep all associated fees and costs as
low as possible for maximum participation; and, to ensure everything ran as smoothly as possible so that delegates
could enjoy and take away the best experience possible.

IKUWA6 welcomed nearly 300 delegates representing 41 nations or islands; more than half travelled from overseas
to hear, read about or discuss some 170 presentations in the programme. More than 30 posters and more than
130 oral presentations were delivered over the four days across three parallel sessions, which included dedicated
sessions for viewing of posters and ability to engage directly with poster presenters. A UNESCO roundtable session
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was held as the first session on day one. Our thanks to Ulrike Guerin from UNESCO Paris for leading the organisation
of this, and coordinating the programme. All session organisers, session chairs and presenters are acknowledged for
their efforts, and all delegates are thanked for participating in the conference, as everyone played a part in making
IKUWASG the success that it was.

A dedicated ‘book room’ was organised in the Maritime Museum for delegates and sponsors who wanted to promote
their publications and projects, including banners, flyers and other materials. The room turned out to be a welcome
quiet ‘getaway’ for delegates who needed to do some focused work or preparations whilst enjoying views of
Fremantle’s working harbour and the Indian Ocean.

Pre-conference workshop

The weekend before the start of the formal presentation sessions saw a two-day intensive workshop on 3D Multi-
Image Photogrammetry. This two-part, two-day course was sold out several weeks before the conference yet
organisers still kept receiving requests so both classes were beyond capacity but manageable. Taught by Kevin
Edwards and Kotaro Yamafune, and assisted by Patrick Baker, the first day was an introduction to basic concepts
and applications; and, the second involved more intermediate and advanced concepts and applications. All
instructors are duly acknowledged for their initiatives and efforts in preparing for the workshop and for organising
all equipment and materials.

Opening Night Welcome Reception

As acknowledged above, Silentworld Foundation sponsored the Welcome Reception on the opening night. It was
a hugely successful occassion that allowed many old friends and colleagues to reconnect as well as establish new
networks ahead of an intense but fun week. The Foundation was particularly understanding and generous in
agreeing to increase its sponsorship late in the process when registration for this opening went beyond expected
numbers and hit capacity so that catering and associated costs consequently increased. The organisers remain
extremely grateful to Paul Hundley and the Foundation for their generous support, which enabled the event to be
a huge success.

To pay respect to the fact that we were on Aboriginal land and country, Len Collard (University of Western Australia)
is warmly thanked for conducting, as part of the opening ceremony, a very moving ‘Welcome to Country’, an
extremely important Australian Indigenous ceremony that can only be performed by a recognised elder. Visitors
are welcomed to their Country (local homeland), enjoying the safe passage granted, and recognising the ancestral
spirits past, present and emerging. In Australia, this sacred observance highlights the cultural significance of the
land and surrounds to a particular clan or language group.

John Bannister & the Charisma Brothers provided the entertainment on the Opening Night, a meaningful connection
with the Museum in that the lead, John Bannister Jr., is the son of the late John Bannister, a former CEO of the
Western Australian Museum. All speakers on the night are gratefully acknowledged: Len Collard, Alec Coles (Master
of Ceremonies), Jennifer Rodrigues, Hanz Martin and last but not least, then Minister for Culture and the Arts, John
Day, for officially opening the event.

Informal Networking Evening

As acknowledged above, the Embassy of the Kingdom of the Netherlands in Canberra sponsored this event. The
organisers are grateful to the Embassy and its staff for their generosity and for organising the event. It was a
nice ending to what was an extremely intense year of commemorations surrounding the 400th anniversary State
celebrations.

Conference Dinner

A social dinner was held on the last night of the conference. Leading this planning was Vicki Richards who deserves
special acknowledgement. The dinner was held at the Fremantle Sailing Club, situated with spectacular views of the
Indian Ocean and its unique sunsets. Considering the various dietary requirements, a desire to keep costs as low as
possible and other logistical factors involved, the dinner and entertainment was a massive success and all who were
involved are duly acknowledged. The same IKUWAG6 student volunteers and Charlotte Pham are also acknowledged
again for the critical part they played in ensuring everything ran smoothly.
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Conference Tours

The conference offered four tours to delegates — before, during and after the formal presentation sessions. A
very special acknowledgement must go to Nicolas Bigourdan for his noteworthy achievement in singlehandedly
organising all of these, coordinating participants who registered, fielding all queries, and liaising with tour operators
including hiring and driving of buses to assist participants with pick-ups and drop offs.

= Abrolhos Islands Shipwrecks Special Tour (Full Day)
This was a very rare and unique day trip that involved participants flying from Perth to Geraldton, then flying
in a small aircraft over the stunning Abrolhos Islands to view the Batavia (1629) and Zeewijk (1727) Dutch VOC
shipwrecks. It included time for snorkelling, morning tea and lunch on one of the islands. It was an opportunity
to view the beautiful Houtman Abrolhos, 60km west of Geraldton on the mid-west coast. The Abrolhos consists
of 122 islands and associated coral reefs. The marine environment is a meeting place for tropical and temperate
sea life, and is one of the world’s most important seabird breeding areas.

*  Fremantle Prison Torchlight Tour (Evening)
This fascinating, peculiar and somewhat eerie evening tour involved going through the old Fremantle Prison
— Western Australia’s only World Heritage Listed building,

*  Swan Valley Wine Tour (Half Day)
This fun tour included wine, cheese and beer tastings, and historical background information about the Swan
Valley — one of the oldest wine regions in Western Australia, and Australia.

»  Rottnest Island Dive and Snorkel Trip to Shipwreck Sites (Full Day)
This popular day trip involved a boat ride from Fremantle to selected shipwreck sites around Rottnest Island
(19 km west of the mainland) with a barbeque lunch on board.

The phenomenal effort in organising all of these tours was no mean feat and the team remains deeply grateful to
Nicolas.

Post IKUWAG6 and proceedings

Feedback received from a vast number of delegates personally to the organisers, through emails and primarily via
social media, strongly indicated that the entire conference event was a resounding success. Delegates felt it was
very professionally organised, presentations were of high quality, and that they had a meaningful and enjoyable
experience. This was heartening for the organising committee, volunteers and for the Museum who, individually
and collectively, invested an enormous volume of resources and sacrifices to deliver the best experience possible.

A heartfelt ‘thank you’ is extended to all of the volunteers, named and not named here, for their time and efforts,
which played a part in the experiences of the conference delegates, many of whom came from very far flung
locations and were first time visitors to Australia. The Conference Chairs are also grateful to those who helped with
the clean up and post conference tasks after IKUWA6 was over.

Processing of the conference proceedings began the following year, in 2017. The editors thank everyone who was
involved in this process including authors, reviewers and sponsors of this publication (listed below). To manage the
entire process, a free online journal management system, Open Journal System (0JS), was selected. The system was
acceptable overall albeit with a few technical issues. Much confusion occurred at the submission stage in terms of
text and image files being uploaded to incorrect categories, uploading of incorrect or duplicated image files and
missing figures, and image files that did not meet requirements. Non-compliance with author guidelines was an
overall significant challenge that proved extremely time consuming to rectify and this occurred at all stages with
some of the submissions. Many of these issues caused significant confusion, which needed to be rectified before
subsequent stages could proceed. The system was new to many so the lack of familiarity was often a factor. Another
time-consuming element involved reviewers who agreed to review papers, held onto these for months, but were
then unable to review them due to being ill or busy; and, unfortunately, a number of papers went through this cycle
multiple times. Despite the many challenges, all authors are acknowledged for seeing through the processing of their
papers until the end and are thanked for their patience. All reviewers are acknowledged for their time and effort in
enabling this to be a peer-reviewed volume — their time, valuable input and decisions and recommendations on the
papers they reviewed are very much appreciated. Particular acknowledgement to Hanz Martin, Chair of the IKUWA
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Steering Committee, for his consistent and valued support and for taking on more than the allocated reviews when
this was urgently needed. Some papers could not be accepted into this volume due to reviewers’ feedback and
recommendations; we hope these authors were able to publish their work via other avenues in order to disseminate
information about their projects and findings.

A number of agencies provided financial support that enabled publication of this volume. Special thanks again are

extended to the Western Australian Museum and Commonwealth Department of Environment and Energy, and we
specifically acknowledge once again Andrew Viduka for his invaluable efforts in this regard.
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Final thoughts

IKUWA6 would no doubt have benefited from availability of more session rooms and an expanded programme,
which could have allowed for a higher number of presenters; however, this would have increased overall costs.
Importantly, it was simply impossible despite exhaustive investigation by the team to seek further additional spaces
to be available at that time within reasonable distance. The conference was over subscribed so that registrations
had to be closed when numbers were becoming too high. The strict, blind review process that was implemented
to select submissions based on quality and accuracy ensured that the standard of presentations, and therefore
the academic and scientific substance of the conference, was very high. This was especially evident based on the
feedback received from a vast number of delegates during and after the event. For all the efforts involved, and for
all those who participated in the conference in all capacities, those who travelled long distances to Fremantle,
and all who were involved in one way or another from the very early days until the end, the organisers are deeply
grateful to each and every person. IKUWA6 brought together a vast number of delegates, these included pioneers
in the field, students and researchers just starting their training or careers, mid-career professionals, and many
other individuals and practitioners who had a genuine interest to be at IKUWA6. The programmes, presentations,
supporters, sponsors, organisers, hosts, businesses and delegates collectively and individually contributed to the
event’s resounding success.

The organising of IKUWA®6, whilst largely rewarding and valuable in many respects, was undoubtedly a considerable
challenge with many unforeseen and unfavourable situations that arose. Fortunately, the strength of the organising
team and volunteers, the ongoing support of the Steering Committee and the Western Australian Museum, and the
consistent encouragements from colleagues around the world ensured that the IKUWA6 team was able to achieve
its aims. With the bid accepted in late 2011, the conference happening at the end of 2016, and the publication
reaching its final stage in late 2019, the entire process has occupied a large portion of the Conference Chairs’ and
Editors’ personal lives. It is with a large degree of relief that this project finally comes to an end. Notwithstanding
the impact that organising a major international conference of this scale can have on individuals holding key roles,
we nevertheless encourage others to genuinely consider taking on this challenge of organising future IKUWA
conferences in as many different parts of the world as possible, with the aim of building upon past successes and
experiences. Although exhausting, it is ultimately a rewarding experience, especially as IKUWA6 was able to attract
many colleagues from nearby and neighbouring regions, which was a primary goal for bringing the conference to
Australia.

We look forward to reconnecting with friends and colleagues at the next IKFUWA meeting, IKUWA7, in Helsinki,
Finland.
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A Brief Update on Australia’s Consideration and Status
for Ratification of the UNESCO 2001 Convention on the Protection
of the Underwater Cultural Heritage

Andrew Viduka

Department of Environment and Energy, Canberra, Australia
andrew.viduka@awe.gov.au

Abstract

Australia has been actively considering ratification of the UNESCO 2001 Convention on the Protection of the Underwater Cultural
Heritage since 2009. This short paper outlines the status of Australia’s consideration as of December 2014 and highlights the
announcement made at the opening of the IKUWA6 Conference, by the Australian Government Minister for the Environment
and Energy, that Australia will introduce new underwater cultural heritage legislation that would align with the Convention.
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Background up to 2007

Australia has played a leadership role in the development
and negotiation of the UNESCO 2001 Convention on the
Protection of the Underwater Cultural Heritage. In 1996
Graeme Henderson, then Director of the Western Australian
Maritime Museum, formed a special interest group within the
Australian branch of the International Council on Monuments
and Sites (ICOMOS) called The International Committee
on the Underwater Cultural Heritage (ICUCH) (Henderson
2014: 9-11). ICUCH was formed to promote international
cooperation in the protection and management of underwater
cultural heritage, and to advise ICOMOS on issues related
to underwater cultural heritage around the world. One of
the most significant outcomes of the group to date was the
drafting of the 1996 ICOMOS-adopted International Charter
on the Protection and Management of Underwater Cultural
Heritage (ICOMOS 1998), which was confirmed in 2001 as the
Annex to the UNESCO 2001 Convention on the Protection of
the Underwater Cultural Heritage (the Convention). Other
Australians—namely Lyndel Prott and Patrick O’Keefe—
are better known for their significant roles in drafting the
Convention itself (O’Keefe 2014: 7-8; Prott 2014: 5-6).It is,
however, important to note that the efforts of these
Australians are not in isolation and that many people
throughout Australia, including Australian Government
officers, by their actions, publications and research,
have encouraged improvements to Commonwealth
legislationin Australiaand consideration forratification.
It is impossible to list everyone who has contributed to
changing Australia’s policy position with regards to
the Convention but David Nutley and Mark Staniforth
have been consistent vocal advocates for ratification
and should be recognised for their individual efforts
(Henderson and Viduka 2014: 1-36; McKenzie 2010:
63-68; Nutley 2005: 40-43; Viduka 2012: 1-9; Viduka
2014: 15-18). Equally important has been the advocacy

IKUWAS6: 1-3

of the Australasian Institute for Maritime Archaeology
(AIMA) and its members (Green 2004: 33-42; Jeffery
2002: 75-82). AIMA is Australia’s pre-eminent not-for-
profit organisation dedicated to the preservation of
underwater cultural heritage and represents a varied
base of individuals from professionals through to
interested members of the public. AIMA’s ethics align
with the Convention and AIMA Executive has been a
vocal and ongoing advocate for the principles outlined
in the Convention as well as Australia’s ratification.

While Australia was present on 2 November 2001
and voted for the Convention, the fourth Convention
protecting cultural heritage, Australia has not yet
ratified. This is seven years after the Convention came
into force on 2 January 2009, following ratification by
20 States. Indeed, in the Asia-Pacific region only two
States have ratified, Iran and Cambodia.! This region
is one of the least represented and Australia’s lack of
participation, ratification and leadership is noted by
other regional States.

Why ratify?

Why should Australia ratify? A critical formal step
in the ratification process is for a National Interest
Analysis to be tabled in Parliament demonstrating the
benefits and costs of ratification. It is, thus, important
to understand the domestic and international reasons
for ratification. Some of the objectives for Australia
to amend its legislation and enable ratification of the
Convention would be to:

! On 19 April 2018, the Federated States of Micronesia ratified the
Convention, becoming the third State in the Asia-Pacific Region to
do so.
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e Provide a similar level of protection and
recognition for underwater cultural heritage as
that afforded to land-based heritage;

e Enable the Australian Government Department
responsible for administering the relevant
legislation to lead in protecting Australia’s
underwater cultural heritage located outside of
Australian waters;

o Simplify and create certainty in marine planning
by incorporating all aspects of underwater
cultural heritage protection within an updated
Act;

e Extend protection to aircraft wrecks and to their
associated human remains;

e Enable differentiation of human remains from
other underwater relics;

e Enable the Australian Government to use the
cooperative protection mechanisms within the
Convention to better protect our underwater
heritage, outside of Australian jurisdictional
waters, from the threat of interference and
illegal salvage;

e Incorporate international underpinning to
domestic heritage legislation;

e Enable Australia to control the actions of foreign
individuals and foreign flagged vessels, directed
at underwater cultural heritage in waters
beyond the Contiguous Zone out to the end of
the Exclusive Economic Zone; and

e Take an international role in the protection
of underwater cultural heritage and ‘lead
by example’ on this significant heritage
preservation issue.

From a policy perspective, once Australia ratifies the
Convention, it will enable the Australian Government
to more actively engage with ratified and non-ratified
countries to protect our overseas underwater cultural
heritage.

Activities since 2007

Since 2007, Australia has been ‘actively’ considering
the question of ratification. After several earlier efforts
at reviewing the Historic Shipwrecks Act 1976, in
2009 the Australian Government commenced a public
review of the Act and consideration of ratification of
the Convention (Viduka 2012: 3). The review itself was
concluded without a report being finalised (McKenzie
2010: 63-68; Viduka 2012: 3; Viduka 2014: 17). However,
results from the review indicated that amending
the Historic Shipwrecks Act 1976 and ratifying the
Convention were supported by the community, States
and the Northern Territory (Viduka 2014: 16-17).
Ratification was not universally supported in 2009
within the Australian Government; a question was
raised about the potential impacts on sovereignty over
sunken warships and aircraft.

The most significant outcome stemming from the
review was the endorsement by the Commonwealth,
States and the Northern Territory of the 2010 Australian
Underwater Cultural Heritage Intergovernmental
Agreement (IGA). The IGA codifies the practices and
processes for administering Australia’s underwater
cultural heritage that have been in use for over 20
years and requires all relevant States and the Northern
Territory governments to undertake all necessary
activities to enable the Commonwealth to ratify, should
the Australian Government decide to do so (Viduka
2014; 18). Ratification of the Convention will require:
minor policy amendments to the Historic Shipwrecks
Act 1976; a positive report by the Joint Standing
Committee on Treaties of a National Interest Analysis;
drafting of enabling legislation; and the agreement of
the Federal Executive Council.

Following extensive consultation, on 14 January 2014
the then Minister for the Environment agreed to
pursue amending the Historic Shipwrecks Act 1976
to enable ratification of the Convention. This support
was substantially withdrawn in late 2014 due to other
Government priorities having precedence. In December
2015, both the amendment of the Historic Shipwrecks
Act 1976 and consideration for ratification were
included in the Australian Heritage Strategy (2015: 31)
as outcomes to be delivered by December 2018.

Announced at the opening of the IKUWA6 Conference,
the Minister for the Environment and Energy, the
Hon Josh Frydenberg MP, committed to repealing the
Historic Shipwrecks Act 1976 and the associated Historic
Shipwrecks Regulations 1978, and to introducing new
legislation that would align with the Convention. The
Department of the Environment and Energy is now
engaged in seeking drafting resources to prepare the
Underwater Cultural Heritage Bill and associated
regulations, and will work to meet the Australian
Heritage Strategy timeline within available resources
and Government priorities.?

This approach is in line with the Australian
Government’s policies to modernise legislation and to
have legislation in place that aligns with, and supports,
a Convention prior to signing the Convention.
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Abstract

The ‘Belitung’ or ‘Tang Shipwreck’ collection, currently housed and cared for at the Asian Civilisations Museum in Singapore,
has long been at the centre of contention concerning ‘best practice’ of underwater cultural heritage (UCH) management in
South-east Asia, from a global perspective. Much research has been conducted on the collection with beneficial and valuable
information still emerging, despite concerns raised over the method of excavation. Today, issues surrounding this dilemma
remain contentious and unresolved. This overview explores this one case study, summarising: i) how the Asian Civilisations
Museum has approached curating and managing the collection; ii) distinct views that have been at play; and, iii) responses to the
question about how high-risk shipwrecks in South-east Asia should realistically be managed in the immediate and longer terms.
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Introduction

This paper forms part of a series of brief, topical
presentations on the management of maritime cultural
heritage, including legacy issues and consequent
future options, using the case of the Tang shipwreck
Collection. The ‘Belitung shipwreck’ or ‘Tang Shipwreck’
collection—as it is interchangeably referred to—is the
focus of this paper due to ongoing contentious issues,
and continuing challenges faced in South-east Asia. The
region is expected by those on the outside to effectively
manage their historic shipwrecks in accordance with
acceptedinternational standards, regardless of available
resources and expertise. The 2001 UNESCO Convention
on the Protection of the Underwater Cultural Heritage,
which stipulates in situ preservation as the first option,
and that UCH should not be commercially exploited
or irretrievably dispersed, are used as the accepted
standard to be measured against.

This paper presents an overview of the realities and
factual details of the contemporary political context
surrounding the finding and excavation of the
Belitung shipwreck, and the continuing controversy
surrounding the associated collection because of
who was involved in the excavation. It further raises
questions about what we do with such a collection that
embodies controversy yet still holds valuable, rare and
important historical information not found elsewhere
about Asia’s past—findings that continue to build upon
existing knowledge and contribute comparative data
to ongoing international scholarship. What lessons can
we learn from this experience? Is there a way forward
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that benefits communities, international scholarship,
and the cultural heritage managers?

The questions and arguments that are still being
raised reflect the complex issues embodied within
the Tang cargo case in terms of the impact on the site
from the point of discovery; management of the site
following discovery and excavation; management of
the collection; and conditions that have long faced
South-east Asia. Other examples are briefly touched
on as points of reference but are otherwise outside the
scope of this paper.

It is worth noting that ‘maritime archaeologists’ do not
consider professionals who operate in a commercial
context such as in the Belitung excavation, to be
maritime archaeologists; and, they do not consider
the nature of the work to be ‘archaeology’ regardless
of the methods and processes involved and even if
the collection was kept together afterwards. Many
historians with expertise in this area and long
involvement with the discipline in South-east Asia do
not share this view because of the valuable historical
information that has resulted from the excavated
evidence and subsequent research publications. For
these reasons, this paper is written on the assumption
that it will be read mainly by persons involved in this
debate and familiar with this case study.

Background

In 1998, an Indonesian fisherman diving for trepang (sea
cucumbers) in shallow waters discovered the Belitung
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shipwreck located within the Gaspar Strait, which lies
between the Indonesian islands of Bangka and Belitung.
Less than 3km from Belitung Island in the Java Sea, he
stumbled upon a mound of ceramics—mostly bowls
and ewers—in an otherwise flat and featureless seabed
(Flecker 2011: 101; Guy 2011: 30). The ship had been
carrying ceramics, coins, bronze mirrors as well as
other metal objects such as gold and silver boxes, bowls,
platters and cups, and one glass bottle (Murphy 2017:
19). The diver and his companions sold the position of
the wreck site to Seabed Explorations GBR, a German
company that held a survey and excavation licence
issued by the Indonesian government. The subsequent
recovery process or excavation, which occurred in 1998
and 1999, was, therefore, a legally-conducted process.

However, criticisms of the excavation citing ethical
concerns still arise from maritime archaeologists based
outside South-east Asia. These relate to who led the
excavation and how the site was managed. There has
also been aggressive pressure put on institutions to not
showcase the collection to the public as this ‘endorses’
the ‘unethical’ treatment of UCH sites by non-
archaeologists and potentially confuses the public—
with two distinct arguments arising in a constantly
heated debate that has seen virtually no progress on
this polarising issue.

Valuable information from the shipwreck

Although the existence of Arab or Persian vessels on the
sea route between the ports of West Asia and China had
long been suspected, the Belitung shipwreck provides
the first physical evidence of direct maritime trade
between these regions during the Tang period (Murphy
2017). Based on the study of the ship’s construction,
materials and hull form including conjecture derived
from the available evidence, the Belitung vessel
appears to have been of Arab origin, suggesting that the
Arabs and Persians traded directly with China as early
as the 9th century. The Belitung vessel also carried
the largest and most intact collection of Tang dynasty
ceramics found in a single location. Given Belitung
Island’s location off Southern Sumatra and proximity to
Palembang, the capital of the maritime power, Srivijaya
(7th-14th centuries), it is reasonable to assume that the
ship was destined to dock at this port. This suggests
the key role that Srivijaya played in the maritime trade
routes that stretched from the Middle East to China.

Active trading had, therefore, been underway long
before the Portuguese arrived in Asia in their search
for goods and spices. As further research by scholars
advanced, there were indications that the ship ‘was
manned by an international crew ... who lived and
slept on deck’ while heavy loads of cargo were tightly
packed below deck (Flecker 2017: 28-32). Importantly,
the discovery, excavation and subsequent research

significantly widened the boundaries of knowledge
surrounding Chinese Tang dynasty maritime history,
including the nature and dimensions of early Asian
trade (Leow 2009).

This is believed to be the earliest evidence of maritime
trade between the Tang dynasty (618-907) and the
Abbasid caliphate (750-1258). It reveals details not only
about the ship and the men who sailed it but also the
cargo, its production and markets (Murphy 2017). Its
evidence has revealed valuable information that has
filled historical gaps and confirmed previous hypotheses
that commercial links between China, South-east
Asia and the Middle East occurred at an earlier date
than previously thought. In addition, the information
acquired allowed for the study and reconstruction of
a replica Arab dhow—the Jewel of Muscat—and for the
replica to sail from Oman to Singapore, where it is now
displayed at the Maritime Experiential Museum on
Sentosa Island.

The Cirebon wreck found off Java provides another
example. In 2004-2006 a private company salvaged this
wreck which revealed information about the Maritime
Silk Route and other common trading routes between
South-east Asia and other ports. No underwater
archaeologist dived on this very deep site; however, the
head of the diving team recorded the ship’s structure
and condition in impressive detail. In actual fact, the
vast volume of historical information on maritime trade
in South-east Asia has come from wrecks excavated by
non-archaeologists and their resulting publications.
Much less has derived from works by professional
maritime archaeologists.

Fate of the Tang Shipwreck Collection

It is important to note a few facts about the Belitung
shipwreck case. The material was legally excavated and
recovered by Tilman Walterfang/Seabed Explorations,
permitted by a license issued by the Indonesian
Government. After time spent in storage and much
negotiating, on 24 February 2005, the entire collection
was acquired for US$32 million by the Singapore
Tourism Board (STB) on behalf of the Singapore
government through Sentosa Leisure Management
Pte Ltd. Singapore, therefore, became the sole owners
of the Tang Shipwreck Cargo (Press release Sentosa
Development Corporation 8 April 2005). This sparked
controversy with some suggesting that, following this
purchase, the Belitung cargo should be renamed the
‘Tang Shipwreck Collection’ to disassociate the wreck
from its find location, thereby allowing Singapore to
more easily lay claim to the wreck (Pearson 2016a: 10).

To raise the profile of valuable information embodied
within the Tang Shipwreck Collection, it has been
publicly exhibited extensively in Singapore and
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internationally. Much of the impetus for the travelling
exhibitions from 2014 onwards has come from the
borrowing institutions, many of which have national,
municipal or provincial museum status in their
respective countries. They are fully cognizant of the
conditions under which the material was recovered but
recognise the significance and value of this collection,
and the importance of exhibiting it to the general
public.

Soon after the collection was acquired, highlights were
displayed at the Asian Civilisations Museum (ACM) in
Singapore, in an exhibition named Tang Treasures from
the Sea. This took place from 15 June to 31 July 2005
with over 100 objects shown including gold, silver and
a selection of Chinese ceramics. The show drew visitors
totalling over 150,000 (Krahl et al. 2011: xi).

In 2011, an exhibition titled Shipwrecked: Tang Treasures
and Monsoon Winds had been developed. It was jointly
organised between the Singapore Tourism Board and
the Freer Gallery of Art and Arthur M. Sackler Gallery,
Smithsonian Institution (FSG). Consisting of some
450 artefacts from the collection, it was to first be
exhibited in Singapore at the ArtScience Museum from
19 February to 31 July 2011 then scheduled to travel
to the FSG in the spring of 2012. The first leg of the
exhibition at the ArtScience museum went as planned.
However, at the same time, objections were beginning
to surface across the Pacific, particularly amongst US-
based archaeologists who argued that the FSG should
refuse to exhibit the collection on ethical grounds. The
issue began to grow more divisive in the US and, as
the critics became more vocal, the FSG decided to re-
evaluate its position and eventually the Smithsonian
Institution cancelled the show. As a result, the show at
the ArtScience Museum was extended until 2 October.

By 2011-2012, serious consideration was being given
to the Tang Shipwreck Collection being transferred
over to the ACM from the Singapore Tourism Board
so that it could not only be given a permanent home,
but also become part of the national collection. This
would also mean that the collection would now be
managed by the full gamut of museum professionals—
curators, collection managers and conservators. This
would help to mitigate one of the strongest objections
internationally—that the collection was owned by a
tourism agency rather than a national museum.

In March 2013 the Tang Shipwreck Collection was
transferred over to the ACM. Construction of a new,
purpose-built gallery was completed in September
2015. The gallery, named after the Khoo Teck Puat
Family in recognition of their donation, opened on 14
November 2015 and displays over 800 objects from the
wreck. A new catalogue, The Tang Shipwreck: Art and
Exchange in the 9th century was published in April 2017

to accompany the new gallery. The rest of the collection
is stored at the Heritage Conservation Centre—the
storage and conservation facility for Singapore’s
national collection—and is accessible to scholars and
students for research. The whole of the excavated
Belitung collection has been kept together because of
fortuitous circumstances. It could easily have been sold
piecemeal to private collectors, as was the case with
the Binh Thuan wreck (referred to below). The ACM’s
public display specifically highlights and explains the
difference between an archaeological excavation and a
commercial approach recovery such as in this case. It,
thereby, in no way claims that the site was adequately
excavated in a scientific way from the perspective
of archaeologists, and, just as crucially, seizes the
opportunity to inform its visitors about this difference.

In the interim, the collection travelled to the newly
opened Aga Khan Museum (AKM) in Toronto and was
exhibited from 13 December 2014 to 26 April 2015.
During the planning stages of the exhibition, it had been
agreed between the ACM and AKM that the controversy
should be tackled head-on. A one-day symposium was
consequently organised for 28 February 2015. Key
figures involved in maritime archaeology were invited
to participate in a roundtable discussion on the issues
surrounding this case. The show garnered positive
reviews in the local and national Canadian press and
there were no protests or objections received from the
archaeological community in North America.

With the success of the Aga Khan Museum show, a
number of international museums began to approach
the ACM about borrowing items from the Tang
Shipwreck Collection. The first was the Institut du
Monde Arabe, Paris, and the Museum of European and
Mediterranean Civilisations in Marseille who wished to
borrow some items as part of a larger exhibition they
were mounting called Aventuriers des mers. The ACM
agreed. The show ran from 17 November 2016 to 5
March 2017 at the Institut du Monde Arabe; and from 17
May to 25 September 2017 at the Museum of European
and Mediterranean Civilisations.

On 7 March 2017, a jointly curated show between the
ACM and the Asia Society opened in New York. Titled
Secrets of the Sea: A Tang Shipwreck and Early Trade in
Asia, the exhibition ran until 4 June 2017. Initial press
previews were rather neutral with a New York Times
article of 21 February 2017, outlining that the exhibition
was happening despite the previous controversy. In a
similar approach to the AKM show, two symposia were
organised around the exhibition to deal with both the
academic and historic significance of the collection as
well as issues surrounding maritime archaeology and
UCH management in South-east Asia. The exhibition
also had a dedicated room dealing with the controversy,
with folders made available containing related reading
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material and press cuttings. Asia Society and the ACM
viewed this as an opportunity to draw attention to
the complex questions surrounding archaeological
finds, artefact preservation and commercial salvage
or excavations. On 6 March 2017, the Wall Street Journal
published a very positive review of the exhibition and
the historical significance of the shipwreck.

The success of the Asia Society show was due to certain
factors:

e By introducing a strong educational aspect
within a progressive approach, and discussing
issues surrounding the recovery, and maritime
archaeology in general, it essentially fulfilled a
‘teaching moment’ role;

o The collection was now in the care of a museum
as opposed to a tourism board. The Asia Society
could refer critics to the fact that the ACM now
housed the collection, had it on permanent
display and made it available to scholars and
researchers—a situation that was not possible in
2011; and,

e From a media perspective, there was no real
story surrounding the controversy anymore.
There was no new angle to take per se, with
newspapers generally not printing old news.

From 11 December 2018 to 17 March 2019, part of
the Tang Shipwreck Collection went on display at
the National Research Institute of Maritime Cultural
Heritage, Korea. This institute houses the Sinan
shipwreck, a 14th-century vessel that sank off the coast
of Korea. Fisherman discovered it in 1975 and it was
excavated between 1976 and 1984 by Korean maritime
archaeologists. It too reveals fascinating information
about cultural exchanges that took place—this time
between China, Korea and Japan in the 14th century.
The exhibiting of the Tang shipwreck at a Korean
national institution, dedicated to maritime archaeology,
emphasises just how much viewpoints have shifted
since 2011. The National Research Institute of Maritime
Cultural Heritage clearly understood the significance
of the Tang Shipwreck Collection with regards to Asian
maritime history; and it was a unique opportunity for
visitors to view two shipwrecks side-by-side.

The permanent gallery at the ACM and the international
exhibitions that have taken place to date illustrate just
how much can be done with a collection like that of
the Belitung shipwreck. Overall, it has not only made
significant contributions to our understanding of Asian
maritime history, it has also heightened awareness
of maritime archaeology, issues relating to salvage,
and the laws governing such resources in South-east
Asia. Given all of this, is it really a feasible position to
maintain—that this shipwreck should never have been

recovered in the first place, even if this meant losing it,
together with all that it has revealed to date?

Realities of operating within local conditions

The Belitung wreck shares similarities with the Binh
Thuan wreck found off Vietnam’s south coast, but
there are also differences between the two cases (e.g.
the Belitung artefacts were kept intact; Binh Thuan
artefacts were auctioned off). The Binh Thuan case, like
the Belitung discovery, reinforces the necessity for a
swift response to protect and record a shipwreck the
moment it is discovered. The Binh Thuan was a Chinese
vessel dating to the early 1600s, found off southern
Vietnam’s coast in 2001 by fishermen whose nets
became entangled with the remains. Local fishermen
begin indiscriminately removing artefacts from the
site and quietly selling them to local and international
antique dealers (Pearson 2016: 14). The result: loss
of valuable archaeological and historical evidence
because, naturally, collectors will take what looks
‘nice’ and ‘valuable’ and leave behind broken pieces
that are of little or no monetary value. HMAS Perth is
another in an endless list of examples of sites exposed
to destruction, looting and exploitation (Pearson 2017;
Yap 2016) in this region where no system of policing or
protection can realistically be imposed at such remote
yet accessible locations.

Flecker (2002: 23) observed that the South-east Asian
context is very different to the environment in which
many other places operate—here, 'the priority must
be to document those sites and the artefacts recovered
before too much information is lost ... if commercial
transactions are banned outright, the finders will
be driven underground, and there will be no hope of
archaeological intervention.” It has been commercial
companies hurriedly brought in by local governments
to record and excavate these sites before looters
remove all of the evidence and destroy the site who are
then criticised for their level and quality of recording
by those who have not proposed a feasible alternative
by which to save the evidence. Can these countries
really afford a maritime archaeological operation such
as those of the Batavia (1629) or Mary Rose (1545), for
example? The governments of these countries cannot
yet afford to fund such a large-scale excavation or
gather the expertise necessary, and in time, to excavate
and analyse sites of such scale and importance (G.
Wade, pers. comm, 2014).

No one on either side of the argument denies that a full
and sufficiently resourced archaeological approach to
excavating the Tang shipwreck site would have been
the ideal option, allowing the most comprehensive
recording to yield the most information. However, the
fact that extensive looting had already started—and
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occurred between excavation seasons and afterwards—
highlighted the urgent response needed. And, without
any offering from maritime archaeological circles to
assist or fund an archaeological excavation and manage
an in situ preservation programme, the evidence and
information that was saved would undoubtedly have
been lost and the site potentially obliterated.

In South-east Asia, how feasible is state-sponsored
archaeological excavation? And, at what cost should
in situ preservation be implemented when looting
is certain to occur at the expense of irreplaceable,
valuable cultural heritage? Who gets to decide on a
black-and-white approach that is certain to result in a
negative outcome? Like the Binh Thuan case, Pearson
(2016: 11) logically observes that if the Belitung wreck
was discovered today, a commercial excavation permit
would not have been issued; but, just as significant,
the wreck would also not have been preserved in situ.
The collection currently displayed at the ACM would
likely have been looted and sold on the black market
to the detriment of international scholarship. Is this
the preferred solution? Flecker (2017: 38) returned
to the site in 2013 and found that the entire hull had
been ripped apart by looters. As Nord (2017) observes,
taking the black-and-white, purist approach can mean
one ends up with the destruction of the site and loss of
valuable information rather than what one is hoping to
achieve,

The way forward?

In the current context, there are two distinct schools
of thoughts:

Purist approach?

The maritime archaeological community generally
has a black-and-white, purist view regarding
archaeological sites being excavated by non-
archaeologists. Interestingly, this does not factor in the
pioneers of the field who were not formally trained in
archaeology—since there was no formal training then—
or inexperienced archaeologists who themselves have
excavated sites using questionable approaches and
some of whom do not publish their results.

For the purists, such excavations should be conducted
by archaeologists, or not at all. The problem with this
approach in a context like the Belitung and other similar
sites is that it does nothing to preserve and protect
these sites, once they are discovered by fishermen, in
regions where livelihood is far more important than
history. Furthermore, the idea that fishermen should,
therefore, be educated is deeply flawed.

o Would we rather see a site desecrated and
destroyed than excavated by non-archaeologists?

e If not, how then should local authorities deal
with high-risk shipwreck sites completely at the
mercy of looters?

Ratifying the 2001 Convention does not, overnight or
in the long-term, suddenly afford a site the protection
it needs. Are looters really going to comply with the
Convention or an in situ preservation programme
because ‘experts’ implemented it? Now that the
Belitung wreck collection exists in a museum but some
prefer that it never be displayed for the public, what
then, should be done with the collection? Should it be
discarded or sold off?

A compromise?

Commercial maritime companies and maritime
historians working in the South-east Asian region
and who are very familiar with local conditions and
limitations, have suggested options of a combined
approach as a workable compromise:

i.  Allow archaeologists to be part of their rescue
efforts to meticulously record the site. This joint
approach, however, will attract no archaeologist
who intends to build a career in his or her field
because once ‘tainted’, it will be difficult, if at
all possible, to rebuild one’s reputation to be
accepted to work in the maritime archaeological
field.

il. Bringinacommercial team who canimmediately
work on saving what is left of the site in order
to save the archaeological evidence that
would otherwise be completely lost to looters.
Obviously, this approach already exists as in the
Belitung and Cirebon cases.

Key questions to address here are the involvement of
professional archaeologists in salvor excavations, and
what happens to the excavated artefacts.

Discussion

At least some commercial operators have admitted to
the potential deficiencies of their method. However, the
information that they have so far provided means that
their contribution to human history and knowledge
is still far greater than the consequences of leaving a
shipwreck site to looting and destruction. Therefore,
by urging the South-east Asian nations which did
not, and most still do not, have the conditions, skills,
funds and expertise, to ratify the UNESCO Convention
and be required under Article 2.7 to deny licences to
commercial salvors or operators, leaves the maritime
patrimony completely open to exploitation and
destruction by looters—a far more damaging option.
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Importantly, most commercial operators, historians
and archaeologists are aware and agree that there
is an inherent problem with chance discoveries of
shipwrecks in South-east Asia, and the potential for
sites to be immediately destroyed. The disagreement
is in the conflict between the ‘most practical’ and
‘ideal’ approaches to address this problem. Whilst
most maritime archaeologists urge unconditional
ratification, there has been a deep failure to examine
carefully the complex issues in South-east Asia, to
genuinely explore how best to address the issue, but
above all, to listen to what the complexities are and
seek a resolution.

Those who work in the region, including commercial
operators and maritime historians, are keen to seek
a realistic and practical resolution that is feasible
for all parties. However, professional maritime
archaeologists based outside the region have been
unwilling to engage in this dialogue, continuing
instead to insist on ratification, as if this ‘box-ticking’
approach would automatically protect all shipwrecks
and resolve the region’s challenges. Very little effort,
if any, has been made to analyse the historical facts,
contemporary challenges and harsh realities that led to
the Belitung shipwreck being managed the way it was.
Consideration of whether these countries are actually
able to comply with the Convention’s principles seems
to be of secondary value. The issues such countries
face in terms of funding and expertise are not to be
underestimated. It is no surprise then that today, the
political undercurrents still cause much angst for all
with a vested interest in what has come to be a symbolic
case to prove or disprove a point. ‘As the historian
Wade (13 October 2013, pers. comm.) observed, ’ This
seeking of universal ratification is meant to apply to a
world that is not uniform in its capacities, situations,
attitudes, beliefs, funds or skills. Whilst it is true that
commercial salvors have destroyed artefacts and sites,
this is even more true of the damage done to these sites
by looters.” Sadly, most professional archaeologists
seem unprepared to question the appropriateness of
the western world’s orthodoxy to the South-east Asian
situation. The significant lack of representation from
South-east Asian countries in the signing of the 2001
UNESCO Convention is a clear indication of the complex
problems these countries are still facing. Ironically,
the US and Australia—where most of the most zealous
critics reside—have not ratified the Convention either.

The more difficult and complex the issue, the greater
should be the urgency in addressing it. Yet, the political
undercurrents and dispute continue. It will be up
to this region to resolve the challenges it faces, and
some are already finding creative and innovative ways
of addressing this problem such as with greater local
community engagement.

Conclusion

The issues from all sides are no doubt complex,
contentious and deeply polarising but one of the
fundamental goals being overlooked is the initiative,
courage and leadership to address these challenges.
There must be a reason that this region is one of
the least represented of the signatories to the 2001
Convention. There is no denying that had the Belitung
site not been excavated by the non-archaeologists, we
would have learned nothing of the new information
derived from the cargo.

So, what does the maritime archaeological community
propose as a way to address this issue in South-east
Asia, including the legacy issues forever encapsulated
within the Tang Shipwreck Collection? While this
region is faced with a situation where, from the point of
discovery, local fishermen and others have unregulated
access to underwater shipwrecks and where the culture
of collecting shows no sign of abating, how can such
sites be realistically managed in order to save as much
as possible of their historical data and archaeological
evidence?

Pearson (2019) has been extensively exploring this
and highlights that these issues are not as simplistic
as some maritime archaeologist might believe—
proposing that public-private partnerships, cultural
diplomacy, commercial involvement, and increasing
professionalisation of maritime archaeology in the
region need to be explored. No one denies that the
situation in South-east Asia is far from ideal—the
disagreement lies in how to resolve this complex
situation.
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Abstract

This paper reports the results of an on-site educational programme with a low-cost remotely operated vehicle (ROV) that was
carried out at the Yarabuoki underwater site off Ishigaki Island, Okinawa, during 2013-2016. The educational programme was
developed for local high school students to enhance their understanding of the underwater site, where there are several iron
grapnel anchors and Okinawan ceramic jars at a depth of 12-32m. The major component of the programme included students’
involvement in operating the ROV to explore and access the site while archaeologists were working underwater. The ROV,
especially designed for untrained operators, can be guided by a video game controller, which allows the operators easy access
to an underwater site. Through the programme, we aimed to stimulate the students’ interest in the local underwater site and to
pursue appropriate management of the site in cooperation with the Ishigaki community. We surveyed the students with a set of
questionnaires at the beginning and end of the programme to examine its effectiveness. The results indicate that our educational
programme was successful in terms of increasing students’ awareness of the existence and nature of local underwater cultural

heritage.
Keywords

ROV, community archaeology, Okinawa, school education

Introduction

Underwater robots, such as remotely operated vehicles
(ROVs) and autonomous underwater vehicles (AUVs),
are devices useful for underwater surveys, considering
their efficiency in deep water and high-risk areas.
ROVs and AUVs vary in size and type, depending on
the working environments and operating depths. We
designed and constructed a purpose-built small ROV
at low cost, for an on-site archaeological education
programme for high school students. Using the portable
ROV, the education programme has been held at the
Yarabuoki underwater site off Ishigaki Island (Figure 1)
once every year since 2013. The Yarabuoki underwater
site, consisting of a concentration of Okinawan jars
(tsuboya-yaki) and iron grapnel anchors, was an old
anchorage sometime during the RyukyuKingdom period
(1429-1879) (Ono et al. 2014); and the site is important
for understanding the history of shipping and local
involvement with maritime trades. The project team
evaluated how an ROV can contribute to promoting
archaeology in the community by offering local school
students on-site education about underwater cultural
resources (UCH, Underwater Cultural Heritage). Thus,
a major component of the educational programme
included students’ involvement in operating the
ROV to gain experience in exploring a site while
archaeologists were working underwater. By providing
this opportunity, we intended to increase the students’
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interest in the local underwater archaeological site.
Students answered questionnaires at the beginning and
end of the programme to allow us to assess whether our
attempts to increase their knowledge were successful.

The article first addresses using the ROV for
archaeological survey work and its potential to be
utilised for educational purposes. One of the authors
developed the ROV with a focus on both on assisting the
underwater survey and being manoeuvrable by school
students. Following a brief introduction to the Yarabuoki
underwater site and its archaeological contexts, an
overview of the education programme is presented.
Finally, based on the results of the questionnaire, we
address some perspectives on the utilisation of an ROV
for public outreach and community-based archaeology.

ROV development for archaeology

ROVs are classified into categories depending on their
size: Micro, Mini, and General classes, Light Workclass,
and Heavy Workclass (Remotely Operated Vehicle
Committee of the Marine Technology Society 2017).
For deep-water survey activity, Light Workclass, Heavy
Workclass, or large AUV are employed because of their
high propulsion power, manipulator(s), or wide survey
area. In the Black Sea, the Workclass ROV Surveyor
Interceptor has been utilised as a survey tool in deep
water (Black Sea Maritime Archaeological Project
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Figure 1. Location map of Yarabuoki Underwater site in Ishigaki Island, Okinawa Japan.
(This map is based on the Digital Map 25000 (Map Image) published by Geospatial Information Authority of Japan.)

2016). It weighs 4700kg in air, can dive to a maximum
depth of 2000m, and has propulsion output of 220HP.
The ROV Hercules has been used as a scientific tool on
NOAA-funded missions. Hercules dived into the Titanic
at a depth of approximately 3800m for archaeological
survey work in 2004 (Weirich et al. 2004). The ROV
weighs 2450kg, and its depth rating is 4000m. These
two ROVs used for deep-water archaeological surveys
are classified as Workclass ROVs. Other Workclass ROV's
support deep-water archaeological missions elsewhere
in the world (Dobson et al. 2011; Singh et al. 2004).

AUVs are also utilised as archaeological tools in a
few projects worldwide. The first commercial AUV,
C-Surveyor 1, was used as a deep-water archaeological
survey tool in the Gulf of Mexico in 2001 (Warren et al.
2007). Its weight is 1400kg, with a depth rating of 3000m.
The sonar-based investigation was conducted for broad
area and site-specific surveys and site analysis. The
SeaBED AUV (Bingham et al. 2010) was operated for
an ancient shipwreck survey near the island of Chios,
Greece. This AUV made use of high-resolution seafloor
imaging of the artefacts at the Chios shipwreck site. It is
200kg in weight, and its depth rating is 2000m.

Micro- and Mini-class ROV’ or portable AUV are mainly
used for surveys in shallow water. These underwater
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robots are inexpensive and easy to carry, and they
can be operated without any special equipment for
deployment and recovery. For example, a Video Ray
ROV was deployed for use in archaeology study (Clark
etal. 2008). The Seabotix ROV (VLBV 300), which weighs
18.1kg, digitally recorded video of the wreck of an
unknown vessel in Greater Farallones National Marine
Sanctuary, off the coast of California (Delgado et al.
2016).

Moreover, in addition to their use in surveys and
studies, ROVs controlled by professional operators
have featured in public outreach about underwater
archaeological explorations. Video footage of a scientific
archaeological survey sent from the ROV is distributed
in the form of on-line resources and documentaries for
educational and public outreach (NOAA 2013). In recent
years many educational and outreach programmes
using robots have been developed in the field of ocean
engineering, OpenROV (2017) has released small
and inexpensive do-it-yourself (DIY) ROVs that are
potentially useful for various educational purposes. It
could be possible to make use of Micro- and Mini-class
ROVs for better understanding underwater sites and
for UCH education. In our educational programme,
a portable ROV was used for high school students on
Ishigaki Island to learn about the archaeological site.
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Figure 2. ROV and its operating system (Yuji Yamamoto).

The ROV and its software were developed so that users
could operate it by means of a video game controller.
Therefore, the local high school students could easily
gain access to the underwater site and explore it by
themselves.

Robotic systems for archaeology

One of the authors has developed several ROVs for ship
hull inspection, dam inspection, soil sampling, and
assessments (e.g. Sakagami et al. 2013). A Mini-class,
low-cost and easy-to-carry ROV was also developed
to investigate underwater archaeological sites.
Since underwater site researchers need to dive more
than 20m deep to investigate the major part of the
Yarabuoki, bottom time is limited in the case of SCUBA
diving searches. On the other hand, underwater robots
such as ROVs and AUVs have the advantages of long
survey times, saving overall project time, and safety.
The ROV has a high definition camera to record video
for archaeological survey. Figure 2 shows the ROV and
its operating computer with a video game controller.
We developed our own waterproof hardware, electrical
circuits, and control software for the ROV, underscoring
that it is easy to customise or improve it to serve the
archaeologist’s specific needs and to make the ROV
suitable for an untrained operator to use. It weighs
about 15kg and is 0.7m long, 0.55m wide, and 0.3m high.
Its cylindrical waterproof housing contains equipment
including the video camera, a small computer, depth
sensor, magnetic digital compass, motor drivers, and
batteries. The ROV has two horizontal and two vertical
110-watt thrusters to achieve surge, heave and yaw
motions underwater. It dives to a depth of around
40-50m with a 60m fibre optic cable. Live video is sent
via the cable, and video images as well as a magnetic
compass are displayed on a computer screen.

For archaeological survey, we also used a surface robot
for an underwater visual positioning system with a
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monocular digital camera to estimate the absolute
position of underwater archaeological artefacts at the
Yarabuoki site. The surface robot, developed by Fumiaki
Takemura (Takemura et al. 2015), floats on the surface
of the sea and estimates the position of underwater
objects using the monocular camera, an attitude
sensor, and a GPS. Its image processing software
detects the position of an underwater target. According
to Takemura et al. (2015), measurement errors in a
swimming pool were approximately 10% of the distance
between an underwater object and the surface robot. In
general, acoustic sonar systems are widely utilised for
positioning in waters. However, the seawater in Okinawa
is transparent enough to use the optical positioning
system. The image camera can capture underwater
objects at a depth of more than 20-30m. This visual
positioning system is more cost-effective than sonar
systems. From several experimental results at Ishigaki
Island, the positioning accuracy of the optical system is
being verified to estimate the position of the anchors.

Yarabuoki underwater site in Okinawa

Okinawa prefecture in Japan has a number of
archaeological sites that are in a relatively good state
of preservation, including the Yarabuoki site off the
western coast of Ishigaki Island. Discovered by a local
diver in 2009, the Yarabuoki underwater site contains
a cluster of Early Modern Okinawan ceramic jars and
seven iron grapnel anchors, at a depth of around 12-
32m. Ishigaki Island is in the subtropical zone, the site
is near a popular diving area, and these artefacts are
in good condition at a shallow depth. Therefore, the
Yarabuoki site has great potential to become a focal
point in terms of cultural resources and for heritage
tourism on the island. For these reasons, we selected
the site for educational and cultural programmes.

Following the discovery, the first archaeological
investigation was conducted in 2009 (Katagiri et al.
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2010). It was confirmed that the Yarabuoki underwater
site contains iron grapnel anchors and Early Modern
Okinawan ceramic jars. Notably, it was the first case in
which grapnel anchors had been found in the Okinawan
region, although they are widely known around
mainland Japan. In 2011 a broadband multibeam sonar
survey was conducted at the site to produce an accurate
bathymetric map at a lateral grid resolution of 1m
(Ono et al. 2014). The distribution of the well-preserved
anchors indicates that they were abandoned at the
historic anchorage, and these anchors could originate
from Ryukyuan traders, or Satsuma (from main island
Japan) or Chinese traders. The twelve ceramic jars
concentrated next to some of the iron anchors are all the
same type and were produced in Naha city on the main
island of Okinawa from the sixth to ninth centuries.
Most of the jars are intact, but the formation processes
of the jar concentration have not been clarified, and it
has not been ascertained whether these jars were part
of the wreck cargo.

An important issue is how this site, closely connected
to local maritime history, can be protected, bearing in
mind that the site is in shallow water and located near
popular diving and snorkelling spots. Development
of a policy ensuring public access to the site is a key
to promoting it as a cultural and tourism resource.
Expanding people’s knowledge about the historical
value of the site is a primary consideration, and
community involvement is part of that. The on-site
educational programme for local high school students
on Ishigaki Island was designed and implemented as an
attempt to enhance their understanding of submerged
historical resources. Through the programme, we
aimed to stimulate their interest in their UCH and
pursue locally appropriate UCH management.

Educational programmes on Ishigaki Island

A UCH-related educational programme was designed
and conducted for local high school students to explore
the site with the ROV while underwater archaeological
survey was undertaken. Since a familiar video game
controller can easily operate the ROV, local students
can explore the underwater archaeological site with
simple instructions without any need for special skills
or training.

The on-site educational programme involving local high
school students was carried out during four seasons
from 2013 through 2016. The students visited the site
with archaeologists and gained experience in viewing
and exploring the site by operating the ROV, as outlined
in Table 1. First, safety instruction was conducted
for the students. Then the archaeologists explained
the archaeology of the Ishigaki Island site, and one
of the authors gave instructions for ROV operation.
Meanwhile, the ship departed for the site from the port
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of Ishigaki. At the site the students practised operating
the ROV near the surface as the archaeologists were
preparing to dive. While the archaeologists were
conducting their underwater survey, the students
viewed and explored the site using the ROV. To verify
the effectiveness of our programme, we had students
complete questionnaires at the beginning and the end
of the programme. The rest of this section describes
this in more detail.

First UCH education session

The first educational programme was held on 9
November 2013 with the involvement of six students
from Yaeyama High School (YHS) and Yaeyama
Commercial and Technical High School (YCTHS). All
the students practised operating the ROV and then
drove it to check the archaeological site. During this
session the archaeologists were taking measurements
and investigating the distribution of the archaeological
artefacts. There was an opportunity for the students
to learn how archaeologists investigate a site. The
students gained experience in contributing to the
archaeological survey team by recording video of the
site using the ROV.

We did not conduct a questionnaire survey in the first
educational programme. Instead, we held a public
meeting in Ishigaki city in the following year and
arranged a presentation opportunity for the students
to share their experience of underwater archaeology
with Ishigaki’s residents. In their presentations they
mentioned their thoughts and responses: ‘I was so
excited when I saw the jar’; ‘I didn’t know that we had
archaeological anchors and jars in Ishigaki Island’; and
‘I think my experience will be useful for my life. If I have
another chance, I want to join the educational program
again.

Figure 3 shows the high school students during the
archaeological exploration; and, Figure 4 presents
images of the ceramic jars and anchors as recorded by
the high school students. These figures span education
sessions over 2014-2016.

Second UCH education session

The second programme was conducted on 14 and
15 June 2014, Eight students from YHS, YCTHS, and
Yaeyama Agricultural High School (YAHS) joined the
programme. On the first day, the water conditions near
the site were so rough that we could not proceed with
the archaeological survey and educational session.
We, therefore, had to change the location, and we
instead took measurements underwater in an area of
calm conditions where there were no archaeological
artefacts. The students, nevertheless, operated the ROV
to learn how the archaeologists took measurements
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Figure 3. Local high school students participating in the educational programme.

2015/11/07

Figure 4. Captured images from ROV operations by the students.
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Table 1. Outline of UCH educational program.

Students Arrival at Ishigaki Port
Safety Instruction
Leaving Ishigaki Port for UCH Site
Explanation of UCH
Beginning Questionnaire
Explanation of ROV Operation
Arrival at UCH Site
ROV Operation Practice
Lunch
ROV Operation for Exploration and Access to UCH
Leaving UCH Site for Ishigaki Port

Ending Questionnaire

Return to Ishigaki Port

of underwater artefacts. On 15 June, we took three
students from YAHS to the UCH site. We conducted the
educational programme as shown in Table 1. On both
the days, students answered the UCH questionnaire.

Third UCH education session

On 7 November 2015 the third programme was carried
outaccording to the outline of the educational activities.
A live video stream from the Yarabuoki site was also
tested, because we had planned to provide a live stream
from the site into Osaka city for a public archaeology
awareness effort in 2016. In 2015 we invited the three
students from YHS. The educational programme was
accomplished without problems, and we implemented
the UCH before-and-after questionnaire survey. During
the students’ archaeological exploration, we tested
a live stream from the site by using the operating
computer and commercial WiFi. However, the network
was sometimes unstable and periodically disconnected.
The reason was that the computer’s performance was
not sufficient to operate the ROV and provide the
live stream simultaneously. We therefore changed to
a higher performance computer for the next public
archaeology event.

Fourth UCH education session

The fourth educational programme was executed on
30 October 2016. We invited six high school students
from YHS and YAHS. School teachers and heritage
officers from the Board of Education provided support
for the programme this year. We provided a live stream
from the archaeological site in Ishigaki to Osaka city
in cooperation with Osaka Electro-Communication
University. The faculty member of the University
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facilitated the public live stream at an event room in
the building Grand Front Osaka. While the students
explored and viewed the Ishigaki Island site using the
ROV, the operating computer’s screen was shared with
people in Osaka city via commercial WiFi. Afterward
students completed the survey questionnaire.

Questionnaire results

The questionnaire results from 2014 through 2016
are shown in Table 2. The participants consisted of
nineteen local high school students in Ishigaki Island.
Before the educational programme we asked the
students about their interests and why they wanted
to participate in the project. Only two students were
interested in history. For the reasons why they joined,
their most common answer was ‘no special reason’ or
the equivalent. Half of the students were not interested
in UCH or the ROV. They were advised by high school
teachers or a member of the local Board of Education
to join the programme. Though the students did not
have positive attitudes, it seemed that the teachers and
Board of Education member gave positive evaluation
to our programme. Indeed, a member of the board
of education and a teacher spontaneously joined the
programme with the students.

After the programme, we asked how they liked the
UCH site. More than half of the students were satisfied
with the programme, and they became interested in
UCH. Some of the students answered ‘medium’ or ‘not
interesting’ in Table 2. Reasons would be because some
students could not see the archaeological site due
to rough sea on 14 June 2014, and other students got
seasick (all the participants had to spend more than
six hours on the small ship during the educational
sessions). We also asked them how they would utilise
the UCH. They gave new ideas such as for tourism,
education, and SCUBA diving.

Moreover, in the comment field several high school
students gave their thoughts as follows: ‘I didn’t know
the word UCH. Now I want to learn more about UCH; ‘1
want to major in underwater archaeology in college’; ‘I
want to learn more about history’; and ‘I didn’t know
there are also many fascinating things in the sea besides
the creatures.” Thus, we received significant positive
feedback from the students. The questionnaire results
confirmed that this programme improved the students’
knowledge about UCH.

Public outreach for UCH protection

Public understanding and involvement are essential for
protecting UCH. Our educational programme would lead
the residents including young people in Ishigaki Island
to protect and take advantage of this UCH as cultural
and tourist resources. As part of public outreach about
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Table 2. Questionnaire results for the joined students.

BEFORE EDUCATIONAL PROGRAM

Question:
Why did you want to participate?

Answer:

No special reason

UCH sounded interesting
ROV sounded interesting
Others

= O O

Question:
What are you into these days?

Answer:

Regional history
Politics, battle sites
Drum

Freshwater prawn
Building websites
Computer
Electronics

Acoustic engineering
Microcontroller technology
Nothing

No answer

[ Y el e A )

AFTER EDUCATIONAL PROGRAM

Question:
How did you like UCH part in the program?

Answer:

Very interesting
Interesting

Medium

Not much interesting
Not interesting

No answer

N = O 0N

Question:
Did you have any new interests?

Answer:

Yes 12

No 7

Details of Yes:

Heritage sites, Underwater heritage. Underwater
mysteries, Diving, Underwater heritage, underwater
archaeology, History of Ryukyu era, Underwater robot,
Robot.

Question:
How do you think the UCH should be utilized?

Answer:
Tourism
Education
Scuba diving
I don’t know
No answer

N = = N O

Free comments:

I want to major in underwater archeology in college.
I want to know more about UCH.

I want to see more UCH.

Why are there 7 anchors?

[ want to learn more about history.

1 didn’t know the word of UCH before, but I now want to learn more about UCH.

I didn’t know there are also many fascinating things in the sea besides the creatures.

UCH, we exhibited educational programme posters,
academic research posters, the ROV, and video footage
from the ROV at Ishigaki City Yaeyama Museum in
2013, and at Okinawa Prefectural Museum in 2014-
2015. During the 2017 season, we utilised digital photo
imagery techniques for a 3D reconstruction of the site.
In the present programme, the students can only view
the archaeological site at the computer screen topside
in images sent from the ROV. The synergy effect of
3D photogrammetry techniques and the ROV as an
effective educational tool is under examination in our

programme. The 3D image device may or may not
stimulate the interest of students in understanding the
archaeological objects better.

Conclusion

We have developed and conducted an on-site
educational programme with a low-cost and portable
ROV for UCH in Ishigaki Island, Okinawa, Japan. The on-
site programme was aimed at cultivating young people’s
interest in local cultural heritage. The students went to

®
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the Yarabuoki underwater site with archaeologists on
a research ship and operated the ROV themselves to
explore and learn about the archaeological site. The
results of questionnaires completed at the beginning
and end of the educational programme showed that
the school students became interested in archaeology,
underwater archaeology, and cultural heritage; and,
more than half of the students were satisfied with the
programme. Because of our activities, the Yarabuoki
underwater site is “also” receiving recognition from
the residents “and stakeholders” of Ishigaki Island.

In 2016 we also provided a live video stream of the
Yarabuoki site from Ishigaki Island to the people in
Osaka city. This enabled many more people to be
made aware of the UCH site. The on-site educational
programme with the ROV, and the accompanying live
stream event in Osaka, will be held again in 2017.

In addition, we reported in this article on other
education and public outreach activities on Ishigaki
Island. They include environmental education with the
DIY robotic kits, archaeological education for university
students, as well as the town meetings and museum
exhibits in Okinawa.
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Abstract

The Ryukyu kingdom which ruled over the islands of the Ryukyu Archipelago, thrived during the medieval period from the
transit trade that owed much to the kingdom'’s tributary relationship with Ming Dynasty China. During the early modern period,
while subordinate to both China and Japan, the kingdom prospered with a complex culture based on the established domestic
network of the islands. From the late 18th century, Western ships started to appear and the people came to have occasional
contacts with these visitors through the rescue of Western ships stranded nearby.

Of the 230 identified underwater cultural heritage sites, 10% can be categorised as shipwreck sites. Ships involved in international
trade with China constituted the majority during the medieval period, whilst domestic trade ships increased during the following
early modern period. From the 18th century, Western shipwreck sites started to increase in number.

The distribution of wreck sites representing both international and domestic trade ships seems to correlate with the sea routes
and significant ports depicted on ancient sea maps, while the distribution of Western wreck sites does not share this correlation.
This research presents an analysis of the chronological transition and reason for the distributional correlation of these wreck

sites and related ship routes.
Keywords

Ryukyu, Japan, shipwrecks, seventeenth-century map

Introduction

The Ryukyu Archipelago consists of 199 islands, spread
across a stunning vast sea area of over 1200km between
Kyushu Island—located at southern end of the Japanese
Archipelago—and Taiwan. The largest island among
the Ryukyu Archipelago is Okinawa Island where the
present prefectural government is based. It is located
almost at the centre of the archipelago (Figure 1).
Unlike the Japanese Archipelago, the islands of Ryukyu
have a subtropical climate, warm throughout the year.
Surrounded by amazingly beautiful ocean and coral
reefs, the area is also known for scuba diving and other
marine sports.

We have undertaken a distributional survey of
underwater cultural heritage throughout the Ryukyu

IKUWAS®6: 19-29

Archipelago for about ten years from 2002 to 2012. As
a result, we found 230 sites containing underwater
cultural heritage, including wreck sites, old ports and
production sites (such as quarries, stone tidal weirs,
and salt works), as well as subsided sites resulting from
environmental changes.

In this research, the identified wreck sites are
categorised in two groups; one is shipwrecks related
to trade undertaken by the Ryukyu kingdom, and the
other is the Western shipwrecks unrelated to these
trades. Thereafter, the characteristics of each group
were analysed and collated with the history of the
kingdom, as well as with the historical sea maps from
the Ryukyu kingdom period. This article aims to present
our analytical research on the relationship between
the wreck sites and sea routes, based on comparison
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Figure 1. Location of Ryukyu Archipelago.

of the wreck site locations with the old ports and sea
routes depicted in the sea maps drawn in the early 17th
century.

Historical background

Once there was an independent kingdom in the Ryukyu
Archipelago, called the Ryukyu kingdom, which
existed from AD 1429 to AD 1879. There was the capital
palace, Shurijo, on Okinawa Island—the largest of the
archipelago. The palace was the hub of the kingdom
where the Ryukyu king lived. The Ryukyu kingdom was
a maritime state which thrived during the medieval
period, owing much to its special trading relationship
with Ming Dynasty China. The kingdom established
an international port at Naha as a centre of trading,

with a good command of sea-going ships similar to
Chinese junks. It greatly flourished in the transit trade
connecting Japan, Korea, China and South-east Asia
(Figure 2a).

The major traded commodity was Chinese pottery,
which at that time had a world-wide market. Terrestrial
excavations have revealed that the islands of the
Ryukyu kingdom were rich in Chinese pottery.

The Ryukyu Archipelago experienced a long prehistoric
period from c. 20,000 years ago (Nakagawa et al. 2010)
when the first human arrived, until the latter half of
the 11th century. From the 11th century, the Ryukyu
Archipelago was involved in the trade network of East
Asia, centering on China at that time. This lead to a

<4 =<4
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A. ‘Shinko-sen’ B. ‘Maran-sen’ C. ‘Ikoku-sen’
international trade ship domestic trade ship Western ship

D, Site of international trade ship, I Site of domestic trade ship,
Ohajima Underwater Site. Sekiseishouko Underwater Site, No.3 .

F. Site of Western ship, 1. Site of World War II American battle ship,

Ginama Underwater Site. USS Emmons.

Figure 2. Ryukuan ships and a Western ship in a historic depiction and categories of shipwrecks in the Ryukyu Archipelago.
(A, B and C: ‘Shurinahakoezu’, courtesy of Okinawa Prefectural Museum and Art Museum. F and G: Photo by Yuji Yamamoto).

dramatic and rapid increase in the flow of people and  vast sea areas. Domestic trade networks among the
goods there. As a result, rice cultivation was introduced  islands within the kingdom developed through the use
and a man of power emerged due to the concentration  of maran-sen ships, the downsized version of sea-going
of wealth. The Ryukyu kingdom was established 400  international trade ships (Figure 2B). Distribution of
years thereafter. domestic products also increased.

During the 16th century, the government of the Ryukyu  In the following early modern times, during the 17th to
kingdom became highly centralised and ruled over  the late 19th centuries, while subordinate to both Qing

©
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Dynasty China and Japan, the kingdom prospered with
many original aspects to their complex culture, many
elements of which have been passed down and survive
to the present day.

From the second half of the 18th century, the ships of
the great Western powers started to appear in the sea
areas of the kingdom (Figure 2C). Following the rules
and policies of mainland Japan, the Ryukyu kingdom
had neither trade nor diplomatic relations with the
Westerners. Nevertheless, the people of the kingdom
were unable to avoid occasional contact with these
Western ships and the Westerners on board through
the rescue of some of these ships that became stranded
in neighbouring seas.

In AD 1879, Japan's Meiji government invaded the
kingdom, and the king was taken from Shurijo to Tokyo.
At that point the history of the Ryukyu kingdom came
to an end. Today, the Ryukyu Archipelago is part of
Japan, and the southern half of the archipelago forms a
prefecture called Okinawa Prefecture.

The Ryukyu Archipelago has played a significant role
in the maritime history of Asia since the 11th century
as a centre of international and domestic trade, as well
as a stage for unintentional encounters with Western
ships. It is therefore only natural that this ocean bears
the evidence of various shipwreck sites on its seabed.

Methodology of investigation and analysis

In the Ryukyu Archipelago, we undertook a
distributional survey of underwater cultural heritage
from 2002 to 2012 (Katagiri 2010; Miyagi et al. 2002, 2003;
Nansei Islands Underwater Cultural Heritage Research
Group; 2012). Results of the survey made it possible to
classify the sites into four categories according to their
nature:

Shipwreck-related sites;
Sites formed by frequent use of the sea and
coastal areas;

3. Sites resulting from production activities
(quarries, stone tidal weir, salt works); and,
4, Subsided or sunken sites.

Of these, our focus was on the shipwreck sites. We
further subdivided the shipwreck sites into four types
according to characteristics of the ships:

Chinese trade ships;
Domestic trade ships;
Western ships; and,
Second World War wrecks.

po o

Firstly, we calculated the proportion of each site type,
taking the dates of the sites into consideration. Then,
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focusing on the first three types from a to c, the results
were compared with the history of sea areas within the
Ryukyu Kingdom. Secondly, locations of the wreck sites
were plotted on a map to consider their distribution.

Lastly, the first three types of wreck sites—a, b and
c—can be re-categorised into two groups according
to purpose—the ones related to trade for the first two
types, and the others not related to Western ships.
These were then plotted on the old sea maps from the
17th century. The relationship between the location of
wreck sites, old ports and sea routes depicted on the old
sea maps was then analysed.

Categorisation and proportion of shipwreck sites
in the Ryukyu Archipelago’s underwater cultural
heritage

Categorisation of the shipwrecks

Our ten-year distributional survey identified 230 sites
containing underwater cultural heritage. These 230
sites were categorised into four groups as mentioned
above, from one to four. The shipwrecks were then
subdivided into the above-mentioned four types from
a to d. All of the first type, Chinese trade ships seem to
have been involved in international trade with China.
Large volumes of Chinese pottery and small amounts of
Thai pottery are found at these sites (Figure 2D). Most
are dated to the medieval period when the Ryukyu
kingdom flourished on the transit trades.

For the second type of domestic trade ships, the sites
yield a large volume of domestic pottery produced
within the Ryukyu kingdom (Figure 2E). Most are dated
to the early modern period when the Ryukyu kingdom’s
authority was being centralised and a distribution
network among the islands by maran-sen ships had been
developed.

Sites of the third type relating to Western shipwrecks
show part of the hull, as well as European products,
Chinese products, Japanese products and the like on
the seabed (Figure 2F). Most of those sites date from the
latter half of the early modern period to the modern
period (the late 18th century to the 19th century), when
the Western great powers advanced into Asia. Unlike
the trade ships, the Western ships had no connection
with the trade of the Ryukyu kingdom. Those Western
ships were destined for other countries, but ended up
stranded or sunk in this sea area due to typhoons or
similar circumstances.

The only Second World War wreck identified so far
is USS Emmons of the US navy (Figure 2G). This was
sunk by Japanese kamikaze attack. When it became
unnavigable, the US navy sank the hulk to prevent it
falling into enemy hands.
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Shipwrecks

Characteristics
of the sites

Medieval Period

Nationality and dating

i . 0 ites
period of shipwrecks 30%, 7 sites

10% 20%

Sites formed by the frequent
use of the sea and coastal areas

Sunken sites
2%, 5 sites

53%,
123 sites

Sites due to production
activities
35%, 79 sites

Domestic ships
35%, 8 sites

Western ships
25%, 6 sites

Ww I
5%, 1 site
80%

90% 100%

Figure 4. Shipwreck categories and percentages.

Figure 3 shows the types and outlines of the wreck
sites identified within the Ryukyu Archipelago. The
two oldest sites are Kurakizaki underwater site and
Hatenohama underwater site dated between the end of
the 12th century to the beginning of the 13th century.
Both are thought to be the remains of Chinese trade
ships. The most recent wreck site is USS Emmons, the
Second World War wreck dated to 1945. Therefore, now
we know that there is c. 800 years of history from the
13th century to the mid 20th century reflected in the
shipwreck sites of the Ryukyu Archipelago.

Categorisation of wreck sites and percentages
according to their nature

Figure 4 shows the proportion of underwater cultural
heritage sites within the Ryukyu Archipelago that are
shipwrecks, as well as the respective proportions of
the three different types of shipwrecks. Among those
four categories of 230 underwater cultural heritage
sites, shipwreck sites number 23, comprising about
10% of the total. The proportion shows the scarcity of
wreck sites amongst the numerous underwater cultural
heritage sites in Okinawa.

Among those 23 shipwreck sites, there are eight Chinese
trade shipwreck sites identified which constitute 35%
of all the shipwrecks in the area. Seven out of eight
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Chinese trade shipwreck sites are dated to the medieval
period, and one to the beginning of the early modern
period (early 17th century). No site related to the
international trade ships is dated later than that. This
result reflects very well the history of international and
domestic trade in the Ryukyu kingdom— the former
was very active in medieval times and declined in the
early modern period. Domestic trade became more
active from then.

Regarding domestic trade ships within the Ryukyu
kingdom, there are eight sites dated to the early modern
period, which make up 35% of all shipwreck sites. This
is the same proportion as the Chinese trade ships. So
Chinese trade ships and domestic trade ships within the
kingdom together account for 16 sites, showing that
trade ship related sites make up 70% of all shipwreck
sites. In contrast, Western ships neither related to
trade at all nor destined for the Ryukyu Archipelago,
but stranded there, account for six sites that make up
25% of the total.

These proportions reflect well the maritime history
of the area and the Ryukyu kingdom. The history of
international trade outside the archipelago started
in the 12th century and the period supported by
international trade with China lasted for about 500
years since then, particularly flourishing in the 300
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years between the 14th and 16th centuries. While
domestic trade was active for the 400 years from the
17th century, encounters with Western ships occurred
only within the 150 years between the late 18th and
19th centuries. The length of the period in which each
category of ship was active is mirrored in the respective
numbers of sites; sites comprising more durable
structures are discovered more often. The number of
sites that are discovered and the duration of the period
to which the sites belong, coincide with each other.

Of Second World War wrecks so far identified, we have
only the USS Emmons, which is 4% of all wreck sites.
Further investigation on the Second World War wrecks
in future would uncover more such sites; it has not
yet been adequately undertaken. Nevertheless, USS
Emmons will be excluded from consideration related to
the site locations in the following sections of this paper,
as it was wrecked under very special circumstances,
namely during war.

Location of wreck sites and geographical
environment

Figure 3 shows the distribution of wreck sites identified
in the Ryukyu Archipelago, including 16 of both the
Chinese and domestic trade shipwreck sites, and
six Western wreck sites with no relation to trade or
intention of reaching the Ryukyu Archipelago. The
locations of all 22 sites are plotted on the map.

The result indicates that the East China Sea side of the
archipelago had greater significance for the Ryukyu
kingdom than the other. In the Ryukyu Archipelago,
the sea to the west of the archipelago, which is closer
to Eurasian Continent, is the East China Sea. The sea to
the east of the archipelago is the Pacific. Distribution of
the wreck sites shows seventeen sites in the East China
Sea, three in the Pacific, and two in locations that are
difficult to pin down. Regardless of whether they are
trade or Western ships, about 77% (17 out of 22 sites)
are concentrated in the East China Sea.

The results coincide with what is indicated by the old
sea routes depicted in the 17th-century map, which are
described in detail below. According to this old map,
major sea routes are mostly concentrated in the East
China Sea. There is hardly any major sea route on the
Pacific side. The East China Sea side is closer to China
and, as mentioned above, many trade ships had to pass
through the East China Sea to reach China. The route to
China was the most significant sea route in the Ryukyu
Archipelago. Moreover, the major sea routes to Yamato
(the Japanese mainland) and for the domestic networks
of the islands were also developed on the East China Sea
side. Here, the distribution of the wreck sites reflects
the maritime history of the Ryukyu kingdom very
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well—the sites show a high concentration in the sea
area significant to the kingdom.

Comparison of shipwreck locations with ports and
sea routes depicted on old maps

Shoho-kuni-ezu is an old map produced in the early 17th
century. The map depicts the location of the ports, the
anchoring capacity of each port and major sea routes at
the time in the Ryukyu Archipelago. The distribution of
the wreck sites is plotted on this map to compare and
analyse the relationship between the location of wreck
sites and depicted ports and sea routes. Figures 5 and
6 show enlarged maps of areas around major islands,
taken from Shoho-kuni-ezu. Figure 5A shows Okinawa
Island, Figure 5B Amamiooshima Island, Figure 5C
Kerama-Kume Islands area, Figure 6A Miyako Island
and Figure 6B Yaeyama Islands, plotted with locations
of wreck sites. Trade ships are marked as ® on the
maps, regardless of whether they are international or
domestic trade ships; Western ships with no relation to
trade are marked as A.

Sea area around Okinawa Island

Okinawa Island is the largest island of the Ryukyu
Archipelago. The Ryukyu Kingdom was based on this
island, and the Shurijo in Naha was the residential palace
of the king. The trade centred on the international
Naha Port (‘a’ on Figure 5A). There are three important
sea routes depicted on the map—one going to Yamato
(Japan) via Amamiooshima Island, another going
west to China via Kerama and Kume Islands, and yet
another going south to Sakishima including Miyako
and Yaeyama Islands.

Five wreck sites have so far been identified in this area.
Two out of five are identified as trade ships (5 and
6), while three (3, 7, and 8) are identified as Western
wrecks.

Motobu Port (‘b’ on Figure 5A) had great significance as
the last supply port on Okinawa Island on the sea route
to Yamato. It has also served as a port of refuge until
the present day. Two trade shipwrecks were found in
this area near the sea route and the port, which shows
a concentration of wreck sites in the area. On the other
hand, the Western ships are wrecked where there is no
relation to significant sea routes or ports. In particular,
the Western wreck at Minamiukibaru underwater site
(7) was discovered on the Pacific side where there are
hardly any other shipwrecks.

Sea around Amamiooshima Island

Amamiooshima Island is located in the middle of the
route from the Ryukyu Kingdom to Yamato. The ships
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Figure 5. A) Sea around Okinawa Island; B) Amamiooshima; and C) Kerama Islands
(Courtesy of Historiographical Institute The University of Tokyo).
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Figure 6. D) Sea around Miyako Islands, and E) Yaeyama Islands
(Courtesy of Historiographical Institute The University of Tokyo).

departed Naha Port and stopped at Motobu Port as the
last port to stop at on Okinawa Island. Amamiooshima
Island is located on the routes towards Yamato further
north. On that island, Yakeuchi Bay (‘c’ on Figure 5B)
has particular significance as the port with the largest
anchorage capacity for ships in the whole Ryukyu
Archipelago. Shoho-kuni-ezu describes the port as having
an anchorage capacity for 200 large ships (Tsuha et al.
1992). At this port, a wreck site of a trade ship (2) was
discovered.
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Sea area around Kerama and Kume Islands

The area around Kerama and Kume Islands is on the
route from Naha Port to China (Figure 5C). This is the
most significant area for international trade routes for
the Ryukyu kingdom. Agonoura Port of Zamami Island
(‘d’ in Figure 5C) has historically been a very important
port to wait at for the right winds; it still serves as a
port of refuge. A wreck site of a domestic trade ship (9)
is identified in this significant area.
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Kume Island is the last supply port on the way to China.
The island has two ports at its northern and southern
ends. Moreover, there is a long sand bar on the east side
of the island, called ‘Hate-no-hama’ (‘¢’ in Figure 5C),
which is a reef and shallow area very dangerous for
ships. There are three trade shipwrecks identified so far
around Kume Island. One (12) was near Maja Port (‘f’
in Figure 5C), which is the northern port of the island
located in the middle of the significant sea route to
China. Another two sites (10 and 11) were located close
to ‘Hate-no-hama’. The wreck sites are concentrated
near ports and reefs,

Sea area around Miyako Islands

Miyako Islands are situated in the middle of the sea
route connecting international Naha Port with the
islands further south. In the north of the islands, there
is an area with extensive reef shallows called ‘Yabiji’ (‘g’
in Figure 6A). To avoid this area, sea routes are parted
into two directions going eastwards and westwards.
Two wreck sites of trade ships (14 and 15) are identified
in Yabiji. Moreover, a Western shipwreck (13) with no
relation to trade is also found here. It is unsurprising
that this ship encountered difficulties here as it had
intended to survey the area.

Harimizu Port (‘h’ in Figure 6A) is the most significant
port on Miyako Island. It also served as a transit port for
the Sakishima route between international Naha port
and Yaeyama Islands. The wreck of a trade ship (17)
is found close to the sea route going from this port to
Yaeyama Islands.

The wreck found off Yoshino Coast (16) is a Western
shipwreck. It was stranded on the Pacific side where
only a very small number of wrecks were found. This
Western wreck is also off the significant port and sea
routes as compared to sites found around Okinawa
Island.

Sea area around Yaeyama Islands

The area is on the southern border of the Ryukyu
kingdom, as well as the final destination of the Sakishima
route for the trade ships. The most significant port is
Ishigaki Port (‘7" in Figure 6B). Nagura Bay is situated
in the middle of the Sakishima routes connecting the
above-mentioned Harimizu Port of Miyako Island to
Ishigaki Port. It has also been historically an important
portofrefuge. Historical documents dated to the Ryukyu
kingdom period contain records of shipping accidents
(j’ in Figure 6B). There are two trade shipwreck sites (19
and 20) identified.

The sea area connecting Ishigaki Port to the islands
further west is called Sekisei-shoko. A complex network
of sea routes connecting to each island were developed
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by the Ryukyu kingdom (‘k’ in Figure 6B). Three trade
shipwrecks (21, 22 and 23) were discovered in this area.

All five wreck sites found around Yaeyama Island
are trade ships. The site distribution clearly shows a
concentration around the ports and sea routes.

A Western shipwreck site has, however, been identified
off the Takada coast of Tarama Island (18). The site is
located near the sea route connecting Miyako Island
and Ishigaki Island, which stands in contrast to other
examples of Western shipwrecks not being found at
such locations. It is a rare example. However, we do not
see any significance in this exception; it appears to be
coincidental.

Discussion

The analysis was aimed at determining if there are
any historical and cultural reasons for the locations
of these shipwreck sites, based on the dates and
characteristics of each site. The results show that the
dates and characteristics of these sites including their
distribution have certain correlations to the history of
the Ryukyu kingdom as a maritime nation.

As described at the beginning of this paper, there are
four types of the shipwreck sites discovered: a) Chinese
trade ships; b) domestic trade ships; c) Western ships;
and, the exceptional d) Second World War wreck. In
the trade-related ships of the first two categories,
Chinese trade ships constitute the majority from the
medieval period, and domestic trade ships replace
them in the early modern period. The third type,
Western shipwrecks, with no relation to trade, becomes
apparent slightly later in the early modern period, after
the late 18th century. These trends coincide with what
we know of the history of the maritime kingdom.

The results also show that the proportions of sites
dated to the medieval period, the early modern period
and after the late 18th century correlate to the length
of these respective periods. Therefore, while these
maritime accidents were unpredictable, shipwreck
distribution was not isolated from the history so far
established through terrestrial evidence.

Furthermore, archaeological evidence from those
shipwreck sites confirmed historical evidence depicting
ports and sea routes. The wreck site distribution
remarkably concentrates on the East China Sea side
of the Ryukyu Archipelago. It is generally accepted
through historically documented evidence that
significant ports and sea routes are concentrated on
the East China Sea side rather than the Pacific side in
the Ryukyu Archipelago (Tsuha et al. 1992). Therefore,
the archaeological evidence obtained from shipwreck
sites supports the historical description that the East
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China Sea has long been significant for maritime
transportation in the Ryukyu kingdom.

Comparison between the locations of the respective
shipwreck sites and the depictions of ports and sea
routes on the historical map produced in the 17th
century shows that the trade ships—international or
domestic—tend to have become wrecked around the
significant ports and sea routes. Maritime accidents
seem to be concentrated within these areas of
important ports and sea routes. In contrast, those ships
with no relation to trade which accidentally drifted to
the Ryukyu Archipelago, like the Western ships, tended
to become shipwrecked away from significant ports
and sea routes. The evidence implies that those ships
wrecked away from significant ports and sea routes are
highly likely to have had no relation to the frequent
trade activities of the time.

Conclusion

Since unexpected shipwrecking results from accidents,
it may be considered as not resulting from historical
and cultural reasons. Even though the number of sites
presented here is not very high, their distribution
seems to suggest more than mere coincidence. The
results of our analysis show that locations of shipwreck
sites and associated archaeological evidence can be an
index for the identification of historically and culturally
significant sea areas, ports and sea routes, even if these
are not mentioned in historical documents and maps.
This argument needs to be further tested and verified
by collecting and assessing further evidence, moving
forward.
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Abstract

The discoveries of four Dutch shipwrecks off the coast of Western Australia have brought great benefit to Australia, including the
creation and development of the Western Australian Maritime Museum with its exhibitions and research facility, closer cultural
ties between Australia and the Netherlands, and a broader sense of identity for Australians. However, the Batavia (1629), Vergulde
Draeck (1656), Zuytdorp (1712) and Zeewijk (1727) were all found by 1964. Australians have had more than 50 years to sequentially
explore, protect, preserve, exhibit, analyse and re-analyse these wrecks. Now, the discovery of another one or more old Dutch
shipwrecks in Australian waters would arguably form the basis for a new and more contemporary maritime archaeological
relationship with the Netherlands and stimulate Australian maritime archaeology for a further 50 years.
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Introduction

In 2011 Dutch Ambassador Willem Andreae called for
projects relating to the 2016 Dirk Hartog 400 Years
Commemoration (Centre for International Heritage
Activities 2012: 2). This inspired four researchers to
come together as Wreck Check Inc., to search for the
still missing Dutch spice trade ships in the eastern part
of the Indian Ocean (wreckcheckinc.org, https://www.
facebook.com/FortuynProject, last accessed 15 March
2017). As a small, not-for-profit group, the members
are conscious of their reliance on collaborative support
across national boundaries between Australia, the
Netherlands and Indonesia, and across the disciplinary
boundaries between history, archaeology, remote
sensing, and the natural sciences.

Historical background

Wreck Check members saw the unfound wrecks of the
outward bound Fortuyn (1724) and Aagtekerke (1726), lost
between the Cape of Good Hope and Batavia, as prime
candidates for a review of the records and theories
as to their locations. In 1728 survivors of the Zeewijk
reported in Batavia that they had seen shipwreck

IKUWA®6: 30-37

material at the Houtman Abrolhos, and the authorities
in Batavia reported that this could have been from the
Fortuyn or Adgtekerke. Researchers Henderson (1978:
71), the Centre for International Heritage Activities
(2014: 7) and Green (2016: 22) have cast doubt on this
theory, while Edwards (2012; 4) argues that there are
too many guns on the Zeewijk wreck site for them all to
have come from the one wreck, and that the Aagtekerke
wreck lies on the same site as the Zeewijk wreck. Aerial
magnetometer surveys carried out in the 1970s, 2008
and 2016 have yet to provide convincing evidence of a
second Dutch wreck on or near the Zeewijk wreck in the
Southern Abrolhos.

During the 1960s another wreck, at South Cottesloe
beach near Perth, was thought by some to be an early
Dutch vessel because of the number and condition of
its guns. Edwards (1965: 6) wrote that ‘She may be one
of two Dutch East India Company ships lost without
trace on the WA coast—the Aagtekerke (1720 [sic]) or the
Fortuyn (1722 [sic])’. Edwards noted that Perth diver Jack
Sue had been given a guilder ‘with a date that might
have been 1701 or 1791, and added that ‘it is now
believed that there may be more than one wreck in the
area’. Research by Henderson (1973) indicates just the
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Figure 1. Route from Cape Town to Sunda Strait.

one wreck at South Cottesloe, that being the 194-ton
regional trading barque Elizabeth lost in 1839.

For Wreck Check members, the evidence concerning
the Fortuyn and Aagtekerke wrecks points elsewhere, for
several reasons.

Firstly, the French cartographer Jean-Baptiste d’Apres
de Mannevillette, in his atlas titled Neptune Oriental,
wrote in 1745 that:

...77 leagues [400km] south of the west point of the
island of Java, at 10°30’ latitude lies the island that
is called Christmas by the English and Moni by the
Dutch. Some years ago a ship from this country
touched there at night and was wrecked (D’Apres
1745: 94-95).

This description could indicate the wreck of the Fortuyn
(1724) or the Aagtekerke (1726).

Secondly, in 1981, Ed Dekker, a chemistry teacher on the
Cocos (Keeling) Islands, wrote to Queensland Museum
curator Peter Gesner that he had found an elephant
tusk on the south-west side of the main Cocos atoll
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(Gesner to Henderson, 19 August 1982, WA Maritime
Museum Cocos Island file, MA-239.81). The Aagtekerke
carried 214 ivory tusks before becoming lost.

Thirdly, a c. 1830 chart of the main Cocos atoll shows a
‘Burton Point’ at the south-west extremity of the atoll
and, nearby, the word ‘wreck’ (Essex Institute Library,
undated). Alexander Hare had established a slave-
based settlement on the Cocos (Keeling) Islands in 1826
(Smith 44: 93). Memoirs recorded by the Clunies-Ross
family, who took control of the settlement from Hare,
indicate that the brig Sir Francis Nicholas Burton was
wrecked on the south-west corner of the main atoll in
December 1826 (Henderson 2007: 124). The question
raised is whether ‘Burton Point’ and ‘wreck’ both mark
the Sir Francis Nicholas Burton, or whether they mark two
separate wreck events.

Fourthly, skipper Diephout of the Dutch East India
Company (VOC) ship ‘sGraveland, travelling a fortnight
behind the Fortuyn on its voyage from the Cape in
1724, told the VOC that he had seen, on 6 and 7 April,
the floating wreckage of a Dutch ship at 13°20” south
latitude. This latitude matches that of the Cocos
(Keeling) Islands (VOC 1893, cited in Halls 1966: 6).
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Figure 2. Sea route distribution map.

The 18th century shipping route statistics also support
the likelihood of the Fortuyn and Aagtekerke being
wrecked on these islands. Where do most ships get
wrecked? On reefs. Which reefs? Those on major trade
routes (Gibbs and McPhee 2004: 24). Where was the
major outward trade route in the 18th century? It was
not past the Australian coast where Hendrik Brouwer
sailed in 1611, when he travelled east to the longitude
of Sunda Strait and then turned north. By the 1720s
ships leaving Cape Town between October and March
sailed north-east after passing St Paul and Amsterdam
Islands, up to 30° and then north-north-east to bring
themselves west of Sunda Strait, and take advantage of
the north-west monsoon (Bruijn et al. 1987: 71) (Figure

1).

The Fortuyn and the Aagtekerke both left the Cape in
January. On this shorter route they would pass relatively
close to the Cocos (Keeling) Islands or Christmas Island.
The route normally taken in the 1750s, as indicated by
the logbooks, is shown in the distribution map (Figure
2). If such ships struck the Cocos (Keeling) Islands or
Christmas Island en route it may be expected that they
would have encountered the south-west coasts of those
islands. All of this evidence seemed to be pointing to
the Aagtekerke and Fortuyn having been lost around the
Cocos (Keeling) Islands or Christmas Island rather than
at the Abrolhos.

Wreck Check needed someone to revisit the VOC records
and Martijn Manders of the Maritime Programme in
the Netherlands assigned Pablo Boorsma to the job.
Boorsma found longitude information in another of
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the ‘sGraveland skipper’s reports. Diephout told the
VOC that on 6 April, in latitude 13°20” south, longitude
124951’ east, he had seen floating:

...several signs of a wrecked ship and among other
things also the back piece of a boat with two oarlocks
of which [it] was thought that the aforementioned
unlucky vessel has to be the new ship the Fortuijn
(Diephout 1724).

Accepting that Diephout was using Tenerife in the
Canary Islands where ‘the Dutch place their first
Meridian’(Beeckman 1718: 5) as his prime meridian, his
longitude measurement for the wreckage sighting canbe
reduced from 16°30’t0108°21’, c. 241km east of Christmas
Island. His latitude measurement for shipwreck debris
in the water is c. 266km south of the island, consistent
with the water current direction and flow rate of that
time of year from Christmas Island (Tomczak and
Godfrey 2003: 180). Based on this interpretation, the
south-west coast of Christmas Island is the logical
point of disaster for the Fortuyn. Alternatively, applying
a correction for the effect of variation in accord with
the calculations of Van Bemmelen (1895), one-time
assistant director of the Royal Dutch Meteorological
Institute at Utrecht, would place the floating wreckage
266km due south of Christmas Island. The distances to
other obstructions in similar latitude (Cocos c. 1225km,
or Cartier Island c. 1720km) are much greater. Diephout
was an experienced sailor having been on four previous
VOC voyages so notwithstanding the inaccuracy of
longitude measurement at the time, some credence can
be placed on his calculation.
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Main content

With the collaboration and support of the Maritime
Programme of the Cultural Heritage Agency of the
Netherlands Ministry for Education, Culture and Science,
the Canberra-based Embassy of The Kingdom of the
Netherlands, Silentworld Foundation, Parks Australia
and Thomas Creemers, Wreck Check arranged three-
week seasons of remote sensing at Christmas Island
and the Cocos (Keeling) Islands in 2015 (Henderson et al.
2015) and 2016. The Cocos Islands were included in the
searches because other researchers (Halls 1966, Ariese
2011) had argued that the Fortuyn could have struck
there, and because of the (at the time unsubstantiated)
report of an elephant tusk having been found there
possibly indicating the wreck of the Aagtekerke.

Methodology/analysis

For the 2015 season the team borrowed a proton
magnetometer made for the Maritime Archaeology
Association of Victoria (MAAV) in 1985. This analogue
device was converted by a Labjack Pro to record a
digital signal in millivolts. The instrument box gave a
digital readout in nanoteslas. An electronic signal was
sent from the Labjack Pro to a Motion Tablet with GPS
functionality running Ozi Explorer mapping software.
Anomalies were assessed and prioritised for further
investigation and inspection by divers (Figure 3).

Diving was constrained to 30m for work health and
safety reasons. Shallow waters were searched because
the drafts of the target vessels Fortuyn and Aagtekerke
were estimated to be less than 7m. Also of influence was

a Coroner’s report about the wreck of an asylum boat. In
2010 the asylum boat hit the Christmas Island cliffs on
the north side of the island and was caught in what he
described as a ‘washing machine effect’, sinking in 10m
of water close to the cliff. In like manner, after the VOC
ship Zuytdorp struck cliffs on the Western Australian
coast in 1712, wreckage remained trapped in gutters
near the cliffs.

The volcanic nature of Christmas Island (Department
of Environment) meant that magnetometer signals
had to be assessed against a possible high magnetic
background and possible submerged outcroppings of
basalt. Nevertheless, the known wrecks and anchors
were clearly revealed. The magnetometer runs were
primarily focused on the south-west side of Christmas
Island, and the south-west side of the main Cocos atoll.
Both island groups have rapidly shelving seabeds so
the width of the zero to 30m-depth mark was narrow
(Figure 4).

Recognising that the MAAV proton magnetometer
has a much slower detection rate than modern
magnetometers, which could lead to significant data
gaps even at a towing speed of 4 knots, the primary
instrument employed for the 2016 fieldwork season
was a Geometrics G-882 caesium vapour marine
magnetometer leased from Seismic Asia (see Figure 3).

Results and interpretation
During and after the 2016 season three new pieces

of information modified the team’s approach and
understanding.

Figure 3. Magnetometer recording, 2015 season.
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Figure 4. Christmas Island.

Firstly, Dutch researcher Thomas Creemers provided
information about the 1852 wreck of the Dutch 496-ton
barque Vice Admiral Rijk, which struck and sank on the
south-west point of Christmas Island (Bennett 1853). A
passing ship rescued three survivors, marooned for 57
days on the island, and they reported where their ship
had gone down.

Secondly, on Christmas Island, local dive operator
Teruki Hamanak (pers. comm. Feb. 2016) told the
Wreck Check team that an asylum boat was deliberately
scuttled as a dive site in 25m of water in Flying Fish Cove.
Teruki observed that the wreck remained intact and in
location for about a year after which it disappeared
into water deeper than 40m. This post-deposition
process observation clearly conflicts with the Coroner’s
observation.

With the knowledge of a known wrecking event, the
team searched the south-west point of Christmas
Island more intensively, without seeing any evidence of
the Vice Admiral Rijk. The conclusion was that, like the
asylum boat in Flying Fish Cove, it slid intact into water
deeper than 30m.

Thirdly, more information has become available about
the British 124-ton brig Sir Francis Nicholas Burton,
wrecked on the main Cocos atoll. In 1826-27 the brig
was listed in Lloyds Shipping Register as bound from
London under the command of W. Hare to the Mexican
port of Vera Cruz, a port of entry for African slaves.
During the eighteenth century the Atlantic ‘triangular
trade’ involved shipping trinkets from Europe to Africa,
slaves (and on Dutch ships, ivory) to the Americas, and
sugar and ivory back to Europe. The Sir Francis Nicholas
Burton was possibly involved in trading, or, more likely,
transporting, slaves. The Atlantic slave trade had been
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made illegal in 1807 so the owners of slave trading
vessels disguised their activities and whereabouts,
while owners of slaves could continue to transport
slaves in ships if they wished.

English merchant Alexander Hare, (relationship to
W. Hare unknown) was an infamous slave owner
(Koninklijk Instituut 1860: 16) who was evicted from
his household in Batavia in 1819. He settled on a farm
20km from Cape Town, before leaving to sail eastward
in January 1826 to settle on the Cocos (Keeling) Islands
with his harem and slaves.

By 1826 things were becoming more difficult for slave
owners throughout the Atlantic. The 1834 Slavery
Abolition Act was about to abolish slavery itself in
most of the British Empire including South Africa and
Mauritius. It is possible that the Lloyds reference to Vera
Cruz was a subterfuge, and that the Sir Francis Nicholas
Burton was always intended to sail to one of the more
remote Indian Ocean islands, collecting a ‘cargo’ of
slaves en route from Africa. The question is, did it also
collect ivory en route? There is no obvious reason for the
Sir Francis Nicholas Burton to have been carrying ivory to
the Cocos (Keeling) Islands.

Discussion and conclusions

The remote sensing survey and diver ground-truthing
has yielded no underwater evidence of the presence
of the Aagtekerke at the Cocos (Keeling) Islands, or
the Fortuyn and Vice Admiraal Rijk at Christmas Island.
In 2016, with the caesium vapour magnetometer and
excellent sea conditions, an intensive search at the
south-west point of Christmas Island revealed no
wreckage. The team’s greater understanding of the
environment there suggests that the Vice Admiraal Rijk,
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Figure 5. Ed Dekker with elephant tusk, Cocos.

and the Fortuyn, will be found to lie in water deeper
than the search penetrated.

At Cocos, the mysterious elephant tusk question is
becoming much clearer. It can no longer be regarded
as hearsay. The finder of the tusk, Ed Dekker, has been
located (Figure 5). He has made the tusk available to
Megan Coghlan, Michael Bunce and Zoe Richards at
the Trace and Environmental DNA Laboratory, Curtin
University, for analysis. Three approaches are in train.

Firstly, the DNA analysis has indicated that the ivory
came from south-east Africa. In the 1720s ivory was
being legally exported from Mozambique (in South-east
Africa) to Cape Town. The Aagtekerke loaded 214 legal
tusks at Cape Town so this information is consistent
with the idea that the tusk found at the Cocos Islands
comes from the Aagtekerke. Curtin University’s DNA
analysis of the tusk from the Southern Abrolhos
Zeewijk/Aagtekerke wrecksite gave an origin of Central
Africa, which does not appear to support the theory of
the Aagtekerke having been wrecked on the Abrolhos
(Green 2016: 21).

A West African, mainland Asian or Sumatran tusk origin
would have supported the idea that the Cocos (Keeling)
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Islands wreck is the brig Sir Francis Nicholas Burton.
However, a south-east African origin does not rule out
the Sir Francis Nicholas Burton.

Secondly, the carbon dating was carried out. As
discussed earlier, the tusk was discovered near the
possible sites of two wrecks. The south-west point of
the main Cocos atoll is named ‘Burton Point’ suggesting
that the Sir Francis Nicholas Burton was wrecked
thereabouts in 1826 (Figure 6). A carbon date leaning
towards 1726 would be indicative of the Aagtekerke or
another earlier unknown wreck, while a carbon date
leaning towards 1826 would be indicative of the Sir
Francis Nicholas Burton. The calibration curve of the rate
of carbon radioactive decay between the years 1300
and 1900 is interrupted by a major fluctuation between
1726 and 1826, meaning that carbon dating may need
to have a correction applied or prove not to be reliable
for shipwrecks of those two dates (Michael Bunce pers.
comm., 8 March, http://www.sciencecourseware.org/
virtualdatingdemo/files/RC_6.html, viewed 15 March
2017). This analysis is not yet complete.

Thirdly, analysis of the coralline algae attached to the
tusk includes one initial observation that it may be a
form typically living on steep slopes.
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Figure 6. ‘Burton Point’, Cocos atoll.

So what of the future for the ‘Closing in on the Fortuyn’
project? With regards to Christmas Island, Wreck Check
members are exploring the feasibility of acquiring
access to an autonomous underwater vehicle for a
deeper search at its south-west point for the Vice
Admiral Rijk as a pointer to the likely depth location of
the Fortuyn if it lies along the western or southern sides
of the island. In relation to the Cocos (Keeling) Islands,
the tusk analysis (if indicating the earlier date) may
point to the need for a similar autonomous underwater
vehicle approach combined with metal detector
work, searching in the hitherto unexplored shallows
shoreward of the outer reef.
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Abstract

The northern shoreline of the Persian Gulf encompasses countless valuable archaeological sites. However, just as in many other
areas, the Iranian side of the Gulf is undergoing continuous, rapid urban and industrial development, which results in the
destruction and loss of many archaeological sites and artefacts. Limited systematic maritime studies have been conducted on the
underwater and coastal cultural heritage in these areas. This article presents an inventory of the historical stone anchors and
weights observed along the northern shoreline in the areas between Bushehr and Hormozgan Provinces. This collection was put
together as a result of site observation, archival studies, sporadic interviews with local people, and findings during construction
excavations—either underwater or along the shoreline by locals. No archaeological excavations were conducted; most finds are
surface objects that were collected during site visits and considered to be in danger of destruction or loss. The locations of the
objects were registered using Global Positioning System. Recordings were conducted of their weights and sizes, and they were
photographed and drawn. Following an inventory of all the stone anchors and weights, a classification system is suggested. The
results of this research have the potential to lead to further in-depth studies about seafaring and maritime history within the

Persian Gulf.
Keywords

Stone anchors, stone weights, Persian Gulf

Stone anchors

Stone anchors are made of a stone shank in a variety
of shapes and are known from different parts of the
world (Frost et al. 1993; Tripati et al. 2005 and 1998).
They have varying numbers and shapes of holes; some
anchors have flukes and some do not. A stone anchor
can be just a heavy stone with only one hole for its
cable, which relies on weight alone. Stone anchors can
also represent a wide range of shapes and sizes of stone
with several piercings for wooden or iron arms that
dig into the seafloor, and one hole for the cable (Frost
et al. 1993: 449). Stone weights are smaller than stone
anchors, and have traditionally been used for fishing
and pearl hunting (Carter 2005: 140; Lorimer 1915: 2229;
Potts 1998: 148). Studying stone anchors is important
for understanding different types of ancient ships,
their sizes, functions, and location of origin, as well as
for the geographical passage and anchorage of ships in
the history of navigation (Frost 1963: 2).

Background to Iranian maritime studies and stone
anchors

Present-day Iran, which historically was part of the
larger Persian empire, has approximately 5000km of
shoreline including its bordering seas, islands and
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lakes, more than 989km of shoreline along the Persian
Gulf, and 784km along the Oman Sea, as well as more
than 800km along the Caspian Sea (Dibajnia et al. 2012:1;
THO 1953: 20-21). According to historical sources and
studies, Persian seafaring dates back at least to the
Sassanid era (AD 224-651) (Agius 2008:75; Hourani, 1950:
36-46; LeBaron and Le Strange 1966: 257-69 and 295-98;
Whitehouse and Williamson 1973: 29-49). Despite an
extensive Persian maritime history, only a few attempts
to write exclusively about Persian naval history, such as
Hasan (A History of Persian Navigation 1928) and Raeen
(Daryanavardiye Iranian: Tranian Navigation 1971) have
been published. Some background studies about Persian
maritime history can be found in Greek literature
(Herodotus 1920; Diodorus Siculus 1946), travellers’
accounts (Ferrand 1922: 7, 26 and 53-58; Freeman-
Grenville 1982: 63-70) and artworks. However, maritime
archaeological study in Iran has been overlooked in the
past few decades. This article attempts to contribute to
the study of Iranian maritime history, through offering
an inventory of stone anchors and stone weights, which
were observed and recorded in a number of historic
ports and villages along the shoreline of Bushehr.
Although several studies on the typology of anchors
in the Persian Gulf have been published (LeBaron 1957,
Vosmer 1999, 2000), no study has exclusively focused on
the stone anchors found in Iran.
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AN ACCOUNT OF STONE ANCHORS ALONG THE NORTHERN SHORELINE OF THE PERSIAN GULF

Throughout the maritime history of the Persian Gulf,
stone anchors and stone weights were in regular use.
The Persian glossary, Miftah-ul fuzala, compiled during
the second half of the 15th century at Mandu (Malwa),
defines langar (anchor) as the ‘stone of a kishti’ (boat)
(Hourani 1951; Qaisar and Verma 2002: 20; Tripati et al.
2005: 131-37). Among sporadic documentation of stone
anchors in Iran, three were reported by Whitehouse
(1970: 141), found at terrestrial archaeological sites in
Siraf; two were recorded in the 2012 investigations in
Siraf (Khakzad et al. 2014); and one single-holed, round-
shaped anchor was reported at the port of Ganaveh,
about 100km north-west of Bushehr (Tofighian
2014: 127). Since there is no focused study on the
stone anchors of Iran, and international literature
mentions Iranian stone anchors only sporadically, for
classification of stones anchors in Iran, this work relies
on studies from other parts of the world, such as India
and the southern shorelines of the Persian Gulf,

Types of stone anchors in neighbouring countries

Studies conducted on the Arabian side of the Persian
Gulf in Qatar, Oman and United Arab Emirates (UAE)
recorded a number of stone anchors including different
types of Indo-Arabian, al-sinn and three-holed stone
anchors (e.g. Qalhat anchor) (Vosmer 1999: 250-52).
Indo-Arabian types are the plinth type with a round hole
at the smaller end and two perpendicularly opposed
rectangular holes at the larger end. Indo-Arabian stone
anchors are recorded in the western Indian Ocean and
Arabian Sea (Vosmer 1999: 251). Al-sinn is a rectangular-
shaped anchor, mostly recorded with one hole on the
flat face and another on the side, described since the
early 16th century (Agius 2008: 144-46; Badger 1863:
59-60; de Ruyter 2014: 126-27; Pilcher et al. 2003: 38).
According to previous studies, al-sinn anchors indicate
the passage or wreck of an Arab or Persian fishing or
pearling vessel in the Gulf (Agius 2012: 182; de Ruyter
2014: 128). LeBaron Bowen (1957: 293) stated that al-
sinn stone anchors located on the Iranian littoral are
possibly indigenous to that coast. This study introduces
evidence that confirms that this type of anchor was
made locally in Iran.

Recording and documentation methods

For the present study, data was collected by observing
coastal cultural heritage and archaeological sites,
and visiting construction sites. The artefacts were
surface finds and no archaeological excavations were
conducted. As is the case with some surviving examples
of al-sinn anchors, such as those in the museums of
the UAE (Sharjah Maritime Museum and Dubai), the
Iranian al-sinn anchors were found on land with other
archaeological remains, or at local peoples’ houses and
shipyards (Blau 1995: 120-24; Carter 2005: 168). Several
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stone shanks and anchors were also found underwater.
The ones reported from buried contexts are the result
of digging for foundations of new buildings and road
construction. These artefacts have mainly been found
at sites that are threatened by, and/or have already
undergone, urban and industrial development. Some
data was collected through communicating with locals
and fishermen who have stone anchors and stone
weights in their possession through generations, or
by finding them on their properties while digging
foundations or wells.

Recording methodology consists of drawings,
photographs, collecting size and weight measurements,
describing form and materials, dating the stone,
and interpreting the holes and their directions.
According to Frost, size and weight are the two most
important measurements to record because these two
measurements can usually imply the size of the ship that
carried the anchor (Frost 1997: 122). In the present study,
the location and GPS coordinates of the artefacts were
recorded through site observation. Artefacts in danger
of destruction or loss were transported to museums for
documenting and archiving. Anchors in the possession
of private individuals were photographed, weighed and
their find location, if known by the owner, recorded.

In addition, the process of recording and documenting
was a training opportunity for locals. Through talking
to local people and local non-government organisations
(NGOs) about the importance of archaeological sites
and, in this case, stone anchors and stone weights,
they are now more aware of the cultural values of
these artefacts, and they are more likely to share their
findings and the location of other discoveries with
archaeologists. In total more than 300 stone anchors
and stone weights were recorded. The following
sections present the analysis of these stone anchors
and weights.

Study areas and findings

The study focuses on the shoreline of Bushehr Province.
Historically, several important ports and traditional
fishing villages were located along Bushehr’s coastline.
Case studies for the present research were selected
from among important archaeological and historical
sites in danger of destruction or loss of archaeological
artefacts. Some stone anchors and weights were
also reported from a few nearby sites in Hormozgan
Province by locals. These are included in the present
research.

Rishahr

According to the literature and archaeological reports,
one of the major ports in the Persian Gulf was Rishahr,
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now located within the city of Bushehr. Rishahr (Rev
Ardeshir) was an Elamite city and an important port
during the reign of King Ardeshir (AD 180-242) (Daryaee
2008: 2; Kazeruni 2015: 60; Massoudi 2013: 146). At
present, the remains of Rishahrarelocated inand around
a large extended cliff, which varies in height along the
shoreline and, in some locations, reaches 10m. The site
includes the remains of a collapsed well and human
skeletons, in addition to several types of carved stones
and stone blocks within different layers of the cliff and
on the shoreline. Based on previous archaeological
studies such as Whitehouse and Williamson (1973)
and Ataie (2005: 86), the remains of an ancient pier or
wave-break appear to be present, extending from the
shoreline to the sea. Among the remains, several stone
shanks and anchor types were documented. Some
peculiar stone objects whose functions have yet to be
identified were also noted (Figure 1).

Hezar-Mardan

In the areas around Bushehr are sites and villages with
evidence of historic fishing and pearling. Hezar-Mardan
is one of many old fishing villages in this area where 15
stone weights have so far been recorded. These weights
are purposefully carved stones of different shapes, with
a small hole usually in the middle, weighing between
less than 100g up to 260g, for use in pearl diving and
fishing.

Bibi-Khatoon

Bibi-Khatoon is another fishing village and one of this
project’s case studies where 32 stone weights were
recorded. These weights are more diverse in terms
of their shape, and where some have holes and some
do not; and, some are flat, oval- or egg-shaped stones
with evidence of rope tied around them. Their weights
vary—some as light as 45g, several of them around 500-
700g, and the heaviest ones approximately 1.625kg—
and might be considered small anchors.

South-east along the coast to Siraf, locals reported
a few more anchors. A rare example reported is a
composite, three-holed anchor from the archaeological
site of Bardu in Bardestan. This is a very common type
in the Mediterranean and examples have been found
on the Arabian side of the Persian Gulf (Frost 1993:
452; Raban 2000: 260). The only three-holed composite
anchor known so far from Iran is the one reported from
Bardestan.

Siraf
The historically important port of Siraf is well-known

by national and international archaeologists. Major
archaeological excavations and studies were conducted
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by Whitehouse and the British Institute for Persian
Studies in the 1970s (Whitehouse, 1968, 1969, 1970,
1971, 1972) and later by Iranian archaeologists with the
Iran Archaeological Institute (Masoumi 2004) at several
terrestrial sites. In addition, a pilot underwater and
coastal cultural heritage study was conducted in 2012
(Khakzad et al. 2014). As a result of these studies, three
Indo-Arabian anchors were reported by Whitehouse
(1970: 14-15), and three single-holed anchors were
observed (two documented) during the 2012 studies.
Among those recorded during the 2012 project, one
was possibly a single-holed ring-stone, observed
underwater, which was badly eroded; one was a pear-
shaped, single-holed anchor, recorded underwater and
left in situ; and the last one was half of a broken single-
holed, pear-shaped anchor found among debris on the
beach. In addition, several millstones were observed
along the shoreline that could have been used as
mooring buoys.

Nayband

Another site, about 60km south-east of Siraf, is
Nayband, which has remains of a wave-break and
historic ruins, some identified by archaeologists as
trade and storage areas, and a customs building along
the coast (Esmaili Jelodar and Ebrahimi 2012: 40-41).
Nayband is mentioned in historical records, and
travellers and historians such as Yaqout, Al-Muqaddasi
and Ibn Hawgqal described this city as a port and a
good anchorage area for ships around the 9th to 11th
centuries. Terrestrial archaeological studies (Esmaili
Jelodar and Ebrahimi 2012) have been conducted on
this site and there is no doubt about its archaeological
value. However, the remains are threatened by erosion
and urban development. More than 200 stone anchors
and stone weights have been documented. Most of
these artefacts were observed in terrestrial sites among
the rubble. Only one anchor was recorded in the tidal
area. Underwater excavations and studies have not
been conducted yet, and more anchors likely will be
found underwater in the bay. Several stone anchors
were documented on land, and Figure 2 shows three
stone artefacts that seem to be incomplete.

Bostano

Bostano is presently a fishing village in Hormozgan
Province, neighbouring Boushehr Province, with
residents who have been engaged in fishing for many
generations. The present buildings are not historical but
there are archaeological remains beneath and around
the village. Although the study areas were mainly in
Bushehr Province, some local people from Bostano
shared their stone anchors with us. These artefacts
were found by locals digging wells or foundations
for new buildings. These anchors are larger in size (c.
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Figure 1. Different stone artefacts in the area around the cliff and the possible ancient pier; some may have been anchors. The
three artefacts at the bottom are classified as stone anchors recovered from Rishahr close to the potential ancient
pier/wave-break, and on the beach along the bay. Picture by author (© Bushehr Museum of Naval Trade).
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13.1kg

Figure 2. Unfinished/incomplete stone anchors, documented at Nayband Site.
Pictures by author (© Bushehr Museum of Naval Trade).

60-75cm high) than those found in Nayband and Siraf
(maximum 50cm) and are similar to the al-sinn type.
Among them is one anchor that is slightly different
from others—this is the only one that has been recorded
with three holes on the surface. The upper part is
broken, so it is not possible to determine anything
about its side-hole (Figure 3). It was donated to the
Bushehr Museum by a local who found it while digging
a well at his property at a depth of about one metre. In
addition, a brief observation of the area around Bostano
reveals several sites and fishing villages, such as
Javadol-Aemmeh, Beloghreh (Borogla) and Ziarat, with
surface archaeological remains, including many stone
weights and anchors. The archaeological importance
of these locations is mentioned in some historical
accounts (Stein 1937: 199). These sites are in danger of
destruction by new development and road construction
and it is recommended that survey and documentation
of the sites and their artefacts be carried out before the
archaeological resources are lost.

Through our observations, findings and local reports,
we documented three anchors in Rishahr, 15 weights in
Hezar Mardan, 32 weights and anchors in Bibi-Khatoon,
more than 200 in Nayband (and still counting), five
anchors in Siraf, six reported in Bostano by locals and we
observed 19 weights in Javado’l Aemeh, 12 in Beloghreh
and 17 in Zyarat. The ones in Bushehr Province, which
were in danger of loss and destruction, in addition to
the ones that were donated by locals, were transferred
to the Museum of Maritime Trade in Bushehr.

Typology of stone weights and stone anchors

As mentioned before, different criteria for stone anchor
classification have been suggested (Frost 1997). To
classify our artefacts, we used characteristics that could
be accurately and precisely recorded such as weight,
size and number of holes. Several types and forms of
stone anchors with different weights, and number and
shape of holes, were identified. One aspect that we are
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still studying is the type of stone. Some stones were
identified by local geologists as sandstone, limestone
and corals. All these types of stone exist locally in the
mountains and rocks along the coast. However, not all
the anchor stones were specifically identified.

The results of our classification are presented in
the following section, and drawings based on this
classification are presented in Figures 4-6.

Results: Typology and classification
1. Large al-sinn type:

The first group of similar stone anchors is the large al-
sinn type reported by local people in Bostano. Heights
range from 50 to 70cm, and weights between 45 to 75kg.
They all have one hole on the surface and one hole on
the side (the form of the side-holes was not recorded,
just the location was noted). Among these anchors, one
is exceptional with three holes on the surface. We called
this one “Persian-Bostano Type.” One large al-sinn type
from Nayband is lighter in weight than the ones from
Bostano. Therefore, due to its shape and weight, it is
classified under the category of small al-sinn type.

2. Small al-sinn type:

These anchors vary in size (their height varies from
15 to 40 cm), weight (from 2kg to 18kg), thickness
(between 5.5 and 11.4cm), and carving style (flat,
pointed or curved bottom). Some of these anchors
are badly damaged, broken or eroded, therefore, the
exact location of the side-hole and its form is unclear.
Amongst this type, one was found to be incomplete (see
Figure 2-1). These types were recorded in Nayband.

3. Pear-shaped type:

A number of pear-shaped stone anchors, with one
hole on the side and one hole on the surface or only
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61kg
T=13

Figure 3. Anchors documented in Bostano are similar to the type called al-sinn. Four of this type are reported to be in good
shape (shown here, and one broken). Pictures by authors (© Bushehr Museum of Naval Trade).

one hole on the surface, were recorded in Nayband and
Siraf, However, their forms vary to some extent, and the
shapes of their surface holes are different as well. Their
heights vary from 20 to 50cm, and they weigh between
2.5 and 5kg. The Siraf anchor is larger than the ones
from Nayband. The ones from Nayband can be classified
as large weights.

4. Two-holed type:

Four two-holed anchors, different in form, were
recorded in Nayband. The two holes are on their
surface. Their heights are between 20 and 30cm,
and weights between 4 and 5.5kg. However, they are
eroded and their original weights and shapes are not
completely identifiable. Their thickness varies between
6 and 13cm.

5. Single-holed:

Several single-holed anchors, in a variety of shapes,
were recorded from Nayband and Rishahr. We put them
in the single-holed group with uncategorised shape.
Their sizes, weights and thicknesses vary.

6. Three-holed type:
Three-holed composite anchors, also known as

Byzantine-Arab, are the triangular- or trapezoidal-
shaped stone anchors with three holes on the surface,
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44.5kg
T=1lcm

used for sandy and rocky seabeds (Frost 1963). Only one
of these types was recorded during our investigations,
found by locals in the archaeological site of Bardu in
Bardestan Port, about 40km north-west of Siraf. It
weighs about 21kg.

7. Stone weights:

The smaller stones were classified as weights. However,
we found varieties of weights, from a simple rock
with evidence of a rope wrapped around it, to more
sophisticated and carved stones, either flat or bulky,
and with or without a hole in the middle. They were
categorised based on the existence of holes, and the
side that a rope was tied around. These stone weights
were recorded at many sites such as Nayband, Rishahr,
Bostano and all the fishing villages.

8. Unfinished stone anchors:

Among our findings are at least three stone anchors
identified as unfinished (incomplete). They appear to
be of al-sinn and pear-shaped types. These unfinished
artefacts are evidence that these types of anchors were
made locally.

Discussion and conclusion

In addition to the anchors presented in this study, more
than 300 stone anchors and weights had previously been
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Figure 4. Some examples of stone anchors documented at Nayband Site; they vary in size and shape. Some are badly eroded
while some are in better condition; one was recorded with its iron fluke still intact.
Pictures by authors (© Bushehr Museum of Naval Trade).
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Figure 6. Classification of stone weights based on their shapes, way of wrapping the rope, and existence of holes.
Drawings by authors (© Bushehr Museum of Naval Trade).

documented. Based on their shapes, weights, number
of holes and find locations, we tried to classify some of
them for analysis. Classification was not a simple task,
however, because some types are exceptional, while
others are similar in some ways but not in others. Our
observations and analysis conclude as follows.

Firstly, anchor types and weights from towns and ports
appear to be very specific to those areas, and we have
not observed many similar types in other ports, villages
or towns in our study samples. This indicates that the
use of some of these was possibly localised such as
for fishing, pearl-hunting or small-scale trade. The
concentration of a specific type of stone weight in Bibi-
Khatun or Hezar-Mardan may indicate different uses
for stone weights. The al-sinn type, from Bostano may
also indicate a concentration of pearl-hunting in this
area. However, more archaeological evidence should be
collected to substantiate these hypotheses.
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Secondly, unfinished anchors of different types,
possibly al-sinn and pear-shaped, were documented.
This indicates that these types of anchors were made in
those locations. This is an important issue when it comes
to the production of al-sinn anchors, and suggests the
Iranian side of the Persian Gulf was engaged in wider
maritime activities and seafaring trade with other
countries. In addition, the types of stone and rock used
for anchor and weight production are similar to local
stone from surrounding mountains, such as limestone
and granite.

Thirdly, the concentration of many stone anchors
and weights in Nayband can shed more light on the
importance of this port. Its closeness to Siraf is peculiar
in the sense that it raises questions about the function
of Siraf as a major port. Nayband has a more protected
bay, and a better anchorage area. A hypothesis can
be made regarding whether Nayband and Siraf were
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working together, and whether Nayband was used as
an anchorage instead of Siraf for trade and sheltering
ships. This question requires further investigation.

Through raising awareness amongst local people about
the historical importance of these anchors and weights,
with additional site observation, we received many
reports of stone anchors and weights. Therefore, the
documentation of weights and anchors is an ongoing
process. In addition, awareness-raising helped to
encourage local NGOs and cultural heritage offices to
organise exhibitions and set up local museum exhibits
to display these artefacts.

The inventory this study conducted provides
opportunities for further research on stone anchors and
stone artefacts observed at different historical ports
and archaeological sites. This inventory can be used to
develop a database for future comparative analysis with
such artefacts from other locations around the world.
Moreover, our findings, from sites such as Rishahr
and Nayband raised new questions about a range of
artefacts, their functions, and the location of important
ports and anchorage areas.

Future work should include the preservation of the
finds and presentation of the results to researchers
and the public. More studies underwater, close to the
historical ports, may reveal more stone anchors and
additional cultural heritage. These studies should be
incorporated into the larger body of maritime history
studies in Iran. Comparison of anchor/weight typology
with their locations can help us to understand seafaring
and maritime trade between different ports within as
well as outside of the Persian Gulf.
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Abstract

In this paper, boat remains from two widely separated regions of Norway provide a point of departure for exploring the social
context of maritime trade in the late medieval period (AD 1350-1550). The wrecks of two 15th-century cargo vessels from adjacent
offshore islands near the Arctic Circle, built of southern Norwegian timber, provide insights into the extensive stockfish (dried
cod) trade. Diverse small finds illuminate social aspects of communities participating in a flourishing international maritime
trade network. Due to urban expansion in Oslo, ongoing mitigation archaeology in the in-filled former harbour at Bjervika has
revealed more than 30 wrecks from the medieval period up until 1624 when the main port was relocated following a massive
fire. The Barcode 17 wreck, dated to the mid-14th century, illustrates the role of maritime trade in Oslo, which, despite being a
central urban port, was also a European commercial backwater. Although northern Norway may have been on the periphery
relative to Oslo, both locations were marginal when viewed from a European economic perspective. The cases presented here
demonstrate the potential for going beyond nautical technology to an understanding of the maritime cultural contexts in which

watercraft performed.
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Introduction

In keeping with the theme of the session ‘Boats in
context’, this paper illustrates the importance of going
beyond the description of nautical technology to a more
holistic understanding of maritime social contexts
in which vessels performed as a central component
in a variety of ‘scapes’ (e.g. seascapes, islandscapes,
harbourscapes) essential to an archaeology of the
sea. In this case, we will be examining the social
context of maritime trade during the late medieval
period in Norway (AD 1350-1550). Our presentation
is based on case studies of individual wrecks from
two geographically and culturally distinct regions
of Norway that, despite differences, share common
overarching elements of form and function within the
sphere of maritime trade. The study locations are also
comparable in terms of economic marginality both
within Norway, where Bergen was the most important
maritime trade centre, and a broader European
economic context.

The case studies from northern Norway include two
wrecks of clinker-built 15th-century cargo vessels from
adjacent offshore islands in the Helgeland region near
the Arctic Circle recently discussed by Wickler (2016a).

IKUWAS6: 49-59

It is argued that both vessels were involved in the
stockfish trade with Bergen, the preeminent maritime
commercial centre of medieval Norway, and abandoned
after becoming unseaworthy. The Husgy wreck is a
broad-hulled ship more than 20m long built of pine
from West Norway and the Lovund wreck is a large
open boat c. 12m long built of oak from South Norway.
The third case is the Barcode 17 wreck from Bjervika,
the medieval harbour of Oslo that went out of use in
the 1600s and has since been extensively in-filled. This
is a cargo boat built of Baltic and Scandinavian timber
that likely sank at anchor while awaiting cargo or
repairs around AD 1400. This vessel was a coastal trader
potentially owned and used by Hanseatic merchants
from Rostock.

Presentation of the individual wrecks as case studies
below enables broader discussion of socio-cultural
contexts within the sphere of maritime trade employing
a bottom-up approach.

A contextual approach
As archaeological objects, the remains of boats and

ships have long been subjected to the perceived need
for classification through the establishment of both
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Figure 1. Map showing the northern Norwegian wreck locations mentioned in the text
(A. Icagic, Arctic University Museum of Norway).

simple and complex types with spatial and temporal
connotations. The problems attendant on this exercise
have been pointed out on numerous occasions and
vessel studies have amply demonstrated the complexity
of entities existing in a state of constant flux. Despite
this concern, the typological approach has maintained
a central position within nautical and maritime
archaeology. Although all vessels have a point of
origin that defines their original character, subsequent
modifications (repair, rebuilding, refitting, etc.) can
substantially alter both form and function. This
highlights the necessity of grounding documentation
and interpretation of individual cases within specific
socio-cultural, economic, functional and environmental
contexts.

A significant problem with typology is uncertainty
regarding the relevance and applicability of boat
types for those who built and used the vessels. This is
especially true when attempting to apply the more rigid
classification system that characterised 19th-century
Norwegian, and Nordic, traditional boats to medieval
vessels. By taking a more contextual approach, we are
free to explore variability rather than forcing vessels
into predefined types. The wreck contexts discussed
here exemplify the necessity of accommodating the
inherent diversity of late medieval nautical activity.
Two of the wrecks are open boats that, despite
general similarities in form and function, operated in
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dramatically different settings with contrasting life
histories. Both represented smaller trading vessels that
are difficult to classify by ‘type’.

The Helgeland wrecks (Traena and Lovund)

The only two known medieval shipwrecks in northern
Norway are both located on smaller offshore islands in
the northern Helgeland region of southern Nordland
County close to the Arctic Circle (Figure 1) (Wickler
2004). The first was reported to Tromss Museum
(henceforth TM) in 1955 by residents on Husgy in
Trzena, 40km from the mainland, and the second was
discovered during mechanised sand excavation in 1976
on Lovund, located 28km from the mainland and c.
17km to the south-east of Husey. There are similarities
between the two wrecks in terms of identity, function
and cultural context. Both are interpreted as cargo
vessels involved in maritime trade during the 15th
century that focused on the transport of dried cod
(stockfish) from northern Norway to the urban port of
Bergen.

Treena wreck

A partially exposed intertidal wreck in a shallow inlet
on the small island of Husey (Figure 2) was reported
to TM in 1955. The wreck was partially excavated by
archaeologists from TM and the Norwegian Maritime



THE SOCIAL CONTEXT OF BOATS AND MARITIME TRADE IN LATE MEDIEVAL NORWAY

Plan drawing: Kvernneswigen, P. Simonsen 1958

boundary of wreck remaing with
barseline

exposed bedrock

high tide level

boathouse

05 18 %% 3 e

s

Figure 2. Overview map and plan of the Husey wreck location.
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Figure 3. Plan drawings of the Husgy wreck, redrawn from P. Simonsen’s field notes and Molaug 1960: 12-13
(A. Icagic, Arctic University Museum of Norway).

Museum (NMM) in 1958 and 1959, representing the
earliest wreck excavation in Norway (Molaug 1960;
Simonsen 1960). Sections of the keel and the portside
amidships section were exposed (Figure 3). The wreck
was a broad-hulled clinker-built cargo ship constructed
of pine originally and more than 20m in length with a
stern rudder and an estimated beam of ¢. 7-8m.
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Small finds and animal bone refuse were concentrated
in the bottom of the hull. In addition to rigging, ship-
related items and clothing, less common objects
included bone flutes, gaming pieces of walrus ivory,
a carved wooden figure, and objects of whalebone
and soapstone. Most finds likely represent personal
belongings of the crew overlooked or discarded when
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the vessel was abandoned. The wreck remains were
removed by dredging in 1984 except for a salvaged
frame timber shown by dendrochronological analysis
to have originated from a pine in West Norway felled c.
AD 1400 (Kirchhefer 2013).

Both the identity and life history of the Husey ship
remain uncertain. However, the importance of Trzena
as a source of dried cod suggests involvement in the
stockfish trade with Bergen. It is also plausible to
suggest that the ship was purchased in West Norway
by Treena fishermen in exchange for stockfish. When
the vessel was no longer seaworthy, as indicated by
attempts to patch leaks in the hull with pitch/tar, it
was abandoned in the intertidal zone. The wreck’s
location was a natural harbour for the island’s medieval
population centre where a 15th-century farm mound
and church site have been documented.

Lovund wreck

The Lovund wreck is located in what was formerly a
narrow sound between the mainland and an islet along
the north-eastern shoreline of Lovund Island (Figure
4). A mechanical excavator significantly damaged the
wreck in 1976. Subsequent inspection by TM (Simonsen
1976) determined that the vessel was a clinker-built
oak vessel that lay upright and perpendicular to the
shoreline beneath a 50-70cm layer of fine sand. A
radiocarbon date from a wreck timber in 1977 produced
an age range of cal AD 1398-1530 at two sigma.
Dendrochronological analysis of two oak planks (Bonde
2012) confirmed that the vessel was built after 1441 but
incomplete outer sapwood hindered a more precise age
determination. The oak was sourced to Agder in the
Serland region of southern Norway.

Lovund wreck excavation in 2016

There has been considerable local interest in excavating
and exhibiting the Lovund wreck since its discovery. A
consortium of Lovund businesses first contacted TM
in 1995 regarding wreck excavation and intermittent
contact occurred in the following years. Contact was
renewed in 2015 from a local interest group organised
to support the excavation and exhibition of the Lovund
wreck. At this point TM and the NMM decided to
collaborate in conducting a preliminary study of the
wreck financed by the interest group.

Over a three-day period in April-May 2016, the wreck
was documented by maritime archaeologists from the
NMM and TM (Falck et al. 2016). A recently constructed
sea barrier wall enabled the wreck locality to be drained
and kept dry with pumps during excavation. The sand
layer overlying the wreck was removed mechanically
and the main boat timbers exposed by hand excavation
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to record the extent and construction details of
the vessel. Documentation with close range digital
photogrammetry (Agisoft Photoscan) enabled 3D model
generation and a reliable estimate of timber volume
(Figure 4). The vessel was originally 11-12m in length
with 12 strakes and a set of ¢. 20 frames (Figure 5). It was
an open cargo boat with a probable curved stem and
straight stern, sternpost rudder, and plank sheer on the
sheer strake interior. No evidence of a keelson, mast-
step or mast was observed. The planking joints were
caulked with a combination of woollen textile strips
and twisted animal hair soaked in tar. The presence of
pitch mixed with animal hair pressed into the planking
joints and a tarry layer spread over the interior of the
lower strakes is suggestive of maintenance necessary to
prevent leakage in an older vessel. This lends support
to a scenario in which the boat was abandoned, further
strengthened by the absence of cargo and concentration
of large angular rocks (not ballast stones) in the hull
suggesting that the vessel was scuttled.

Small finds recovered from the sand layer within the
hull included leather footwear, treenails and a hand
whetstone. Additional in situ finds were recorded
directly above the lower strakes and keel, including a
stationary rectangular 50 x 10cm whetstone 1.3m from
the stern end of the keel. The whetstone was resting
on two different types of front-lace leather shoes above
a concentration of wood shavings, charcoal and small
fish bones. A piece of parchment was also recovered (K.
Gebremarian: pers. comm.).

Although the boat is not complete, with some parts
damaged and others in poor condition, it will still be
possible to conserve, reconstruct and exhibit the find.
The Lovund interest group has guaranteed financing
of a complete wreck excavation in 2017 and 1:1 scale
digital 3D documentation of the individual timbers as
the basis for the construction of a scale model followed
by conservation and reconstruction for exhibition.

Bjervika, Oslo harbour

The two wreck locations described above stand out
as examples of rural harbourscapes in a late medieval
context. In contrast, Oslo was an urban harbour and
economic centre with added importance as the seat
of royal and ecclesiastical control (Nedkvitne and
Norseng 2000). This urban harbour setting appears far
removed from the remote Helgeland coast considered
economically and environmentally distant from both
the south-eastern coast of Norway and continental
Europe. At the same time, the maritime link between
Bergen and northern Norway through the stockfish
trade, calls into question the notion of remoteness and
marginality. Oslo must also be considered a remote
European harbour, and is, compared to the importance



THE SOCIAL CONTEXT OF BOATS AND MARITIME TRADE IN LATE MEDIEVAL NORWAY

@ NORSK

= MARITIMT MUSEUM

Figure 4. Location map and 2016 plan drawing of the Lovund wreck
(S. Ahrens, Norwegian Maritime Museum).

and size of Bergen, a minor town throughout the
medieval period. Still, Oslo is undoubtedly urban
in character. In this paper, it is also Oslo’s urban
harbourscape qualities that will aid us in comparing
and discussing the two contexts. What stories can
these shipwrecks tell, and what behavioural and social
inferences can be extrapolated from the material
shipwreck evidence?
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The medieval and post-medieval harbour of Oslo has
undergone numerous phases of modification during
the last century, but with the extensive redesign
of the industrial harbour since 2000, large parts of
the material remains of the old harbour have been
removed. The Barcode project that revealed thirteen
shipwrecks (Gundersen 2012; Vangstad 2012) mainly
covers the post-medieval harbour but the eastern part
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Figure 5. View facing north of the Lovund wreck following
excavation in 2016 (S. Wickler).

of this project also includes structures and cultural
layers from medieval Oslo. This is where the Barcode 17
wreck was found (Figure 6), and what makes it a useful
link to understanding harbour development during
the transition between the medieval and early modern
period.

The waterfront at around AD 1300 consisted of
timber caissons for storehouses (sjgbod) and wharves
(Molaug 2015: 350). Despite substantial economic and
demographic setbacks following the mid-century
plague pandemic, the harbour layout remained
essentially the same in the late 1300s. Many boats
must have been moored at these wharfs, or anchored
nearby, at least during the summer season. Molaug
(2015) estimates that the AD 1300 shoreline with
warehouses covered a distance of 400m. The economic
foundation for late medieval Oslo lies in its hinterland
and a favourable location in inner Oslo fjord (Iversen
2015). International trade was partially governed
by Hanseatic merchants, many of whom had direct
links to Baltic towns such as Rostock. The trade still
represented cargo that could be transported in smaller
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coastal traders, and the significant shift towards timber
as the major commodity for international trade did not
occur until the late 1300s to early 1400s.

Barcode 17 wreck

It was during the excavations conducted by the
Norwegian Institute for Cultural Heritage Research
(NIKU) in 2013, that the remains of a boat were
discovered (Figure 6). The Museum of Cultural History,
University of Oslo (Billand Engen in prep.) conducted the
excavation, while the post-excavation documentation
of the ship timbers was undertaken by the NMM
(Rodum in prep.). The reports are still preliminary.
Despite the incomplete status of reconstruction, the
main measurements and construction features are
known, making it possible to compare this wreck with
the two vessels from northern Norway.

The Barcode 17 is a lapstrake vessel that can be
classified as a large open boat. The dendrochronological
dating points towards construction shortly after 1350
(Daly 2016), and the suggested depositional date is
around 1400 (Bill and Engen in prep.). It was built
using an eclectic combination of oak (Baltic) and pine
(Scandinavian). The reconstructed hull dimensions
indicate a length of 12m and width of 4-4.5m (Rodum
in prep). It is constructed on a ‘log shaped’ keel with
a curved stem and a raked sternpost with rabbets for
the strakes. The hull has 12 strakes on each side, but
the gunwale is only preserved as a fragment on the
starboard side. The boat has twenty frames, all made
from pine, and the distance between the frames varies
from 35-55cm. The planks are mainly held together
by clinker nails with square roves. A well-preserved
429cm-long keelson made of oak, reveals that the mast
was placed slightly fore of amidships. The boat was
waterproofed using plant fibres, animal hair, tar and
textiles. There is considerable evidence of wear and
tear with extensive repairs undertaken to keep the boat
afloat.

A comparative wreck assessment

Although displaying general similarities in terms of
their function as cargo vessels and relative age, the
three wrecks exhibit a significant degree of variability
and distinctiveness that points to differences in use and
life histories within a broader Norwegian and European
maritime trade context. The lack of direct parallels
in the existing corpus of Norwegian medieval wreck
evidence increases the difficulty of characterising the
vessels but also presents an opportunity to enhance our
knowledge of trading vessels from the period.

The three wrecks were cargo vessels but none
contained cargo or ballast. The removal of cargo and
other inventory prior to sinking strongly suggests that
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Figure 6. Location map and plan of the Barcode 17 wreck in Bjervika, Oslo harbour, showing contemporary timber caissons and
changing waterfront.
(Plan drawing Museum of Cultural history, University of Oslo, map inset: S. Ahrens, Norwegian Maritime Museum).

the vessels were abandoned rather than being wrecked.
Evidence for maintenance activity with the application
of tar to the planking joints and strakes on the Helgeland
wrecks further indicates that the vessels were showing
signs of age and reduced seaworthiness. The wrecks are
open, clinker-built wooden vessels with sails associated
with the ‘Nordic’ boat-building tradition, although the
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Barcode wreck was partly built of Baltic timber while
the Helgeland vessels from Trana and Lovund were
built of pine from West Norway and oak from South
Norway, respectively.

Contrasts between the three wrecks are most evident
with regard to overall size, dimensions, and the type and
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source of timber utilised. Although built from timbers
originating from, and most likely constructed in, the
southern part of Norway, the use of oak timbers in the
Lovund boat provide a different set of construction
parameters than the pine timbers of the Husgy ship.
However, it should be added that the analysis of the
Lovund boat is still at an early stage. Construction
with Baltic timber (0ak) combined with Scandinavian
pine also distinguishes the Barcode 17 vessel from the
others.

The Lovund boat is significantly smaller than the Husgy
ship with an estimated length of 11-12m and only
twelve strakes in comparison with a length in excess
of 20m and at least nineteen strakes in the Husey ship.
The Lovund vessel also has less massive construction
features such as frame dimensions of c. 15cm compared
with frames having sided dimensions up to 22cm from
the Husgy ship and average plank widths of 25.5cm vs.
29cm. Although both vessels had stern rudders, the
Husey ship had an angled scarf at the stern end of the
keel for a sternpost while the Lovund boat has a c. 12cm-
long rectangular mortise-and-tenon joint hole in the
stern end of the keel. Both vessels were undoubtedly
sailed although direct evidence is lacking.

The stockfish trade and the Helgeland wrecks

The account of Venetian merchant Pietro Quirini from
1432 (Wold 1991), a unique first-hand record of medieval
life in coastal northern Norway, provides insights of
relevance to the Trana and Lovund finds. Quirini was
shipwrecked on Rest in the Lofoten archipelago and
later taken to Bergen in a ship loaded with stockfish.
This is the first record of direct transport stockfish to
Bergen by a local maritime community representing an
organizational model, known as bygdefar in Norwegian,
which continued to characterize the stockfish trade
into the 19th century.

The late medieval period from c. 1350 through to the
end of the 15th century was the golden age of the
stockfish trade with the price for stockfish reaching a
peak in the mid-1400s when fishermen received three
times as much flour for their fish as during the century
prior to the plague (Nedkvitne 2016: 53). The price of
stockfish dropped appreciably in the 16th century
and never approached the same level in the following
centuries. Both of the Helgeland wrecks are from
this golden age in which local fishermen were able to
achieve a degree of affluence that would have made
possible the purchase of cargo vessels from the south in
exchange for stockfish.

Hanseatic trade and the Barcode 17 wreck

The Barcode 17 wreck was found just to the north of
where the Bishop’s Commons (Bispeallmenningen) met
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the waterfront (Bill and Engen in prep.), and south-east
of the river Hovin. While many of the shipwrecks in Oslo
are found in direct relation to wharfs (timber caissons)
(Gundersen 2012: 76), and even some partly underneath
them, there is no evidence for this in the case of the
Barcode 17. An anchor found in the immediate vicinity
of the boat is interpreted as having been used to moor
the vessel a short distance from the waterfront. The
boat may have been drawn away from the wharves,
in anticipation of loading, repair or for other reasons.
We know that the amount of time that a ship could be
moored at the wharves in Oslo was first regulated in the
13th century (Magnus Lagabgtes Bylov 1923: 35). The
anchor has a mark carved into it, suggesting ownership
of the anchor and/or the boat to which it was attached.
Furthermore, the Barcode 17 has extensive evidence
of wear and tear with cracks repaired by strips and
cramps and cask staves with textiles covering other
severe cracks. We also believe that the boat had at least
two building phases (Rodum in prep.).

The physical remains shed light on the life history of
the boat, including its crew and the merchants who
benefited or suffered losses from the trade in which
it was involved. During the 14th and 15th centuries,
trade over longer distances was organised from the
large Hansa towns. The known historical dominance
of Hanseatic merchants from Rostock in late medieval
Oslo, combined with the fact that the oak timber in the
Barcode 17 was originally cut in the southern Baltic,
supports the contention that the Barcode 17 was used
in this traffic, and was owned by the Hansa. Although
much of the trade connecting Oslo to the international
market was conducted by Hanseatic merchants, Oslo
was not considered a proper Hansa town, such as
Bergen. This has mainly to do with the rights the
merchants had in the town when they traded. On the
other hand, the Hansa merchants in Oslo were more
socially integrated than in Bergen although those in
Bergen had greater commercial and political power
(Bull 1922).

The ships that sailed between Rostock and Oslo were
mainly small coastal traders and in written sources,
the somewhat generic name skute is cited (Nedkvitne
and Norseng 2000: 358). In sources from 1367-68, sizes
between 12-20 lester are mentioned, but Mortenssen
(1995: 105) also refers to sizes as low as 1.5 lester. By
comparison, the Hanseatic trade in Bergen during the
late medieval period utilised ships of about 40 lester. In
Christlieb (1934), cited in Nedkvitne and Norseng (2000:
451), a medieval lest equals one register ton or 2.83m>. A
skute of 12 lester could then be said to have a capacity of
34m®. The term skute fits well for the size and features
of the Barcode 17 (and the Lovund boat), and there are
other finds from medieval Oslo of similar size (Molaug
2012: 224). It also fits the descriptions presented by
Mortenssen (1995: 104) (concerning the Renaissance),
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where he confirms that skuter were common in Sweden,
Denmark and South Norway, and that the lively Baltic
maritime traffic was conducted mainly by skuter with
one mast and a square sail. Other features common to
the skute include a proper keel, a straight stern and a
curved stem. This short discussion on types and sizes
illustrates that much (overseas) trade was done on
small coastal traders that are less visible in written
sources than large ships. As shown by the Barcode 17,
studying the physical remains of this trade reveals
considerable variability, even between boats of similar
size and function.

The distance between Warnemiinde (the shipping port
of Rostock) and Oslo is 366nm (measured using Google
Maps). By comparison, the sailing distance between
Bergen and Lovund is about 457nm, and in a more
demanding rough sea. Sources from 1599 report that
a ship from Rostock took on average eighteen days
from Rostock to Oslo (Nedkvitne and Norseng 2000:
359). With good wind, the trip could be reduced to
only 6-7 days. Nearly the entire voyage was made in
relatively sheltered waters, quite the opposite of the
situation sailors between Bergen and northern Norway
experienced, although a lack of wind would often delay
travel. The crew only lost sight of land during the first
stretch from Warnemiinde to Falster (Nedkvitne and
Norseng 2000).

In the season when the Oslo fjord was free of ice, mainly
from March to November (Nedkvitne and Norseng
2000: 358), attractive goods like flour, beer, malt and
hops would be shipped northward. Luxury items such
as fine textiles from other parts of Europe came on the
same vessels. The captain and his crew would be met at
the wharves in Oslo by the (Hansa) merchants to pick
up the cargo from their commissioners in Rostock. The
cargo was marked with an owner’s mark comparable to
the one on the anchor found next to the Barcode 17.
The items and barrels would then be cleared through
customs and eventually sold (engross). The transactions
were heavily regulated, concerning who they could sell
to, and how much time they were allowed to remain in
the harbour (Bull 1922: 129).

We have sufficient evidence to create a picture of
practical aspects of travel between the Baltic and Oslo
in the late medieval period. From a social perspective,
the role of the captain and crew is of considerable
interest but difficult to examine from available sources.
How many trips across the Baltic did a single boat
make each year? Did it stay in Oslo to engage in other
assignments? Who owned the vessel; the commissioner,
the merchant in Oslo, or the captain? How did the crew
interact with the residents of Oslo? We know that the
captain received payment for the transport, including
a bonus for bringing the cargo safely to the market
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(Nedkvitne and Norseng 2000: 359). The captain also
had to pay a designated ship tax, perhaps indicating
that he himself had official responsibilities with regard
to the ship and itinerary, in addition to ensuring safe
passage from port to port.

From wrecks to people: exploring the social context
of maritime trade

As discussed, the identity, function and social context
of the 15th-century vessels that came to rest on the
offshore islands of Treena and Lovund are likely to
have been directly linked to maritime trade between
northern and southern Norway. The wrecks provide
us with valuable insights into the stockfish trade from
the perspective of source communities rather than
the Hanseatic and Norwegian merchants in Bergen
who received the goods for further distribution or the
European consumers of the commodity.

Apart from the account by Quirini from Rest, this
perspective is poorly documented in historical
documents from the late medieval period. The
abundant small finds from the Husey wreck, while
neither extravagant nor costly, reveal a sophisticated
inventory of personal possessions potentially owned
by crew members from the local community. While not
as numerous, the objects recovered from the Lovund
wreck are similar in terms of function and source.
The collective finds also illustrate the broad range of
contacts to which ordinary members of islander society
were exposed through maritime trade. These individuals
were members of outward-looking, dynamic maritime
communities actively linked to impulses and influences
from the burgeoning urban centres of Europe.
Thus, small islands in northern Norway commonly
perceived as ‘marginal’ locations today were neither
isolated nor detached from society but functioned as
essential nodes in networks of maritime interaction
at the intraregional, interregional, and transnational
level (Wickler 2016b). The maritime communities of
northern Norway also possessed a highly developed
nautical technology coupled with seamanship skills
developed since the Early Iron Age where the sea was
viewed as a highway rather than a barrier.

Despite a reduction of ¢. 63% in the overall population
of Norway following the plague pandemic, the latter
part of the 14th century and most of the 15th century
witnessed considerable growth in the coastal economy
of northern Norway driven by favourable prices for
stockfish and reduced competition for resources
between fewer people (Nedkvitne 2016; Nielssen
2014: 309-10). This fuelled increased production of
dried cod and infrastructural investment related to
the stockfish trade including cargo ships suitable
for long-distance open-sea voyages. The Helgeland
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wrecks provide archaeological evidence supporting
historical documentation for direct trade with Bergen,
and other potential maritime commercial centres in
the south, during the 15th century. Although difficult
to confirm, the possibility that both vessels may have
been obtained in Bergen in conjunction with the sale
of stockfish illustrates the extensive nature of maritime
trade during the late medieval period. Although Oslo
is better documented in historical sources, the study
of vessel remains from both northern and southern
Norway reveals new aspects of maritime trade that
includes information on social contexts and the lives of
those involved.

Concluding thoughts

In this paper, we have taken an explicitly contextual
approach to maritime trade in late medieval Norway by
evaluating and comparing three wreck case studies from
widely separated northern and southern peripheries.
Although two wrecks are situated on remote offshore
islands near the Arctic Circle and the third is from
the urban port of Oslo, each was situated on the
medieval Norwegian and European periphery. Despite
sharing general similarities in form and function, the
vessels from north and south operated in dramatically
different economical settings and seascapes and each
had a unique life history that remains only partially
understood.

Even though the evidence gleaned from the physical
remains is fragmentary, it has been possible to
reconstruct key contextual aspects of the vessels
relating to form, function, and socio-economic
variables. Each vessel provides insights into the nature
of Norwegian maritime trade during the late medieval
period in which the Hansa merchants had a central role.
In the case of the Helgeland wrecks, this represents
the stockfish trade as viewed from the perspective
of coastal fisher communities. The Barcode 17 boat
provides tantalizing clues from the Hanseatic trade
between Rostock and Oslo and its importance for the
port of Oslo prior to the shift from smaller cargo to bulk
cargo in the 16th century.

By turning our attention from defining vessels as
predetermined types to exploring variability within
broader categories, it has been possible to gain
additional insights into the nature of trade during
the transition from the late medieval to early modern
period. However, there remain numerous unanswered
questions that await additional clarification. What
factors contributed to abandonment of the vessels
apart from diminished seaworthiness? Who were the
owners and users of the vessels throughout their life
histories? How accurately do the vessels reflect late
medieval trade along the Norwegian coast?
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Abstract

During archaeological excavations undertaken prior to a building project, an archaeologist unexpectedly came across some
timbers. On closer inspection, these were found to be the bottom of an upturned logboat. Radiometric dating showed that it
dated to the 8th century BC. Judging from the excavated section, the logboat was 90cm wide with an estimated length of 10-12m.

The Ljubljana Marshes, with 76 attested logboats, is the most important historical location in the region. Evidence of 18 dated
logboats indicates that this form of transport has been in continuous use from the Neolithic to the modern age. We have two
Iron Age logboats from the Ljubljana Marshes: one from Matena, currently on display in the National Museum, and another from
Zakotek. A few are older: one from the Bronze Age and three from Neolithic times.

In the 8th century BC, an era marked by the use of iron began. At the transition from the Bronze to the Iron Age, Slovenia
witnessed a change in its settlement pattern, evident from the abandonment of old settlements and the springing up of new
ones on higher ground. They were surrounded by extensive barrow cemeteries and iron-working areas. Near those defended
upland settlements were many smaller protected settlements and lowland settlements.

Some of the settlements near the excavated area are situated to the north: one on Castle Hill and another directly under the
steep slope of the hill at the Tribuna site. The others are situated to the east on the Gradi$¢e na Rudniku site and the better-

known hill-fort of Molnik above Orle and are surrounded by burial grounds.

Keywords

Logboat, Ljubljana Marshes, radiocarbon dating, Iron Age, Slovenia

Introduction and background

Data on vessels in the Ljubljana Marshes has been
collected for nearly two centuries. As a result of detailed
documentation and dating, many of these finds reveal
patterns that can be used to understand changes in the
environment and human adaptations. If we observe
the type of wood used, documented for 30 vessels, it
appears to be dominated by oak (Quercus sp.) in 18 cases
and spruce (Picea Abies sp.) in 11 cases. The use of beech
(Fagus silvatica) for the logboat from BoZje polje (SI-
77) is unusual. Although only 18 of the c. 80 recorded
vessels on the Ljubljana Marshes have been dated, it
is evident that all logboats older than 2000 years are
carved from oak, but more recent logboats are mostly
spruce (Table 1).

Palaeo-environmental research in the Ljubljana
Marshes has shown that these two species were readily
available locally over recent millennia. The change
from using oak up until the Roman Age to pine in later

IKUWAG6: 60-72

periods must have been due to a conscious selection
made by the logboat makers. However, it is not entirely
clear if the change of preferred wood is associated
with technological innovations that arrived with the
Romans, since the techniques of carving logboats and
their dimensions remained similar.

Radiocarbon  and  dendrochronological — dating
conducted on the Ljubljana Marshes in the past
showed that logboats originate from different periods
ranging from the Neolithic to modern times. Carving
and building tradition and strategy did not change
significantly in this environment, judging from data
which spans almost 6000 years. Here is the reason
why the Ljubljana Marshes are so important for
understanding the past. The preserved remains show
that technological tradition in terms of evolutionary
technical development hardly changed at all. We are
faced with a good example of discontinuous balances.
Introduced technology, probably present since the
Mesolithic period, enabled the intensive use of the
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Table 1. List of dated logboats from the Ljubljana Marshes. Logboats No. 1 and 2, Stare Gmajne II and Stare Gmajne I1I were
dated using dendrochronology by Katarina Cufar from Chair of Wood Science of Department of Wood Science and Technology,
University of Ljubljana (Velu§&ek et al. 2009). All other references of finds and dates are listed in the article by Miran Eri¢

(2009).

No. |Logboat Year |ID gg:ventional (lica:librated age Species %:Irgth X;S)th
1 Stare gmajne II 2002 |SI-75 3211+12 BC (D) Quercus sp 120+ 90
2 Stare gmajne 111 2002  |SI-76 3134+12 BC (D) Quercus sp 300+ 90
3 Veliki mah 1996  |SI-08 4210+40 BP 2808 - 2756 BC Quercus sp 100+ 50+
4 Za strugo 1989 SI-09 3190+£130 BP 1622 - 1369 BC Quercus sp 800+ 100
5 Matena 1927 SI-03 2700+35 BP 855 - 813 BC Quercus sp 930 87
6 IZanska I 2016 SI-81 2500+30 BP 768 - 739 BC Quercus sp 700+ 90
7 Zakotek 1990  |SI-07  |2350+130 BP 564 - 354 BC Quercus sp 900+ 100+
8  |Jelovsek 1892 |SI-02 2125+30 BP 200 - 106 BC Quercus sp 1200 100
9  |KrtineII 1996  [SI-05  |205040 BP 111 BC-2 AD Quercus sp 630 70
10 |Vrhnikal 2001 SI-60 1995455 BP 51 BC-70 AD Quercus sp 1500+ 130+

2008 |SI-60 193040 BP 48 -125 AD
11 |Zitnik 1978 SI-06 1940+80 BP 46 BC - 140 AD Quercus sp 1240 90
12 |Krtine I 1992 [SI-04  |1800+35 BP 139 - 198 AD Picea abies sp 540 70
13 |PriJurijull 2001 SI-58 82080 BP 1154 -1277 AD Quercus sp 237+ 59
14 |KaminII 2001 SI-66 710+40 BP 1262 -1299 AD Picea abies sp 465+ 45
15 | Siveev graben I 2002 |SI-59  |380+80 BP 1446 - 1524 AD Picea abies sp 174+ 61
16  |Podpel 1999  [SI-18  |290£80 BP 1485 - 1666 AD Picea abies sp 760+ 82

complex accessible environment and remained efficient
and unchanged until a new era changed the method of
exploitation (Eri¢ and Kavur 2012). In the early 19th
century, trade and farming completely changed and
the logboat slowly disappeared from the set of tools
necessary for agriculture, transport, commerce and
life in the marshes. But the spatial distribution of the
vessels is also interesting.

All the medieval and early modern logboats were
discovered in the Ljubljanica River itself, but older
vessels are dispersed over the whole of the Ljubljana
Marshes with several earlier vessels in its western
part. A third of all logboats were found in the northern
part of the Ljubljanica River in the area between the
Podlip$¢ica stream to the west and Drobtinka stream to
the east side (Figure 1: a). The other high concentration
of ten known logboats is in the wider area of Zakotek
between Gorifica and Kamnik under Krim (Figure
1: b). The third area consists of the marshes at the
northern edge of the Ig alluvial fan with 16 (Figure 1:
c). In the area of the village of Crna vas, from about a
mile south of the Ljubljanica River from Kosler’s farm
and continuing almost to the banks of the hill of Debeli
hrib on the east, there also exists a narrow zone of 12
identified vessels (Figure 1: d). All of the above logboats
were discovered at altitudes between 285m and 290m
asl. Their distribution is most likely related to the
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probable extent of the water surface at the time of the
abandonment or sinking of each logboat. The increased
number of finds is probably due to this area remaining
an axis of communication at a time when a lake or
floodwater was drying up, or streambeds of former
watercourses surviving here (Erig, Gaspari and Kavur
2012).

Fieldwork

Prior to the housing construction, the Institute for
the Protection of Cultural Heritage of Slovenia (IPCH)
ordered that a preliminary protected archaeological
investigation should take place. This was undertaken
by the mechanical excavation of three test trenches
of 3 x 1.5m to determine the depth and nature of
any archaeological stratigraphy. The research area
was located within the heritage area Ljubljana—pile
dwellings Ilovica. An ArheoVed company conducted
archaeological research on 24 July 2015, with guidance
from Pavla Peterle Udovi¢ (Figure 2) and professional
supervision carried out by Mija Topli¢anec from IPCH.
The weather conditions were stable, mostly cloudy
with summer humidity and temperatures between
25°C and 31°C and this affected the speed and working
conditions during the execution of works. Due to the
discovery of a logboat in one of the test trenches, it
was decided to increase the number and size of the
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Figure 1. Medieval and early modern logboats discovered in the Ljubljanica River, including older vessels dispersed
across the Marshes.

trenches in agreement with the supervisor. The aim  was located at a depth of between 0.40m and 0.45m, and
of these changes was to determine the approximate  oriented in the direction north-east and south-west;
length of the logboat. When the four test trenches were ~ 0.90m wide and 0.29m high, it was carved from oak.! The
excavated, a single, straightforward stratigraphy of this ~ top of the boat-side is about 1.1cm thick. In contrast to
area was identified. the all other logboat finds from the Ljubljana Marshes,
the IZanska 1 logboat was deposited upside down.
The first trench had a size of 1.80m x 1.20m and was  Since the surface of the logboat was quite rotted and
1.13m deep. Three strata were documented. The  abraded, traces of the carving tool on the surface had
geological base represents lake deposits, half of grey  not been preserved. Due to this unexpected find, we
to olive-grey and half of light olive-grey sandy silt with ~ decided to continue with the excavation of two more
crushed snails (lake deposit). Above it is a very dark  trenches. They were placed 2.80m north-east and 2.30m
grey layer of silt and coarse sand with a large amount of ~ south-west of the excavated area. The purpose of these
organic material, which could be a layer of alluvium or ~ examinations was to detect the stern and bow of the
deposited by the Ljubljanica River. The upper stratum  logboat and determine its total length. Unfortunately,
consists of a very dark grey sandy silt mixed with  these trenches did not locate the extremities of the
coarse sand, rubble, gravel and stones. It also contains  boat so we can only guess that its length was originally
fragments of modern pottery and pieces of modern  from ten to 12 metres. A length of 2.85m was therefore
bricks. This layer represents the former material of a  recorded (Figure 2).
ploughed field that during investigation was overgrown
with grass turf. The next trench was 3.10 x 1.23m in size, at a depth of
0.68m and located north-east of the previous trench.
The second trenchwas 2.90mx 2.70minsizewithadepth ~ The stratigraphy was quite similar to that of the first
of one metre. At a depth of 0.85m from the surface of  trench. At the bottom of the pit we came upon a sterile
today’s sterile lake, a deposit base was identified. Above  base, which also represents lake deposit as in other
it lay an alluvial layer of black clay silt with organic  trenches; this is covered by an alluvial layer of mostly
material (leaves, branches, grass) and crushed snails.  organic material. The most recent layer is a layer
The logboat was deposited partly in this layer and was ~ of arable land, today overgrown with grass turf and
later covered by the alluvial layer of black silt with  containing fragments of modern bricks.
coarse sand and organic material. Above it is arable
land, overgrown with grass turf. In the upper layers,
fragments of modern ceramics—porcelain plates and ! Identification of the wood was done by dendrochronologist

pieces of modern bricks—were identified. The logboat associate professor Dr Tom Levani&, Head of the Department of Forest
Yield and Silviculture, Slovenian Forestry Institute.
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Figure 2. The Ljubljana Marshes is a karstic field situated in Central Europe between the North Adriatic Sea to the west, the
Dinarides to the south, the Pannonian Basin to the east and the Alps to the north (Image based on blind maps of the Institute
of Archaeology, Slovenian Academy of Science and Art). Fieldwork and the extended excavated trench with part of the logboat.
View to the north (Igor Buser). Closer view of discovered logboat (Nata3a Buser). The trench was documented by multi- image
photogrammetry (3D model by Ziga Stopingek, Computer Vision Laboratory of Faculty of Computer and Information Science,
University of Ljubljana).
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The last trench, 2.08m x 1.19m in size and 0.62m
deep, was excavated south-west of the second trench.
Therein we documented four strata, similar to the other
trenches. The geological base is a lake deposit, with an
alluvial layer of dark olive-grey clay silt with organic
material, coarse sand and crushed snails above. The
most recent deposits of this layer constitute black silt
with organic material and crushed snails. The alluvium
is covered with arable land, overgrown with grass turf,

Radiocarbon dating result

In examining the logboat we had limited possibilities
for radiocarbon dating the timber due to the authorities
deciding to preserve the logboat in situ. This meant that
it would be impossible to excavate the area surrounding
the logboat, which could potentially have enabled a
precise and wiggle-matching method of sampling the
logboat. However, we only had the opportunity to take
a sample from the exposed upper edge of the logboat.
The sample was treated according to standard protocol
and sent to the BETA Analytic Laboratory, and we
received the conventional result of 250030 BP (BETA-
427161).

Narrow context of Iron Age transport across the
Ljubljana Marshes

Logboats were for thousands of years the basic water
transport, and one of the main cultural features, of the
Ljubljana Marshes during the Bronze and Stone Ages.
Bearing in mind the many archaeological finds reported
from the first half of the 19th century onwards, the
logboat today could be considered the emblem of
this increasingly endangered landscape. With new
discoveries in the last twenty years, this observation
only reinforces the importance of dating, which was
previously the exception rather than the rule, as we
unveil new time horizons.

The earliest mention of logboats as archaeological
finds is encountered in a book by Franz Hochenwart Die
Entsumpfung des Laibacher Morastes, which describes a
small oak-wood logboat, discovered in 1827 during the
dredging of the Galjevec channel (Hohenwarth 1838). In
the following decades, Karl Deschmann (DeZman 1858)
and Alfons Miillner (Miillner 1892; 1894; 1897) discussed
archaeological finds of logboats, increasing the number
of logboats known to 19 at the end of the 19th century.
The Roman cargo ship from the Lipe (discovered in
1890) and the plank ship under Medvednica on the
hill of PleSivica should also be included. Next Anton
Melik reported almost 17 new vessels in 1946 (Melik
1946: 72, footnote 122). In fifty years, Josip KoroSec also
investigated this issue (KoroSec J. 1953; 1954; 1955a;
1955b; 1963; KoroSec and KoroSec 1969). An impressive
and detailed inventory of 18 new logboats discovered
after WWII and all older ones was prepared by Davorin
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Vuga (Curk et al. 1981). From 1977 to 1982, Vuga in his
fieldwork recorded a total of 22 vessels - mostly logboats
(Vuga 1977; 1980; 1981; 1982). In the eighties, four new
logboats were reported by colleagues at the Institute of
Archaeology of the Slovenian Academy of Science and
Art and by the Department of Archaeology, Faculty of
Arts, University of Ljubljana (Dirjec 1990). Up to 1990 in
the Ljubljana Marshes, two ships and 51 logboats were
recorded. After 1990, we discovered 21 new logboats
and three new ships (Eri¢ 1998; 2009) (Figure 3: top).

The logboat described in this article, 1Zanska T (SI-81),
is not the only one dated to the Iron Age. In the period
of +200 years (between 2700 to 2300 by radiocarbon
conventional BP date), we should mention two of them.
Matena I logboat (SI-03) made of oak with a length of
9.30m and width of 0.87m was discovered in 1927 at
Matena near the village of 13ka loka (Mal 1926), south
of Ljubljana and afterwards moved to the National
Museum of Slovenia (NMS). The logboat has, however,
been known since 1892 with its location described by
Alfons Miillner. Today the logboat is on permanent
display at the NMS (Figure 3: middle; Table 1: No. 6). The
logboat is dated to the Early Iron Age (TrampuZ Orel
and Eri¢ 2014; see list on Figure 9, No. 6). The second
logboat dating to this period is the Zakotek I logboat
(S1-07) made of oak with a length of 9m and width of
1m, discovered in 1987 at Zakotek near the village of
Prevalje pod Krimom, south-west of Ljubljana, by the
City Museum of Ljubljana’s researcher (Figure 3: bottom;
Table 1: No. 7). The logboat was preserved in situ, and
it is dated to the Iron Age by dendrochronological
correction (Dirjec 1990). Both logboats, Matena I and
Zakotek 1, have related shapes and constructional
details. The solution to the bow was the same, which is
elegantly narrowed on end, no more than 20cm wide,
with the square hollowed out rope-hole.

The spread of Iron-Age logboats in Europe

The database of all logboats ever discovered in
Europe includes more than 3500 noted finds as well
as recognised traces.? The oldest is the well-known
8200-year-old logboat from Pesse, and the logboat
database also contains the most recent one from the
early 20th century. More than 1800 logboats have been
dated either by radiocarbon or dendrochronology. The
database was started at the beginning of 19th century
based on chance finds such as the one in the book Die
Entsumpfung des Laibacher Morastes by Franz Hochenwart
(1938: 75). Hochenwart describes that in the years from
1826 to 28 as a result of the extension of the Galjevec
water channel, a small boat was discovered at a depth of

2 The authors of this article would like to thanks to our colleagues Dr.
Lars Kroger from Deutsches Schiffahrts Museum who while collecting
data and preparing the list of Iron Age European logboats helped us
with his extensive knowledge and revised the final result.
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Figure 3. Distribution of logboats on the Ljubljana Marshes between Vrhnika and Ljubljana (Image based on Google Earth Pro
Slovenian Logboat Database). Middle: Drawing of Matena (SI-03) logboat (by Davorin Vuga). Bottom: Drawing of Zakotek I (SI-
07) logboat (by Janez Dirjec).
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Table 2. List of logboats across Europe dated to between 2,700 and 2,300 with the period from 2,550 to 2,450 (yellow lines).
Conventionally measured dates were calibrated by refreshed OxCal 4.2 application. Green column is the frame of Hallstatt
plateau radiocarbon dating between *C 2500-2400 BP. Que - Quercus; Pin - Pinus. However, it is clearly evidenced from the list
of European logboats in that time that all except two of are made from oak, as we can observe on the Ljubljana Marshes over
more than 2,000 years. *It is not clear about the use of logboat-like shape.

ho. Logboat State 10 Conventional Callbrated age 10 Spedies Database
age (D) - Dendrochronclogy

1 Hauterive-Champréveyres CH-78 990-960 BC (D) Que B. Arnold

2 Douane-\Vingrave CH-59 970-%40 BC (D) Que B. Arnold

3 Chalain-Marigry FR-10 959 BC (D) Que B. Arnald

4 Chabirey-Montbec CH-35 957 BC (D) Que B. Arnold

5 Auvernier CH-09 B80-850 BC (D) Pin B. Arnold

(] Matena I SI-03 2700£35 BP B55 - B13BC Que A. Melik, M. Erid

7 Sevrier-Cret de Chatillon FR 2700£140 BP | 1088 - 756 BC Que B. Arnald

8 Furbara T 2695£100 BP | 980 - 791 BC Que? IC. Hirte, ]. Lanting

9 Sanguinet lo forét 9 FR 266050 BP 847 - 796 BC Que B. Arnold

10 Chalon Saint-Marcel 5 FR 2660£75 BP 910 - 786 BC Que? J. Lanting

11 Bevaix CH-18 264560 BP B56 - 787 BC Que B. Arnold

12 Sanguinet Put Blanc 5 FR 2630+50 BP B40 - 775 BC Pin B. Arnold

13 Roseninsel (Feldafing) DE 2570£70 BP Bl1 - 741 BC Que B. Arnold

14 Roseninsel (Feldafing) DE 900 (D) Que B. Arnold

15/1 | Blae Tarn GB-14 2550£50 BP B0O - 748 BC Que J. Lanting

16/2 | Hasholme GB 2550£100 BP | 808 - 702 BEC Que? B. Arnold

17/3 | Peterborough GB-108 2535+40 BP 794 - 748 BC Que J. Lanting

18/4 | Lathen DE 2530£60 BP 548 - 547 BC Que IC. Hirte

19/5 | Terbregge NL 2505435 BP | 771 - 741 BC Que? | J. Lanting

20/6 | Izanska I SI-81 2500+30 BP | 768 - 739 BC (?) | Que P. Peterle, M. Eri¢

21/7 | Skaggered SE 24854100 BP | 775 - 509 BC Que? | J. Lanting

22/8 | Nijeveen HNL 248040 BP 673 - 541 BC Que? J. Lanting

23/9 | Fiskeby SE 245572 BP 592 - 474 BC Que? 0. T. Kastholm

24 Voorsterbos Kodoelerveld NL 2440430 BP 544 - 430 BC Que T. 1. Maarleveld

25 Kilraughts. Co. Antrim* R 240520 BP | 488 - 409 BC Que? | N. Gregory

26 Lees Island 5 IR 2400+30 BP 493 - 406 BC Que? K. Brady

27 Vasterso Lemvig DK 2400£75 BP 551 -397 BC Que? K. Bork-Pedersen

28 Saint Germain du plan FR 2370+45 BP 511 - 394 BC Que A. Dumont

9 Martebo myr SE 2370+35 BP 487 - 396 BC Que? 0. T. Kastholm

30 Zakotek 1 51-07 2350130 BP | 749 - 6B4 BC Que B. Dirjec, M. Erif

3 Mechelen-Nekkerspoel BE 2345+50 BP 509 - 373 BC Quea? J. Lanting

32 Sisak I HR 2330£140 BP | 552 - 343 BC Que 1. Radig-Rossi

33 Oudon-Lile Neuve FR 2320460 BP 434 - 356 BC Qua? B. Arnald

34 Clifton 1 GB 2310450 BP 434 - 356 BC Que 5. McGrail

s Shapwick GB 2305£120 BP | 541 - 199 BC Que 5. McGrail

1.5m at the bottom of a channel (SI-62). After the vessel
was exposed, the oak crumbled.

Over the last 180 years or so, thanks to many researchers
around Europe, and especially those working in recent
decades,® we have a more comprehensive and complex
picture of early watercraft, through all of the history
of transport on the European continent. Particularly

* Béat Arnold, Jan Lanting, Christian Hirte, Sean McGrail, Waldemar
Ossowski, Lars Kroger, Niall Gregory, Karl Brady, Ole Kastholm, Thijs
Maarleveld, Davorin Vuga and many others.
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valuable is the database of dated logboats, because it
helps us to understand human activities in narrow time
windows. We can discern the transporting activities in
Europe between 2700 to 2300 BP, and more narrowly
between 2550 to 2450 BP.

Radiocarbon dating controversy

It is not our intention here to open high-level
discussions on the radiocarbon dating methodology or
to question the methodology. However, it is necessary
to show in one simple case of logboat radiocarbon
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Figure 4. Distribution of logboats over Europe from the list on Table 2 connected by number. Green dots show logboats in
frame of Hallstatt plateau and red dots show logboats in frame of £50 years of 2500 (Image: M. Eric).

dating how important it is to know the possibilities
of interpretation before we come to a final conclusion
about date.

Vrhnika I logboat (SI-60) was first investigated in 2001
by the Slovenian Underwater Archaeology Division. At
that time, part of the logboat was documented as being
11.50m long and was exposed at the bottom of the
river (see Kavkler and Eri¢ in this publication; Figure
1). We estimate the logboat to have been longer by a
few metres as sediments covered part of it. A sample
of wood for radiocarbon dating was at that time taken
from the part of logboat which had been exposed in
the water flow for an unknown period. Results of gas
radiocarbon dating methods were 199555 BP (Z-3294).
When the logboat was prepared for excavation and
removal from the Ljubljanica River later in 2008, it was
sampled again to confirm (or not) the previous results.
It was again sampled from the water-exposed part of
the logboat, and the results of AMS radiocarbon dating
were similar: 193040 BP (Beta-250375).

During the logboat excavation in 2015 (Gaspari 2017),
eight samples were taken from the bow of the logboat,
which had been covered in deep sediment. These
samples were dated using wiggle-matching dating
(WMD). Such an exact method of dating samples
from the part of the logboat that had been covered by
sediment and never exposed to freshwater surprisingly
shows us how big the differences in measurements
could be. Two WMD pairs of samples, the first from
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the pith and the bordered tree-ring boundary, and the
second in the middle of the tree on a closer distance,
allow us to assume that the beginning of the logboat’s
use is from around the beginning of the first century
BC. This dates it at least 200 years earlier than the
earliest dates from 2001 and 2008.

It is, therefore, necessary to be aware of this fact and
also take into account the measured difference in the
understanding of former radiocarbon measurements
made in the last decades, especially in those countries
which use a similar procedure. Researchers are
informed about the discovery of a logboat, visit the
site to examine the artefact, rarely take more than one
sample without a controlled part of the sample position
in the wood structure (whether it is from the pith or
bordered sapwood, or the cambial part of the trunk
cross-section). In many cases this is taken without
information on ecological or environmental conditions.
Many radiocarbon dates originate from post-sampling
methods of old museum artefacts which have been
exposed in museum conditions for decades. We must
assume that such radiocarbon dating is surely infected
by new carbon particles and consequently leads to so-
called ‘false’ results, which are more recent than the
real age of the wood.

The second controversy is the Hallstatt plateau in
Iron Age radiocarbon dates, where the dates, however
precisely they are analysed, should be interpreted as
a being of a calibrated date of 800-400 CalBC (Van der
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Plicht 2004; Reimer et al. 2004). More research is needed
on the accuracy of the border of the Hallstatt plateau.
Is the year 2500 the beginning of this phenomenon or
could it also be 25057

If we examine both controversies together, we can
assess what exactly we can deduce about the Matena
I logboat (SI-03). As was mentioned above, the logboat
was exposed to air in 1927 and removed to the NMS.
After it was brought to the NMS the logboat was
preserved with a solution of glue. However, a review of
the logboats in the NMS by Davorin Vuga (1980) showed
that it had substantially shrunk, with more than 5% in
the longitudinal axis of the logboat entirely lost from
its original shape. Because of this, shortly afterwards
in 1982, the logboat was preserved again by Ivo Nemec
from the Restoration Centre of Slovenia. The work
was carried out in the hallway on the first floor of the
National Museum. We had an opportunity to sample the
logboat, and in 1994 Jan Lanting reported a radiocarbon
date of 2700+35 (GrN-20811).* To summarise, that
logboat was exposed to air for 67 years and it was two
times partly saturated with fresh substances such as
glue. The Vrhnika I logboat’s story of radiocarbon
dating shows that its real age could be significantly
older than the samples which were infected with recent
carbon. This scenario forces us to rethink all older
radiocarbon dates. The argument concerning the age
of the Vrhnika I logboat gives us a reason to take the
age of the Matena I logboat as a terminus ante quem with
a reasonable assumption that it could have been used
during the Iron Age.

Regional Iron Age archaeological context

At the beginning of the first millennium BC, an area in
central Slovenia was colonised by people of the so-called
Ljubljana Urnfield culture. This included a significant
part of the Dolenjska and Bela Krajina regions. Among
the sites here is the best-studied cemetery in Ljubljana
(Pu$ 1971; 1982), which was in use from the end of the
second millennium BC to the third/second centuries
BC. Urn burials are a feature of the first cultural phase.
A significant change in material culture is apparent
in the next phase (Gabrovec 1973: 338). One of these
changes is the appearance of iron, which is first
encountered sporadically in Phase Ila. In Phase IIb,
jewellery and dress accessories (brooches, bracelets,
necklaces, needles) are commonly made from iron.
Iron jewellery is used during Phase Illa, but gradually
disappears. Within central Slovenia, iron began to be
used in the 8th century BC. At that time substantial
changes in settlement patterns also began. Old Bronze
Age settlements located on low-lying terrain were in
decline and new settlements were constructed on hills,

# Unpublished report of radiocarbon dating analysis sent to the
National Museum of Slovenia by Jan Lanting.
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These were continuously inhabited throughout the
Early Iron Age. Compared to the Late Bronze Age hill
forts they are fewer in number, but the living area is
several times bigger in the Early Iron Age settlements
(Dular and Tecco Hvala 2007: 137).

The earliest known settlements in the region of the
Ljubljana Gateway have been dated to the end of the
second millennium BC. During the transition from the
Late Bronze Age to the Early Iron Age, these settlements
were occupied and this continues to the 1st century BC.
However, a series of hill settlements persists on the
eastern outskirts of the Ljubljana Marshes during the
Bronze and Iron Ages, but these have not been precisely
dated, except the site at Prule (Tribuna; TerZan and
Cre$nar 2014: 696). The residents of the hill settlements
would have had significant overview and control over
the Ljubljana Marshes to the west (Figure 5: top).

Meanwhile, south-east of the Ljubljana Gateway several
settlements have been identified including the hill
of Gradis¢e above the village of Rudnik (Sasel 1975a:
191), Molnik Hill near Podmolnik (Sasel 1975b: 195; Pus
1984: 134; Pu$ 1991; Dular and Tecco Hvala 2007: 162,
fig. 90 and 155), Vrhovka on the hill of Mali vrh near
the village of Smarje (Gabrovec 1975: 201), Vinji hrib
near the village of Vino (Pu§ 1975: 195; Dular and Tecco
Hvala 2007: 268, fig. 166) and at the village of Gradi$¢e
above Pijava Gorica (Truhlar 1975; 200; Dular and Tecco
Hvala 2007: 268, fig. 168). On the southern outskirts of
the eastern part of the Marshes settlements continued
to be occupied at Golo Hill (Sasel 1975¢: 180; Vuga and
Smid 1977: 328), at Pungert near Ig (Sasel 1975d: 180),
along with two supposed settlements at Grad hill above
the village of I8ka vas and on Srobotnik hill above the
village of Tomiselj.

The IZanska I logboat (SI-81) dates from the 8th-
century transition from Bronze to Early Iron Age. This
logboat remains in situ and is located around 230m east
of the present riverbed of the Ljubljanica River and
400m north-east of the confluence of the Ljubljanica
River and IZica River. The nearest settlements are at
Prule (see above) 2km to the north, near the Ljubljana
Gateway, and Gradi$Ce to the east (Figure 5: bottom).

In the area close to the logboat, three settlements from
the end of the Bronze Age and Early Iron Age have so
far been documented. All are located on the right side
of the Ljubljanica River: a hill fort on the hill of Grajski
gri¢ (Vidi¢ 1990: 178; Horvat 1991: 232-33; Pus 1992: 18;
Vojakovil 2013: 341-44); a lowland settlement at Prule
(Tribuna) under the southern foothills of Grajski gri¢;
and, on the northern foothills of Grajski gri¢ a limited
village complex was recognised (Draksler et al. 2011;
Vojakovit 2013: 351-52). A nearby cemetery in the yard
of the Slovene Academy, SAZU (Slovenska akademija
znanosti in umetnosti), NUK II archaeological site and



LOGBOAT IZANSKA I (SI-81) FROM LJUBLJANA

Figure 5. The wider area of Ljubljana Marshes through the Iron Age shows us frequent activity
on the eastern part of marshes. Also included are Matena I logboat (SI-03) and Zakotek I
logboat (SI-07) positioned (ALS credit by GURS; image: M. Eri¢). Bottom: Closer area of Iron Age
settlements, where burial and other logboats are situated
(ALS credit by GURS, image by M. Eric).

burial in Congress Square, supplements our knowledge
of this area. All this area is on the left bank of the
Ljubljanica River.

The settlement of Prule (Tribuna) mentioned above
was archaeologically well excavated in 2008/2009.

The remains of wooden buildings as well as gravel and
paved streets were identified. Houses were placed in
rows along the streets, orientated on a north-east and
south-west axis with a slight deviation to the north or
south. Houses were rebuilt and restored frequently.
The settlement lay on an at least occasionally active

< =4
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riverbed, which flowed out of Grajski gri¢. Buildings
north of the stream are thought to have been used
for economic activity with the residential part of the
settlement to the south, judging by the assemblage of
artefacts. Deposits probably made by inhabitants of the
largest settlement are spread out on the land between
the Ljubljanica River and Grajski gri¢ (Vojakovi¢ 2013;
Gaspari, 2014: 85).

Vojakovi¢ (2013: 340) assumes that this area is probably
the industrial part of the principal settlement centred
on a residential area, which is conjectured to be
situated on Grajski gri¢. The excavated fort covered
approximately the same area as today and encompasses
Ljubljana Castle on Grajski gri¢. Its construction
almost entirely displaced the remains of a prehistoric
settlement. Protected archaeological excavations of
the eastern part of the district have shown that the
settlement was inhabited during the 8th and 7th
centuries BC (Vici€ 1990: 178).

The IZanska 1 logboat (SI-81) belongs to a group of
discoveries that challenges researchers and raises
interesting new questions. It is well known that logboats
were used for farming, fishing, hunting, transport and
trading. Can the location of logboats aid the recognition
of the economic space of the settlement? Can isolated
logboat finds complement a better understanding
of the use of space outside settlements and graves
or graveyards? Will they help us to understand the
transition from the Late Bronze to the Early Iron Age?
Did communication between the forts also take place
along the waterways? Did a network of forts on the
outskirts of the Ljubljana Marshes exploit these marshy
waterways?

Finally, we should mention two logboats found nearby
which are relevant to our research even though
they have not been dated. First is the previously
mentioned disintegrated and never-dated oak logboat
from Galjevec (SI-62), which is reported to have been
discovered at a depth of 1.5m beneath the surface. The
second is the oak logboat Dimi¢ (SI-37) that is described
as having been discovered during the digging of a new
stream channel. They are reported as being in situ but
this seems doubtful as in the 1990s this area was entirely
built up with the South Ljubljana Rudnik trading zone.
However, it should be emphasised that both are made
of oak and both were more than 1m below the surface,
at a greater depth than the 1Zanska I logboat (Figure 5:
bottom).

The discovery of the IZanska Ilogboat certainly confirms
that the Ljubljanica River was one of the channels used
for communicating with other communities, and for
the economic use of the wider area (farming, fishing,
hunting, gathering, etc.).

Discussion and conclusion

During the last 200 years, the Ljubljana Marshes
have been exposed to extensive interventions in the
marshland in the course of which were discovered
numerous archaeological remains of organic materials.
Attention is attracted mainly by the largest, the
logboats and ships, which are difficult to overlook. The
vast majority of these have been detected in isolated
circumstances, reportedly at the site of abandonment
or foundering. Only a few of the logboats were identified
as part of the settlement sites (DeZman 1878; Velus&ek,
Verani¢ and Cufar 2009) or other areas of multiple
activities (Velu$¢ek 2005: 203).

The Ljubljana Marshes is a perfect example of an
anthropogenic environment. Their hydrogeological
nature preserves objects made from organic materials
very well. Conclusions can be drawn from these finds
about historical material culture further afield. In other
words, if a wooden bow was discovered in the marshes,
it can reasonably be deduced that such bows were a
part of a broader contemporary culture. If a hatchet
from the marshes has a wooden haft it can be deduced
that all hatchets of that period had wooden hafts. As
a wooden wheel with an axle was discovered in the
marshes, it is assumed that they were also more widely
known and that wagons were used in the region. Across
the Ljubljana Marshes numerous remains of logboats
have been recorded, including the 1Zanska I logboat.
As presented above, a great number of logboats have
been recorded around Europe and logboats from many
periods have fortunately been preserved throughout
the whole of the Ljubljana Marshes. However, logboats
are not the only artefacts important for cultural
history to be preserved in the marshlands, and heritage
protection should take into account the fact that marsh
environments can give us unique insight into the
extent and longevity of common material culture of
which logboats are a unique constituent.
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Abstract

Portuguese tin-glaze ware decorated in blue and/or purple on white has been made in Portugal from at least 1570 using
traditional methods up until the late 18th century. During this time, these ceramics were decorated with many different motifs
with boats or ships being among the less frequent representations. These are shown in many different ways, most of the time
illustrated while sailing. Several types of vessels have been recorded, from the small fishing boat associated with the fisherman
to large vessels believed to correspond to ships, pataxos, naus or even galleons along with other types of vessels known in the
17th and 18th centuries. The purpose of this paper is to demonstrate the importance of this iconographic source, depicting
diverse types of boats and how those relate to the ships from different flags that pottery makers would observe daily entering
the Portuguese ports, considering their economic, social and symbolic importance.

Keywords

Portuguese faience, ships, boats

Introduction

Portuguese faience as a plain tin-glaze ware started to
be manufactured in the early 16th century though it
was only around 1570/1580 that it was transformed into
a highly decorated material with a varied repertoire of
motifs painted over a white surface with new shapes
inspired by European and Eastern, namely Chinese,
objects. The decoration, although a novelty, combines
Portuguese themes with different European medieval,
Islamic and Renaissance values going back to classical
Greek and Roman cultures. Together with these
European and Near Eastern influences, the Discoveries
brought a new oriental and exotic world that was to
be a constant presence in these wares not only in the
use of colour but above all in the decorations with the
representation of different people, animals, plants,
buildings and objects or phytomorphic and geometric
patterns.

The iconography on 17th and 18th-century Portuguese
faience can be grouped into different categories such
as anthropomorphic and zoomorphic representations,
phytomorphic and geometric motifs, letters, artefacts,
buildings and constructions, landscapes and patterns.
Boats are usually considered to belong to the class of
constructions (Gomes and Casimiro 2016).

The decorations are multiple and it is possible to divide
them into several categories. Ship representations are
among those decorations although one has to bear in
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mind the presence on the pottery of human figures,
buildings or even phytomorphic motifs, among many
other things. Portuguese faience is a palimpsest of
cultures where every representation has a specific
meaning (Casimiro, Gomes and Gomes 2015; Gomes and
Casimiro 2016).

Production was not consistent from the mid-16th
century up to the late 18th century. These Portuguese
ceramics underwent different stages of production
and consumption. When they started to be produced,
they seem to have supplied mostly the internal market
and Portuguese colonies. They were manufactured in
three production centres—Lisbon, Coimbra and Vila
Nova (near Oporto), each one presenting their own
style and characteristics. These ceramics are related to
very wealthy archaeological contexts in the late 16th
and early 17th centuries. In fact, one has to wait until
the mid-1600s to see faience being used by less wealthy
sections of the population in a democratisation of
consumption. Despite becoming more widespread,
faience was still quite frequent in aristocratic and
bourgeois houses, enriched by international trade,
but was also in daily use in religious houses, hospitals,
military compounds and middle-class houses.

The changes in production and decoration around the
late 16th century made it one of the most desirable
European ceramic products and largely exported to
other countries. In this sense a large majority of the
ceramic objects found in archaeological excavations
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and kept in museums were in fact discovered in
England, the Low Countries, Germany, Sweden, among
many others (Bartels 2013, 2016; Casimiro 2011; Jaspers
and Ostkamp 2016; Martens 2012), However, this was a
commodity demanded by European populations across
the globe making them common finds in European
colonies from North America to Brazil and Argentina,
Africa and even the Eastern Portuguese colonies of
India and Macau, though in smaller quantities due to
the massive presence of porcelain from China.

The reasons for this demand can actually be related to
many different factors though the originality, novelty
and exotic aspect of these ceramics contributed to
the wide international distribution. Different volumes
of these ceramics are found depending on the period
though it is possible to state that between 1580 and
1660 this was in fact one of the most global ceramic
productions (Casimiro, Gomes and Gomes 2015).

Ship and boat representations

More than two-dozen vessel representations are known
inPortuguese faience, presenting a huge polymorphism,
from very small fishing boats to large ships. This paper
looks at 29 objects with vessel representations (16
plates, six cylindrical drug jars, five bottles, one pot
and one pitcher). Many others may exist in private
collections. Twenty-five of these objects are kept in
museums or private collections in Portugal or abroad
while four were found in archaeological excavations,
one of them in Portugal (Figure 6A), two in the Low
Countries (Figures 1D, 4C) and one in Brazil (Figure 3B).

It is not always easy to classity the type of boats
especially due to their very stylised representations
where sometimes only the ship’s silhouette is
recognisable. In this regard, the differences in the parts
of the ships that actually permit defining what type of
boat it is are not always easily identifiable.

All the ceramics presented in this paper were either
produced in Lisbon or Coimbra, so one should assume
that ceramic painters while crossing or entering the
River Tagus or the river Mondego saw the majority of
these ships. It is curious that the Coimbra plates only
reveal small sailing vessels, possibly for fishing or
river crossing, while the larger ships are represented
in Lisbon productions. Every 16th-18th century
representation of Lisbon, either in paintings, tiles or
engravings reveals that this river and the Lisbon port
were reached by hundreds of different ships, small and
huge, from different nationalities.

Vessels, depending on their size and function, can be
depicted while sailing, with the wind blowing their sails
or with furled sails, possibly when they were anchored.

74

In spite of these difficulties, several types of ships were
recognised, as stated below:

Very small fishing boats, without sails

With one man and moved by paddles, as can be seen
in five painted decorations on the ceramics, namely
on the drug jar with the Portuguese coat of arms
dated 1641 (Figure 1A). The typology of these boats is
difficult to define though some of them present similar
characteristics and are usually defined in Portuguese
as barcas or batéis. All of them are represented in
perspective from the forepart where the bow is
always drawn with two equidistant circles or eyes.
The representation of eyes, as two circles or in a more
naturalistic way in boats’ bows has its beginning in
Ancient Egypt (in the Horus hawk’s eye) and from there
reached Europe and Asia, the Pacific Ocean as well as
the Canadian Coast (British Columbia). These seem to
be apotropaic elements, used against the evil eye and
bad luck, able to protect the famously superstitious
maritime populations (Hornell 1923). The hull is always
represented on the left side and in all cases one single
occupant is depicted. In two examples the man is fishing
and in the others propelling the boat with paddles.
Almost all of these occupants are wearing wealthy
noble garments. Boats such as these are frequently
represented in 17th and 18th-century tiles or in book
illustrations such as the boats represented in the Livro
das Plantas da Casa de Cadaval (Arquivo Nacional da Torre
do Tombo) (Lencastre and T4vora 1993: 13, fig. 10).

Small fishing boats without sails

A small boat with two pairs of paddles and another
with three people occupying the vessel, with three
pairs of paddles, which seems to be fishing, considering
the presence of a fishnet, can both be seen on a bottle
(Pais 2013: 249, no. 34) (Figure 7B). In some examples
the boats could be moved by only one paddle as seen
for example in the drug jar kept at the Carmona and
Costa Foundation (Pais and Monteiro 2003: 46-47, no.
2) (Figure 1B), or in another plate with polychromic
decoration (Figure 2B). These should be one of the
most frequent boats in Portugal at the time, used
mainly in fishing activities, on rivers or near the coast.
In one of the cases the boat occupant, also dressed as
a nobleman, holds a bird on his right hand, possibly
a tamed cormorant (Phalacrocorax carbo hanedae,
Phalacrocorax cappilatus or Phalacrocorax carbo sinensis),
used as a fishing technique in the Far East, China,
Japan and India, mentioned in several texts since the
7th century (Merino 1991: 291-94). Cormorant fishing
is supposed to have been introduced in Europe by the
Dutch as a noble sport in the 17th century, brought from
China (Beike, 2014). However, recent research indicates
that a similar species already existed in Germany and
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Venice in the 16th century. In fact, the first description
of cormorant fishing ever to reach Europe was the
account of Galeote Pereira and his China travels in the
mid-16th century so the practice should have been
known in Portugal (Beike 2012: 13) (Figure 1D). Such
boats are also frequently found in tiles, paintings and
illustrations. The aforementioned Livro das Plantas
da Casa de Cadaval (A.N.T.T.), shows a boat with three
occupants and fishing nets (Lancastre and Tdvora 1993:
13, fig. 11).

Very small boats with one main master and a sail

The sail, when opened can be triangular or square;
something we believe can be related to a traditional
type of navigation. Sometimes, one single occupant was
depicted. Some of these vessels are represented while
sailing (Figures 3A, 3C, 4B, 4C), with the wind blowing
the sails” canvas. There are only two examples where
the sails are twisted to the mizzenmast. In one of these
boats a man is actually holding cables or ropes that are
tied to the sails (Figure 4B) though on a second one
the state of fragmentation hinders understanding the
activity of this individual on board (Figure 4C). On the
top of the main master there are pennants, with two or
three points, although in these cases it is not possible
to actually recognise any nationality. These could in
fact also be used as fishing boats and small coasters,
though it is possible that these were also used for
connecting the two sides of a river such as the Tagus
or the Mondego. Since the Middle Ages, these crossing
vessels have been called batéis (Bellec 1993; 34-35, 82,
figs 39, 41, 86; Oliveira 1993: 97, 114, figs 98, 112).

The origin of the triangular sail has been the subject
of much discussion. According to L. Casson it may
have originated in Ancient Egypt (1994: 97-98, 117-18,
152-53, fig. 90) spreading through the Mediterranean
around the 2nd century in small boats. This idea is based
on a small tombstone found in at Piraeus port, kept at
the Athens National Archaeology Museum, dating from
that period. However, V. Christides (1988: 88) mentions
the hypothesis that triangular sails were a Chinese
invention and were transmitted to the Mediterranean
through the Muslim world. Several authors who believe
that these sails were widely disseminated by large
Byzantine boats earlier than the fifth century (Late
Antiquity) contested these assumptions. Such vessels
can be seen on a mosaic found in Kelenderis, in Southern
Turkey (c. 500) and on a graffito in Corinth, dating from
the 5th or 6th century and in another representation at
the Kellia monastery (Alexandria, Egypt) (Pomey 2006:
figs 1-3; Whitewright 2009: 98-99). In the High Middle
Ages these boats appear in Byzantine illuminated
manuscripts from the late ninth century, namely in a
Greek manuscript illustrating St Gregory of Nazianzus’s
homilies from c. 880 AD (National Library of France
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510: ff. 3, 367), or in a graffito scratched on a ninth-
century wine amphora found in Theodosius Port, in
Yenikapi (Turkey) (Glinsenin and Rieth 2012). Some still
believe that it had its origin in the Indian Ocean and it
reached the Mediterranean from that part of the world
by Mozambique reaching Morocco and the Iberian
Peninsula through the Muslim expansion (Hourani
1995: 100-04). Nevertheless, some authors such as
Campbell (1995; 4, 10, 18) believe in a simultaneous
invention in the western Indian Ocean, Pacific Ocean
(South-east Asia) and the Mediterranean where the
Copts passed it to the Muslims.

Ships of medium-sized dimensions, with two large sails

These vessels are represented in plates produced in
Lisbon and Coimbra with the ledge decorated with
aranhdes (a type of decoration resembling spiders),
peaches and chrysanthemums. The five known
examples, four from private collections (Figures 5A, 5B,
5C, 6B) and one from the archaeological site of Sdo Jodo
de Tarouca (Sebastian 2015) (Figure 6A), all represent
boats with similar hulls and with two square or two
triangular sails or one triangular and the other square. It
is possible that these may correspond to the traditional
boats that would have been used to transport people
and cargo up and down the rivers or along the seashore.

One must be aware that, for example, although Coimbra
was a large city in the early modern period with
several international connections, the River Mondego
constitutes its main access. So large ships, destined
to cross the oceans could not reach its port, and ships
coming from Northern Europe or the New World
would stop in Figueira da Foz, a seaport, and loaded
or unloaded there (Rocha 1954). In this sense smaller
ships, possibly such as the ones represented here,
were sailing towards Coimbra. The Tagus estuary was
also crossed by dozens of medium-sized boats, which
could sail up the river all the way to Toledo accessing
the Iberian hinterland. This navigation was possible in
some areas due to the several changes in the riverbed
from the 16th century onwards (Lépez Gémez 1998).
These ships with triangular sails are quite similar to
the River Tagus frigates or muletas, or the modern river
Sado galleons (Cabegadas 2008: 91, 97).

Larger ships with two masts and two big sails

They are in fact more rarely found on the ceramics and
only two examples are known with a mainmast and a
foremast and their respective yards, possibly depicting
a Portuguese barinel or barca, a vessel used in long-
distance travelling (Oliveira 1993: 110-14). In an 18th-
century Coimbra plate (Figure 8A), a man with a scourge
on his right hand, is standing on top of the bowsprit,
while two others take care of the sails and four other
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figures are depicted inside the deck. It is the only ship
representation where the rudder was in fact painted.
The sea was represented with sea-birds and sea-
serpents and it is possible that the vessel corresponds
to a slave boat. This plate was produced before 1761
when new slaves are forbidden to enter Portugal where
in 1773 slavery by birth was abolished. However, slavery
in African overseas Portuguese territories was only
abolished in 1869.

Large ships named caravelas

A Lisbon-made plate from first half of the 17th century
(Figure 8B) shows a ship close to a city where large
towers and walls represent the city walls (Matos and
Monteiro 1994: 63, fig. 9). Two birds fly on each side of
the ship, possibly representing the Lisbon city emblem,
which is a caravel, with two crows flying overhead. The
word caravela can derive from the Arab of Hebrew garib
/ gawarib or from carabus, the name given to some boats
in Egypt, Syria, and Mesopotamia or from the Greek
karabds. It was used in Portugal from the 12th century
to name fishing boats using a Latin sail and, from the
15th century onwards, to designate larger vessels with
two Latin sails (Barata 1987: 166-67; Barker 2001: 214,-
15; Gomes 2016: 40).

Very large ships named naus or galleons

They are represented with large hulls and high
forecastles where one can see the main mast, the fore
mast and even the mizzenmast, as well as the bowsprit
(Figures 9A, 9B, 9C, 9D). Each of these ships has six sails:
the main sail, the main topsail, the fore sail, the fore
topsail, the flying jib and the spanker sail. The hull is
bigger than the previous representations (caravelas)
and allows distinction of the poop, the quarterdeck and
the main deck. It is not easy to actually define what
type of ship this was though if we look at some 16th
and 17th-century books that were actually manuals for
the constructions of ships, such as the Livro de Tragas
de Carpintaria, these representations are quite similar to
naus or patachos that would cross the oceans. One of the
pots where these ships appear has the date 1651 beneath
the boat representation and it is the same where one
can in fact distinguish the Portuguese nationality of the
flag on top of the mainmast (Santos 1960: 90). This large
boat, in this case what seems to be a galleon, is flanked
by two crows, and despite not resembling a caravel,
may be related to the Lisbon City coat of arms.

In one of the plates only a part of a ship is represented
(Figure 9E) inside a coat of arms. Although it is not
possible to determine what family it was associated
with, only the top of the main master is depicted with
the crow’s nest and parts of the shrouds.
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Discussion

Ship representations either in paintings, tiles or
ceramics appear frequently in early modern Portuguese
productions. The sea, as one of the main elements that
connected the widespread Portuguese empire, was
always an inspiration for artists. This was particularly
the case for faience craftsmen since eastern porcelain
models arriving daily by the waterfront in fact inspired
alarge portion of their pottery and a substantial portion
of that production was exported.

Ship representations can inform us about the type of
vessels that were crossing the waters using Portuguese
flags, some of them connecting the Far East to Europe
and Europe to the New World. These were described
above and in fact represent several categories from
small fishing boats that could not carry more than one
single occupant, to large ships transporting hundreds
of people and large cargos, which would connect
continents. However, the attribution of a specific
name to early modern vessels is quite difficult. Written
evidence contains various designations for diverse
types of vessels and sometimes the same name is given
to different types of vessels.

It is possible that potters used models, namely
engravings, when decorating faience. This can, in
fact, be observed in the representations of small boats
since almost all of them are depicted the same way.
Were these representations also faithful to the ships
that were built or arrived in Portugal from foreign
countries? We believe so, since these are quite similar
to the type of ships observed in construction manuals
or paintings and mainly in engravings.

Nevertheless, these representations cannot be
assumed to be straightforward. They are included on
objects which had specific meanings in Portuguese
history. Faience is, in fact, one of the most widespread
productions in Portugal at this time and recognisable
around the globe (Gomes and Casimiro 2013). This
pottery and its decoration were highly symbolic and
cannot be separated from the social, cultural and
economic environment where they were produced.

Notice for example the cylindrical drug jar that has the
Royal Portuguese coat of arms on one of the sides, dated
1641, just a few months after Portuguese Independence
from Spain, and a fisherman inside a boat on the other
side. This is not a regular fisherman and the fact that he
is dressed as a nobleman should not be interpreted as
a recreational activity but rather a possible metaphor
addressing the new king Jodo IV. As a fisherman catches
fishes, the king was catching people for his cause.

Some of these vessels (Figures 4B; 8B; 9A) have two
birds associated with the scene flying over the boat. The
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Table 1. Main types of vessels depicted in Portuguese faience
objects from the 17th and 18th centuries.

(XWX v v (xvu) ()

3 3 6
2

5 1 1 7

1 1

1 1

4 2 1 T

1 1
1 1
1 1 1 3

16 6 1 5 1 it

presence of birds around boats is not difficult to account
for since some boats could in fact carry fresh fish, and
seagulls would definitely be a frequent presence trying
to get their next meal. However, one should consider
different interpretations. It is possible that these birds,
especially when flying over larger ships, may in fact
represent albatrosses, the bird believed to carry the
soul of dead sailors, but also a sign of good fortune as
one can read in the late 18th-century poem by Samuel
Taylor Colerige, The Rime of the Ancient Mariner (Eyres
2011). These existed in Portugal in the 17th century and
had that connotation while at sea. On the other hand,
one should not forget that birds, as aforementioned
can, in fact, be associated with local symbols. The large
pot dated 1651 where one can see a large ship with a
Portuguese flag may, in fact, correspond to the arms of
the city of Lisbon where a caravel is always represented
with two crows. Crows have a particular meaning in
the history of Lisbon since the 12th century when it is
said that they protected the body of the martyr Saint
Vincent the patron saint of Portugal’s capital (Tavares
2001: 146). It is likely that these birds were represented
in artistic productions made in the city.
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Although fish are the most frequent animals associated
with ships, one should not ignore the plate where
several sea animals are depicted (Figure 8A). A man
is standing on the bowsprit with a scourge and, as
mentioned above, can be interpreted as a reference to
the abolition of slavery in Portugal (1761).

Some Portuguese faience objects tell different stories.
A small boat with a single occupant is represented on
the ledge of a large plate (Figure 2B). At the central
bottom there is the main scene where a group of
Portuguese soldiers faces a group of indigenous people.
This may correspond to the battle of Ambuilla where
the Portuguese troops opposed D. Anténio T (Nuita-a-
Nkanga), king of Congo, supported by the Spanish and
some renegades in 1665 (Cruz and Lucena 1998: 270-71;
Dias 1942; Thornton 1998).

Ships are commonly depicted on other types of artefact.
One of the most similar to faience was tiles (Almeida,
Gomes and Castro 2017). Some of them are well known
such as that of the view of Lisbon of around 1700 that
were made for the palace of the Tentugal counts but are
nowadays at the Museu Nacional do Azulejo. It depicts
the waterfront of this city where dozens of ships of
different sizes are anchored. In front of the area of
Santos, where curiously the pottery kilns were located,
there are several ships and boats on the Tagus River.
These are actually quite similar to the ones depicted on
the objects covered in this paper. One should not forget
that faience painters were sometimes also tile painters
since both were made in the same workshops. We know
of other tiles with vessel representations especially in
late 17th and 18th centuries when figurative tiles were
the main product of some of the Lisbon workshops. The
interesting aspect of tile representation is that they
permit more detailed images than plates as there is
more space to draw on. Thus, the anatomy of the vessels
is easier to recognise. Single figure tiles from late 17th
century and 18th-century productions have ships, which
are quite similar to those depicted on faience objects
(Figure 10). In the mid-18th century, large tile panels
were manufactured in Portugal depicting a varied naval
iconography. These represented boats and associated
activities such as fishing, moored at port cities and
building shipyards, naval battles and wrecks. Some of
these scenes are sometimes associated with fantastic
or mythological beings. These tile representations are
closer in style and craft to oil paintings and are distinct
from the naif faience paintings (CAmara 2005: 175-77).

Conclusion

The 29 vessel representations presented in this paper
were manufactured in the 17th and 18th centuries
and are depicted on large plates (16), cylindrical drug
jars (six), bottles (five), one pot and one pitcher. In
these last two forms, as well as on one of the bottles,
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the preference goes to representations of large ships,
naus or galleons (cf., Table 1). Small boats are the most
commonly represented with one occupant moving the
boat with paddles (six examples) or small boats with
one triangular sail (seven examples) and the medium-
sized boats with two sails (seven examples). Larger
ships such as patachos or caravelas are only found on
only one object. This last type of ship was rarely in use
in the 17th century, though probably quite emblematic
due to its role in the Discoveries. Three possible naus or
galleons were also recorded.

This type of pottery can in fact be considered important
evidence for the study of ships and sailing in Portugal’s
early modern age. However, one should not forget that
the decorations on this pottery are always telling a
story and those ships should not be disassociated from
the environment where they are located. Portuguese
faience is in itself the representation of something more
than pots. It is the symbol of a country where coats of
arms of noble Portuguese families indicate that this was
a vehicle of taking the country to wealthy consumers.
In this sense, these ship representations were probably
kept at the homes of nobles or rich merchants
themselves involved in international trading systems
where ships were the transportation vehicle.

Ship representation, as a symbol of the empire and of
a seafaring nation, can be considered part of political
publicity. The Lisbon coat of arms has completely
fulfilled that task since the 13th century.

It is interesting to note that despite frequent Eastern
decorative influences, so far no Chinese vessels, such
as junks, have been recognised in Portuguese faience,
not even in the boat where the occupant is holding a
cormorant, an activity most likely imported from that
country (Figure 1D) or even when the boat is in the
same scene as a Chinese man (Figures 2B, 3C, 4A, 4C).

Boat images were so popular in ceramic decorations
that these continue to be used until the 20th century,
namely in popular productions. A. R. Radcliffe-Brown
(1952:129) mentions that in some ethnographicsocieties
when an artefact has a huge economic importance it
starts to distinguish itself from others and gains an
ontological importance integrating symbolic systems
related to social and religious activities. In this sense,
the ships, able to move through agitated waters from
rivers and oceans generating wealth and riches, seem
to integrate such categories. However, one should not
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forget that the sea and the water, whose depth and
extent are unknown, create an opposition between the
organised and social human world and chthonic nature
or chaos.

All sea populations are aware of this and know that the
use of the sea as a circulation route and the extraction
of its riches do not come without sacrifice. This is why
those populations are so superstitious and ships are
the vehicles of the uneven match, fundamental in the
quest for survival. Work at sea is always a cooperative
activity, which makes the creation of bounds and
symbols even more necessary, where the boat images
are preponderant. In Mediterranean navigation in
Antiquity, the symbolism relating to the images of
vessels connects to the concepts of the passage between
two worlds, namely heaven and earth or with the
voyage of a civilisation agent considering the wealth
and knowledge that travelling could provide. In some
Mediterranean mythologies the Sun was transported
in a small boat on its daily voyage from day to night.
Ulysses sailed the ‘Ocean currents, beyond the gates of
Sun and the land of dreams’, searching the souls of his
war companions in the Western seas after the Trojan
Wars (Odyssey XXIV, 10-20) (Lourenco 2003: 379).

Also, the Egyptian God Ra had a solar boat, both
symbols of continuity and cultural reproduction. In
some cultures related to the sea the dead are sent back
to the underworld or to the great maternal uterus that
is the Ocean on board a ship (Chevalier and Gheerbrant
1997: 80-81, 115-16, 468-69; Neumann 1963: 257-58). In
many churches in Europe there are reliefs on walls and
capitals or even wall paintings that depict boats, some
representing Noah’s ark, a safe place protected by God
(Arduini and Grassi 2002, 53-63).

In the 15th-17th centuries, silver ships are incense
containers used in catholic churches, a depiction of the
boat of the Just and the one of the Sinners where the
main mast is the cross. Also Jesus was the divine pilot
of the church’s boat and he and St. Peter were in fact
fishermen.

In the end, ships—those large wooden buildings, which
sail the surface of the oceans—touch the interface
between two worlds (the deep sea and the sky) and
only they permit seamen to survive, albeit facing great
dangers. Therefore, ships are apotropaic elements,
which create wealth but also protect people and
commodities.
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Figure 1. Small boats with one figure on board. A. after Pais, Fernandes and Correia, 2015, 64; B. after Pais and Monteiro, 2003,
47; C. after Calado, 1997,30; D. after Baart, 2007, 124 (Scale 1:5).
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Figure 2. Small boats with one figure on board. A. after Stapf, 1997, 21; B. after Matos and Monteiro, 1994, 117
(Scale 1:5).
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N&o esta a escala

Figure 3. Small boats with one sail. A. after Pais, Fernandes and Correia, 2015, p. 89; B. after Etchevarne, 2007, 121; C.
after Moncada, 2008, 50 (Scale 1:5).
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C

Figure 4. Small boats with one sail and one character. A. after Pais, 2013a, pp. 276-279; B. after
Matos and Monteiro, 1994, 111; C. after Ostkamp, 2010, 61 (Scale 1:5).

82



"KNOW THE ROPES’—BOAT REPRESENTATION ON 17TH AND 18TH-CENTURY PORTUGUESE TIN-GLAZE WARE

Figure 5. Small boats with two sails. A. after Moncada, 2008, 77; B. after Moncada 2008, 77; C. after Matos and
Monteiro, 1994,143 (Scale 1:5).
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Figure 6. Boats with two sails, one triangular and one rectangular. A. after Sebastian, 2015, 174;
B. after Moncada, 2003, 152 (Scale 1:5).
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Figure 7. Boats with two sails. A. after Pais, Fernandes and Correia, 2015, 61; B. after Pais,
2013, pp. 249-253 (Scale 1:5).
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Figure 8. Small and large ships. Caravelas and naus. A. after Moncada, 2008, p. 140, fig. 164; B. after Matos and Monteiro,
1994, p. 63, fig. 9 (Scale 1:5).
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Figure 9. Ships in heraldry. A. after Santos, 1960, p. 90; B. after Bauche, 1996, 29; C. after Bauche, 1996, 69; D. after
Trindade, 2016, 477; E. Pais, Fernandes and Correia, 2015, 83 (Scale 1:5).
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Fig.10. Single figure tiles 17th-18th
centuries, after Arruda, 1998
(Scale 1:5).
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Abstract

In 2015 the Slovenian Register of Intangible Cultural Heritage was enriched with the description of how to make a characteristic
extended logboat, called a drevdk. Its presence can be traced to the 17th century when the first written sources witness its use in
the basin of the Ljubljanica River—a region of karstic fields (called ‘polje’) in Notranjska. The boat is made from spruce and is still
used for fishing, rescuing, recreation and heritage promotion.

The drevdk is made from C-profiled chine-girders and embedded with one to three bottom planks, which are no more than 70cm
wide. The flat central bottom rises towards the bow and stern where it rounds into an ellipse. Based on iconographic sources and
boats still in existence, we can gather that the drevdk was between five and 12m long, but, unlike similar boats, it has no knees
or floor timbers.

Until recently, it was believed that this type of logboat originated in the basin of the Po River in Italy. However, new research into
the Roman Age shipbuilding tradition through excavating a shipwreck in the Ljubljanica River in Slovenia and another in the
Kupa River in Croatia, provided a reason to reconsider its origin.

In Europe, there is wide-ranging evidence of boats constructed similarly to the drevdk; the closest can be found in Krefeld-Gellep
Il in Germany, which is a logboat from the early Middle Ages. During our research, we also found a surprisingly similar extended
logboat in Lake Suwa near Nagano in Japan.

Keywords

‘notranjski drevdk’, extended logboat, Ljubljanica River basin, traditional watercraft, roots in Roman shipbuilding tradition,
worldwide similarity.

human inventions. Internet-based research supports
this apparent prejudice.!

Introduction

Over the past two centuries, and especially in the last

two decades, research into cultural heritage along with
its preservation and promotion has made significant
progress across Europe. As tourism grows, this kind of
cultural preservation will remain a valuable tool for the
presentation of different cultures and nations.

Logboats, together with reed boats, skin boats, bark
boats, rafts and simple three to five plank boats,
constitute a group of early watercraft. Along with fire,
housing and tools, boats are the oldest inventions of
humankind (Eri¢ 2014: 603). Early watercraft are crucial
to human cultural heritage but, unfortunately, are often
ignored despite their being one of the most important

IKUWAS®6: 91-103

The crucial importance of early watercraft is not only
in their material and physical properties—that enabled
survival on water—but also in how they shaped human
history. Early watercraft allowed humans to cross
rivers, travel along their branches into open seas and
oceans, and on a global scale. They also enabled long-
distance trade.

Years ago, Detlev Ellmers (Elmers 1996 (1976): 12) said:

! See search strings ‘the oldest human inventions’, ‘timeline of
historic inventions’, ‘the most important human invention.’
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In fact, only three times in human history has man
succeeded in leaving his natural habitat—dry land—
and penetrating into other dimensions. On each
occasion, a special ‘apparatus’ was required: first
the boat, then the aircraft and finally the rocket and
space capsule.

Later inventions, such as the compass, astronomy, the
wheel, and many others, may have occurred because
of the invention of early watercraft, which were simple
at the beginning. Inflated animal skins, rotten fallen
trunks, islands of dried grass or papyrus, tied bamboo
stalks, or simply enough large pieces of bark could all
be considered. So, why do we overlook the invention of
early watercraft?

One possible explanation could be that boats are largely
taken for granted, primarily because they have mostly
remained unchanged from their beginning to the
present day. They are almost universal. Alternatively,
perhaps it is some similarity in the mental process
used for making stone tools or in making fire. Just like
at a particular moment when our ancestors found that
a bonfire ignited dry grass, they could also see that if
they grabbed a bloated animal skin or a sufficiently
large timber, they could cross a river and overcome
great distances.

How far back does the use of early watercraft in the
Ljubljanica River basin extend? Despite the fact that so
far the oldest radiocarbon-dated logboat of the marshes
is from the Neolithic period (Veluscek, Verani¢ and
Cufar 2009), the fact that the Ljubljana Marshes have
been inhabited for at least 40,000 years allows us to
conclude that these occasionally flooded karstic fields
were mastered by boat much sooner.

This areawas particularly lively more than two millennia
ago (Gaspari 2014; Sa3el Kos 2012) when the Ljubljana
Marshes and Ljubljanica spring at Vrhnika became the
starting point for the Roman Empire to conquer eastern
territories. In the first half of the first millennium, and
even earlier, water transport between Nauportus and
Emona over the flooded Ljubljana Moors was frequent
through most of the year and was redirected by the
Ljubljanica River in dry periods (Gaspari 1998b: 217).
Until the first half of the 20th century, the Ljubljana
Marshes and Ljubljanica River remained an important
water transportation route. That was witnessed in the
Valvasor record (1689, I1: 145):

The Ljubljanica river is always full of ships. Driving
upstream is just as easy as downstream, but this is
not just because of the paddles, but because this
river is creeping so slowly that it cannot be even
noticed, whether it is standing or running. However,
it can reach 3, 4, 5 and even 6 fathoms deep ... floods
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occur between Ljubljana and Vrhnika large lake,
which stretches two or more miles long and wide
so that there appear to be but few trees along it. At
such times, the boatman navigates outside the river
through meadows and bogs up and down, by the
shortest route.

It is not surprising that the Ljubljanica River basin
provides an opportunity to explore the traditions
of navigation and describe this probably indigenous
watercraft, which was in active use until the 1960s. That
is the notranjski drevdk—the extended logboat—that,
at the end of 2015, was entered in the Register of the
Intangible Cultural Heritage of Slovenia (KZD 2015).

Early watercraft as one of the most important and
oldest human inventions

The cultural heritage of early watercraft, their use and
navigation on water, is an extraordinarily important
topic even today, given that more than 70% of humanity
live near water, no more than 5km from lakes, rivers,
seas and oceans (Kummu et al. 2011). These bodies of
water are still heavily involved in human economic
activities. Even today, despite advances in technology,
more than 90% of world trade is by water (IMO 2016).

According to some anthropological theories (Bednarik
2014; Geoff 2012; Luskin 2015), Homo erectus was already
navigating long distances 800,000 years ago. The
evidence for this is that very similar stone tools have
been discovered on several Indonesian islands. Australia
was colonised more than 60,000 years ago when people
crossed the Torres Strait (Bednarik 2014), most likely
using early watercraft. The first direct archaeological
evidence that people used early watercraft is around
12,000 years old: petroglyphs depict a reed boat for
about 20 paddlers on walls in Gobustan in Azerbaijan
(White 2003). An 8200-year old logboat from Pesse (a
village in the Netherlands) is the earliest surviving
early watercraft (Van Zeist 1957).

This significant story of the use of early watercraft,
closely linked to traditional human coexistence with
water, has a strong symbolic meaning. In the history
of navigation and shipbuilding, traditional indigenous
watercraft have not received sufficient attention,
despite the fact that they represent the origin of
navigation (Eri¢ 2014).

The opportunities early humans had for navigation
were limited by geography and environmental
circumstances. Therefore, the invention cannot be
assigned to just one group of humans. This fact is
reflected in the variety of early watercraft (Figure 1).
Material for overcoming the water surface differed
from region to region, as inhabitants used available
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Figure 1. Early Watercraft: a. logboat - river Omo-Bottego, Ethiopia, photo by Peter in Hinda
Schnurman (Schnurman 2012); b. the skin boat Angyaqgatak is made in 2007 by Joe Speinand
and Alexie from Kwethluka, Anchorage Museum, Alaska (Speinand 2007); c. a 3D model
of a skin boat, a traditional Indian North American canoe (SWA 2012); d. a traditional
aboriginal bark boat from the south coast of New South Wales, Australia. Contributors to
the experimental workshop of traditional aboriginal bark boat building organised by the
Australian National Maritime Museum of Sydney. Photo by David Payne (Payne 2012); e. a
traditional double balsa raft from Western Australia. Drawing by Xiangyi Mo (Barlow 1994);
f. bamboo raft from Kerala, India. Photo by Enjo Mathew (Mathew 2012); g. traditional raft
made from inflated goatskin from Lanzhou river basin in Gansu province, China. Photo by
Meng Zhang (Zhang 2012); h. typical traditional reed boat from the Nile river basin in North
Sudan. Photo by Linda Sue Park (Park 2011); i. a traditional yak-skin boat, so called ku-dru
from the region of Buddha rock near Lhasa, Nepal. Photo by Jerome Ryan (Ryan 2005).
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materials found in their environments. Thus, people
dwelling near lakes and rivers with sharp reeds and
water grasses developed reed boats. People living
in areas where there were trees with distinctive
peelable bark developed the bark boat; hunting and
domestication of animals provided hides which led to
the development of skin boats and inflated skin rafts.
On the other hand, in areas with a number of different
bamboos and light wood, we find rafts and simple three
or five-plank boats. In the forests of Europe and other
similar regions, people invented the logboat.

The Ljubljana Moor and Ljubljanica River basin
(Gaber$&ik 2003; Skoberne 2004) were inhabited very
early. This is confirmed by the discovery of beautifully
carved wooden points, parts of hunting weapons,
made from yew (Taxus baccata). They are around 40,000
years old and were discovered during the intensive
archaeological examination of the Ljubljanica riverbed
in Sinja Goricain 2008 (Gaspari, Eri¢ and Odar 2011;2012).
No material evidence from that time suggested that the
community used early watercraft. The oldest logboat
found in Slovenia, 7500 years old, was discovered deep
in the rubble embankments in the oxbow lake of the
Mura River near Lendava (Eri&, Tusek and Nemec 1994;
Eri¢ and Kavur 2012). The oldest logboat in the Ljubljana
Moor is from the pile-dwelling Stare Gmajne along with
the oldest wooden wheel in the world (around 5200
years old), documented by Anton Velu$¢ek and a team
from the Institute of Archaeology ZRC of Slovenian
Academy of Science and Art (Velu$éek, Verani¢ and
Cufar 2009). So far, 76 vessels have been discovered in
the Ljubljana Marshes, mainly logboats from all periods
from the Neolithic to the 19th century (Eri¢ 2008 and
2009; Eri¢, Gaspari and Kavur 2012).

There is clear archaeological evidence for the use of
boats in the basin of the Ljubljanica River for several
millennia.

Characteristics of the construction of notranjski
drevdk

Drevdk—today the name of a type of boat in the
Ljubljanica River basin—is an extended logboat whose
base is a tree trunk. It can be extended or enlarged in
various ways.

Drevdks from the Ljubljanica River basin were made in
two or more lengths.? Compact, standard lengths of 5
to 7 metres were intended for the transport of people
and goods in the farming villages of the region. The
maximum length of 12 to 15m was used to transport

? This description is based on an interview with watercraft master
Anton Lovko from Dolenja vas near Cerknica, conducted by Ljoba
Jence.
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large cargoes and livestock. In both versions, the width
of the boat is about 1m, with a variation of up to 10cm.

The drevdk is made from a fir trunk (dialect hoja, Latin
Abies alba), longitudinally cut in half and hollowed
into the C or L cross-section chine-girder (see below).
Between two chine-girders, a flat bottom plank is
inserted. The central bottom plank is generally 70cm
wide. If instead of one bottom plank, two or more
bottom planks were used, these planks together never
exceeded a width of 70cm. It seems that the decision
to use more bottom planks than one is caused by the
scarcity of available suitable material (Figures 2 and 3).

The stern and bow consist of four bottom planks in a
gentle curve (dialect krivce) cut from curved fir. The
chine-girder and the bottom plank are fixed together
with iron nails, at a thickness in the middle and right
and left (see Figure 3 at the bottom). On end, the outer
and inner surfaces are carefully sanded. Longitudinal
joints are sealed with hemp (Cannabis sativa) twine.
Upon use, when the drevdk is water-soaked, a smaller
version weighs from 400 to 700kg. The boat is about
a third lighter in winter-time when there is no water
and the wood is dry. The weight of the bigger version
of the boat is more or less double the weight of the
smaller boat. The boat has a lifespan of between 10 and
12 years. The drevdk is broad and a very stable farming
boat with a flat bottom, which cannot be overturned.
Navigation with oars requires specific skills and rowing
through shallow and deep waters is different. Up to
the 1960s, drevdks were used in the flooded Notranjska
Karst fields for farming, fishing, hunting and transport
throughout the Ljubljanica River basin, especially on
the Ljubljana Marshes, Planina Field, Lake Cerknica
(Per$i¢ 2003), and Loz Valley. The skill of making
drevdks with old tools is mastered today only by Anton
Lovko of the village of Dolenje jezero near Cerknica.
That traditional knowledge, with the help of NGO
Heritage House and Ljoba Jence, has been passed on
to his sons Toni and Sandi Lovko, and to international
woodworking students. In recent years Vekoslav Kebe
from Lake Cerknica museum at Jezerski Hram in the
village of Dolenja vas has started to build a few boats
for museum presentation.

Discussion of historical background and source of
construction type

The Ljubljanica River basin and karst fields (Ljubljana
Marshes, Planina Field, Lake Cerknica and the Loz
Valley) are often flooded, sometimes for the greater part
of the year. The Ljubljana Marshes—before the water
regulation by the agrarian reforms of Maria Theresa in
the 18th and 19th century—and Lake Cerknica (which is
by geological terminology an intermittent lake) can be
dammed and flooded most of the year with prominent
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Figure 2. Top: 3D model. The Technical Museum of Slovenia has a 5.6m long drevdk built in second half of 19th century in the
village of Laze on Planina Field. For the study of 3D documentation in underwater archaeology, the drevdk was scanned with
a structured light 3D scanner by the working group at the Laboratory for Computer Vision of the Faculty of Computer and
Information Science. A series of 3D images produced by multi-image photogrammetry (conducted by Rok Kovatic, Gregor
Berginc, Ziga Stopin3ek, Luka Rozman and Janez Rupnik). Bottom: The last traditional notranjski drevdk which was owned by
the Laze village community on Planina Field was the property of villagers at least from the end of the 19th century. It was in
use whenever Planina Field was flooded. Unfortunately, after this last rowing on a flooded Planina Field in 1998, this 12m long
drevdk was removed to the Cerknica museum without the consent of Laze villagers (Miran Eric).
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Figure 3. The archaeological plan of a drevdk from the Technical Museum of Slovenia (base plan by Miran Eric).
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springs on one side and sinks on the other. Planina Field
and Loz Valley may be flooded a little less frequently
but nevertheless are also often flooded. This feature of
the karst region forces the village communities to use
boats. The boats allow their farming, hunting, fishing
and social activities to continue all year round despite
the communities being surrounded by water.

It is not clear when the drevdk came into use in the
Ljubljanica River basin and how this particular type of
extended logboat evolved into the indigenous tradition
that we know today. From pictures and references to
these logboats, we know they were used as traditional
boats in the 17th century, as reported by Janez Vajkard
Valvasor (1689; Figure 4, top). In recent decades,
interest in studying this construction type has grown
in the Po River basin. Until the second half of the 19th
century, with the advent of photography, depictions
of the drevdk are not frequent. However, there is a
surprising representation of Cerknica Lake by the
engraver Jan ten Hoorn from Amsterdam. The drevdk is
shown together with a Latin-type square and lateen sail
on the flooded lake (Figure 4, bottom-left). This is the
only known depiction of sails on inland waterways in
Slovenia (Brown 1696: 190).

Evidence of similar construction

Afterastudy of similar constructions around Europe, the
authors surprisingly could not find any archaeological,
anthropological or ethnological evidence for the
extended logboat’s originating in the Po River basin.
We therefore should not suppose that this kind of boat
construction originated in the Po River basin. We can
find a similar approach to boatbuilding in other parts
of Europe and even in Japan.

Some logboats similar to the notranjski drevdk, dated to
the Middle Ages, are found in northern Europe. With
just three pieces of archaeological evidence, we can
compare some elements of construction, but we cannot
compare their construction in detail as a whole.

Concerning the Oberlander (Rhine) river boat (Figure 5,
top-left), also named as Krefeld-Gellep 11 (Kréger 2014:
99, Tab. 2) found near Krefeld-Gellep, we read that:

the tradition is very old and comes from the dugout
boat tradition. An Oberlander has a flat-bottomed
keel (four planks), with lashed boards consisting of
two halfs of a dugout tree. These boats were used
for fishing and transport on calmer bodies of water.?

* Citation available on the MACHU Project find as ‘ID Oberldnder
Schiff’, viewed 30 January 2017 <http://www.machuproject.eu/WIS-
viewer.htm>. Description as a flat-bottomed ship should be revised
while documentation clearly shows just a flat bottom and no keel is
included.
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Figure 4. The engraving of Kodeljevo castle in Ljubljana (top
and middle), shows the typological appearance of the boat.
But the copper engraving makes it extremely difficult to
confirm that all the relevant elements of the construction of
a drevdk are present (Thurn an der Laybach; Valvasor 1689:
264). Two different images of Lake Cerknica (bottom). The
left image is highlighting the human activities (fishing, etc.)
on the field during the flooded Lake period. On the right
image, they have presented bear and deer hunting as well
as mowing meadows. ‘Derberanderliche Czircknitzer See’
(Brown 1696: 190).

The approach to construction is the same as that for
the notranjski drevdk, but there is a big difference in the
building techniques of the bow and stern. In the case
of the Oberlander boat, the longitudinal bilge between
bottom and bow finished in an acute, at least 45° angle,
and the longitudinal bilge between bottom and stern
is at an absolute right angle of 90°. We can observe the
same idea in the construction of Meinerswijk 3 (Figure
5, top-right; Reinders 1983; Vermeersch 2012: fig.
9)* where we can see the same construction as in the

4 Credit for the drawing of Meinerswijk 3 in Figure 7 belongs to the
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Figure 5. Top: Oberlander boat or Krefeld-Gellep 11 (left and middle) and Meinerswijk 3 (right) are clearly from same regional
boat building tradition, but the similarity to the construction of notranjski drevék is not as apparent. Middle left, and right:
Suwaku maruta-bune FRERHFE 5 1= fit) or Lake Suwa logboat are a Material Folk Cultural Property of Nagano Prefecture (Listed
21 March 1968), held in trust by the town municipality of Shimosuwa. They can be visited at the Lake Suwa Museum and
Akahiko Memorial Museum Ushiyama Tengai (4-LUX4}). 1902 Suwa Onbashira-shi FREREIFESE (History of Suwa’s Onbashira).
Kamisuwa: Horita Matsuzd (Seibundd). Photo by SBSI, (Shimosuwa-machi Bunkazai Senmon linkai). Shimosuwa-machi no
bunkazai T #REAET D 3T1EBA (Shimosuwa’s Cultural Heritage) Rev. Edition. Shimosuwa: Shimosuwa-machi Kyaiku Iinkai. 2003:
132). Bottom: Contemporary aluminium incarnations of the Lake Suwa boats, not quite abandoned here in the early winter of
2006-7, before the ice and thaw. Photo by Ann Bayly, viewed 30 January 2017
<http://blog.sdrobertson.org/2013/02/the-abandoned_22.html>,
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Oberlander boat. However, this should not be surprising
since both boats were found in the Rhein River basin
within just 130km of each other, and both are dated to
the 12th century. We can see that such constructions
are a regional type of medieval boatbuilding tradition
in the Niederrhein and Deltarhein regions of northern
Europe.

However, the traditional shape and construction of
an extended logboat from Lake Suwa near Nagano in
Shinano province in Japan (Figure 5, middle-bottom)
is indeed amazing. The underlying approach to boat-
building is much closer to the notranjski drevdk than any
other boat found in Europe. As we can see, we also have
the L and/or C formed chine-girder as well as the boat
side and gently longitudinal bilge angle in the bow and
stern.

This close similarity between two boatbuilding
traditions in entirely different cultures on opposite
sides of the Earth is astonishing. The similarity in
construction challenges us: are these two boat-building
traditions with long histories in each region developed
independently, or did they influence each other and if
so, how?

Finally, we found one small detail of a chine-girder/
bottom planks butt scarf nailing technique on a
shipwreck from the 19th century (Reitmaier 2008: fig.
81), which is very similar to the one in notranjski drevdk
as well as that one from Lake Suwa and Lake Ohrid
(Figure 6, top). There is no other similarity with other
boat constructions, while the transporting plank boat
from Altenwérth in Donau River, not far west of Vienna,
has an entirely different shape and function (Figure 6,
middle).

Significant new evidence in the region

In recent years, underwater archaeological research
in the Ljubljanica River and Kupa River near Karlovac
in Croatia has resulted in the discovery of a Roman
shipwreck, which in construction is not precisely the
same as notranjski drevdk. However, there are some
important details that are forcing us to rethink the
origin of the drevdk. We need to find out whether
this construction method, which today is considered
traditional, actually developed here in the eastern
hinterland of the northern Adriatic Sea and the upper
Ljubljanica River basin and Kupa River basin, rather
than in the Po River basin as previously thought.

The tradition of logboat hollowing is very rich, at least
in the area of the Ljubljana Marshes, and has been
present in this region for more than 5000 years. Upon

Museum voor Scheepsarcheologie, Rijksdienst voor de IJsselmeer-
polders; Kartografie W.A.
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the arrival of the Romans in the 2nd century BC, the
region developed one of the four local practices known
to shipbuilders of the influential North Adriatic Celtic-
Roman tradition of shipbuilding: cargo ships with a
flat bottom (Eri& et al. 2014: 213). One detail which has
attracted our attention on the cargo ship from Sinja
Gorica is the so-called ‘chine-girder’, which connects one
part of the bottom with the ship’s side. In the Celtic-
Roman shipbuilding tradition, the chine-girder was an
essential element in the construction of the ship, which
was mostly V, L or C-shaped at its cross-section.

Chine-girders could be designed as a smaller part to
join a boat with bottom and side plank thicknesses not
exceeding exceed 3-4cm (e.g. barge from Lipe; Gaspari
1998a and 1998b: fig. 10). However, they could also
be shaped to a very robust cross-sectional thickness
of 4-5cm, and even up to 7cm (Figure 6, bottom-
right). Flat-bottomed ships, built in the Celtic-Roman
shipbuilding tradition for transportation on lakes and
rivers across Europe were oval or polygonal in shape.
Ranging usually from 18 up to 40m, the structural
joining elements were diverse—sewn, iron and bronze
clamps, wooden nails and mortise and tenon techniques
(Gaspari 1998a).

The flat-bottomed barge from Lipe was recorded by
Alfons Miillner (1890a, 1890b and 1892) in 1890, and
more than 100 years later in a survey by Andrej Gaspari
(1998aand 1998b). As seen in Figure 6 (bottom-right), the
flat-bottomed ship from Lipe, due to the construction
characteristics (the chine-girder is slender and adapted
reasonably to a thinner bottom and side planks of 3cm)
could not be the reason for the comparison with drevdk.
Then there was the discovery of the flat-bottomed
ship from Sinja Gorica in 2008. Research in 2012 into
its construction showed it to have very different
characteristics from the barge from Lipe. It was a great
surprise that a very robust construction and foremost
cross-section L-shaped chine-girder were documented,
comparable to the other very rare similar solution. The
tradition of the drevdk, present on the Ljubljana Moor
until the middle of 20th century, was well established.
It was now possible for the first time to assume that the
boatbuilding tradition of the drevdk on the basin of the
Ljubljanica River, as we know it today, dates back before
the 17th century.

The second case, which requires further examination,
is a discovery, not yet fully explored, of a new flat-
bottomed Roman cargo ship from the second half of
the 1st century AD loaded with a cargo of bricks in the
Kupa River in the village of Kamensko near Karlovac

5 e.g. ships from Sisak (Eri€ et al. 2014: figs 29, 31; Gaspari, Eri¢ and
Smaljcelj 2006), De Meeren 4 (Bockius 2011: fig. 4) Woerden 1 and
Yverdon-sur-Bains 1 (Bockius 2000).
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Figure 6. Nailing techniques are the same in the case of a ship from Altenwdrth as notranjski drevdk. The only difference is that
in the case of the ship from Altenwdrth (Reitmaier 2008: fig. 81) the nailing process was done from the inner side of the boat,
and in notranjski drevdk from the outside (top and middle). Bottom right: Comparison of flat-bottomed Roman ships from the

Lipe, Sinja Gorica, Yverdon-sur-Bains, Woerden, De Meern and Sisak (Eric et al. 2014: fig. 31). Bottom left: On the image of a
Roman ship from the 1st century AD from the Kupa River in Kamensko near Karlovac (Croatia) the open L-shaped cross-section
of chine-girder is clearly visible. Photo by Loic Dammelet (CNRS, CCJ, 2016).

in Croatia.’ After the second season of research, it can  has constructional details that are comparable to the
be confidently stated that the ship from Kamensko  flat-bottomed ship from Sinja Gorica and the notranjski
drevdk. We can conclude that the drevdk comes from
the Celtic-Roman shipbuilding tradition native to the
¢ The excavation on the Roman shipwreck with a cargo of bricks on  Ljubljanica and Kupa River basins. The ship is about 2m

the Kupa river at Karr}ensko is dlrectefl by Kruno Zuptic qf the HRZ wide; it has a flat bottom and by some estimates could
and Giulia Boetto, Senior Researcher, Aix Marseille University, French

National Centre for Scientific Research (CNRS), Centre Camille Jullian be as long as 16m. However, what is very surprising is
(Aix-en-Provence, France) and is mainly supported by the Ministry of ~ that the chine-girder is robust and open L-shaped in
ilf:lfl;i‘rse of the Republic of Croatia and the French Ministry for Foreign cross-section (Figure 6, bottom-left).

100



DOES AN EXTENDED LOGBOAT DREVAK FROM THE NOTRANJSKA REGION (SLOVENIA) ORIGINATE

The ships from Sinja Gorica and Kamensko are of a
different size than the drevdk but are very similar
in structural features and details, particularly the
chine-girder, one of the most important components
of the ship. All the vessels have a flat bottom and the
chine-girder was hollowed out with an L cross-section
(Kamensko and Sinja Gorica). It is robust and in both
cases represents at least two-thirds of the height of
the ship—the full height of a drevdk—and in between
them, they laid flat-bottomed planks. The chine-girder
is a vital part of the vessels and gives them essential
navigating characteristics.

Discussion

It is likely that the notranjski drevdk constructions
were endemic, indigenously developed in the eastern
hinterland of the northern Adriatic Sea. This area is
the region where the karstic Dinaric mountain range
runs from the Soca River through the karst region of
the Velebit mountains only a few kilometres east of
the coast of the eastern Adriatic Sea. It represents the
hinterland of the western side of the Danube River
basin, including the Ljubljanica River basin and Kupa
River basin, which are separated from each other by a
distance of less than 100km.

The visual sources (engraving, photography) from the
last few centuries and the testimony of knowledgeable
witnesses allow us to conclude that the notranjski drevdk
was in regular use on the Ljubljana Marshes, Planina
Field, Lake Cerknica and Loz Valley until the first half
of the 1960s.

Today’s name drevdk is relatively new and coexists
with other names for the boat. There is a sense that
the name drevdk, the production of which is described
in this paper, came into use only in the last few
decades to describe the constructional and technical
characteristics of the boat for farming, fishing and
hunting utilised in the Ljubljanica River basin. All
indications show that the term caught on when
Slovenian parish priest and novelist Janez Jalen wrote
the book Bobri (‘Beavers’ in English) in 1943, Janez Jalen
wrote stories about the inhabitants of prehistoric pile-
dwellings on the Ljubljana Marshes, where his term
for the generic logboat used by the residents for at
least the last 5500 years on the Ljubljana Marshes, was
drevdk, which etymologically we can translate as ‘tree
boat’. We consistently find in Slovenian literature, from
the 16th until the first half of the 20th century, the term
‘Coln izdolbenec’ (English: ‘dugout boat’), used for a
vessel with the generic name ‘logboat’, which is a boat
dug out from one tree trunk. We can assume that Janez
Jalen, because of the needs of the novel, invented a
more poetic name for a ‘¢oln izdolbenec’, which sounds
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rather rigid in Slovenian, so he ‘proposed’ the name
drevdk.

Etymologically, the term drevdk for a boat from one
trunk is questionable. The word drevdk for a boat
hollowed out from a tree trunk as in Janez Jalen’s book,
has in recent decades also been applied to the logboat
as a false generic name. This name has also been used
for a particular type of extended logboat, which locals
simply called ‘boat’ before many other, newer, types
of boat began to be used on Lake Cerknica. To be
precise, the generic name in the Slovenian language
for a boat made from one tree trunk is debldk, which is
etymologically close to terms in other languages, such
as ‘logboat’, einbaumler (German), stammebdd (Danish),
etc. Moreover, for that particular autochthonous
extended logboat, we started to use the personal name
notranjski drevdk, as a generic type of extended logboat.
Then there is the widely known term ‘dugout canoe’.
This term is a tautology because both terms ‘dugout’
and ‘canoe” describe the same action: carving wood
from the middle of a tree trunk.

The newly established name is however suitable,
because the notranjski drevdk® is clearly distinct in
construction from other older wooden boats, for
example, the plank boat, and the new types of boats
made from modern materials (contemporary canoes,
kayaks, dinghies, fishing boats, etc.).

Notranjski drevdk is therefore not a boat from one trunk
such as a logboat but most often consists of eleven
parts. The construction technique and details—from
the selection of trees to the launch—is today passed
down orally from generation to generation, usually
by boatbuilders and sometimes farmers. The drevdk
as we know it today, along with its components and
boatbuilding techniques, comes from an oral tradition
known at least since the mid-19th century.’

It should be emphasised that the notranjski drevdk,
along with other types of vessels, has an important
economic and social role. On the Ljubljana Moor and
the Ljubljanica River between Ljubljana and Vrhnika,
boats followed an incredibly important trade and
transportation route between Vienna and Trieste

7 Canoe. (n.d.). Online Etymology Dictionary. Retrieved January 27,
2017, from Dictionary.com viewed 12 February 2017 <http://www.
dictionary.com/browse/canoe>: ‘1550s, originally in a West Indian
context, from Spanish canoa, a term used by Columbus, from
Arawakan (Haiti) canaoua. Extended to rough-made or dugout boats
in generally. Early variants in English included cano, canow, canoa, etc.,
before spelling settled down ¢.1600.’

® The term for this particular type of extended logboat construction
in the Ljubljanica River basin was adopted in the years 2014 and 2015,
during the preparation of the dossier for inclusion of the notranjski
drevdk on the List of Intangible Cultural Heritage of Slovenia.

° Boatbuilder Anton Lovko said that his grandmother, born in 1860,
told him that she was already in her early youth aware of such boats.
(Interview from 5 May 2015).


http://Dictionary.com
http://www.dictionary.com/browse/canoe
http://www.dictionary.com/browse/canoe

MIRAN ERIC, LJOBA JENCE AND ZALA ERIC

(including Idrija), in the absence of road networks in
past centuries.

Before the construction of a modern railway and road
network in the 19th century, the Ljubljanica River was
for at least two millennia the most significant traffic
and transport artery on the Ljubljana Moor, as attested
by numerous written and visual sources. This includes
Roman roads, the later accelerated road construction
starting in the 18th century, and finally in 1856 a railway
line built by the Ljubljana Moor as a part of the Austrian
Southern Railway. However, boating on the Ljubljana
Marshes, where the notranjski drevdk was in extensive
use (along with logboats and other ships), slowly
died out. Still, the local economic, fishery and social
needs maintained the drevdk until the 1960s. In the
last millennium boating traffic was frequent between
Vrhnika and Ljubljana, mainly for the transport of
building materials. The famous Vrhnika brickworks
transported bricks, and from Podpe¢ stone, lime, and
wood were transported into Ljubljana and further
south by the Sava River.

Conclusion

In the case of notranjski drevdk, we have asked more new
questions than we have answered. We have initiated
new research questions into the provenance of this
particular kind of boat-building construction. Carving
of C or L-shaped chine-girders, the gentle curve with
longitudinal bilge in the bow and stern, chine-girders
being joined to bottom planks by horizontal nailing
into the planks, etc. are all parts of a long-lived and
growing shipbuilding tradition. New evidence from the
Ljubljanica River basin and Kupa River basin has given
us an opportunity to conclude that this particular boat-
building tradition originated more than 2000 years ago,
probably from the Celtic-Roman shipbuilding tradition.
However, we are left with one open and unanswered
question: why are there similarities in a type of
extended logboat in entirely different regions of the
world: Slovenia, China, Japan and Macedonia?

References

Barlow, A. 1994. Aboriginal Technology: Watercraft.
Macmillan Education Australia.

Bednarik, G.R. 2014. The maritime dispersal of Pleistocene
humans, viewed 4 May 2016 <http://www.ifrao.
com/wp-content/uploads/2014/06/dispersal.pdf>.

Bockius, R. 2000. Antike Prahme: monumentale
Zeugnisse keltisch-rémischer Binnenschiffahrt aus
der Zeit vom 2. Jh. v. Chr. bis ins 3. Jh. n. Chr. Jahrbuch
des Romisch- germanischen Zentralmuseums Mainz 47:
439-493.

Bockius, R. 2011. Technological Transfer From the
Mediterranean to the Northern Provinces, in G.

102

Boetto, P.Pomey and A. Tchernia (eds) Batellerie Gallo-
Romaine pratiques régionales et influences maritimes
Méditerranéennes.  Bibliotheque  d’archéologie
Méditerranéenne et Africaine: 47-59. Marseilles:
Centre Camille Jullian.

Brown, E. and ].L. Dirkh 1696. Naauwkeurige en
Gedenkwaardige reysen van Edward Brown ... door
Nederland, Duytsland, Hongaryen, Serbien, Bulgarien,
Macedonien, Thessalien, Oostenr., Stierin., Carinthien,
Carniole en Friuli, enz; uyt het engels vertaalt door Jacob
Leeuwe Dirkx. Amsterdam: J. ten Hoorn.

Elmers, D. 1996 (1976). The Beginnings of Boatbuilding
in Central Europe, in R. Gardiner (Ed.) Conway’s
History of the Ship. The Earliest Ships. The Evolution
of Boats into Ships: 12.

Eri¢, M. 2008. Archaeology of Ljubljansko barje: Ships,
Logboats, Ship toy and paddles; Evidence of vessels
detected on Ljubljansko Barje. Poro¢ila skupine za
podvodno arheologijo 26.

Eri¢, M. 2009. Dated Logboats and ship from Ljubljansko
barje and Prekmurje, Slovenia, in L. Beki¢ (ed.)
JuriSi¢ev zbornik: 151-162. Zadar: HRZ, ICUA.

Eri¢, M. 2014. New reflections on the protection of
World Heritage in the future: Global symbolic
meaning of autochthonous and indigenous origins
of water navigation. International Journal of Heritage
in the Digital Era 3(4): 597-612.

Eri¢, M. and B. Kavur 2012. Late Mesolitic logboat from
Hotiza, in A. Gaspari and M. Eri¢ (eds) Submerged
Past: 405-408. Radovljica: Didakta.

Eri¢, M., L. TuSek and I. Nemec 1994, Zacasno porocilo
o deblaku iz Hotize. Zbornik soboskega muzeja 3: 115-
129.

Eri¢, M., A. Gaspari and B. Kavur 2012. Finds of logboats
on the Ljubljansko barje after 1990 and current state
of research, in A. Gaspari and M. Eri¢ (eds) Submerged
Past: 397-404. Radovljica: Didakta.

Eri¢, M., A. Gaspari, K. Cufar, F. Solina and T. Verbi¢ 2014.
Early Roman barge from the Ljubljanica River at
Sinja Gorica. Arheoloski vestnik 65: 187-254.

Gaber$Cik, A. 2003. Jezero, ki izginja: monogrdfija o
CerknisSkem jezeru. Ljubljana: Drustvo ekologov
Slovenije.

Gaspari, A, 1998a. Das Frachtschiff aus Lipe im Moor
von Laibach (Ljubljana). Jahrbuch des Rémisch-
germanischen Zentralmuseums Mainz 45: 527-550.

Gaspari, A. 1998b. Pontonium iz Lip na Ljubljanskem
barju. Arheoloski vestnik 49: 187-224,

Gaspari, A. 2014, Prehistoric and Roman Emona. Ljubljana:
MGML.

Gaspari, A., M. Eri¢ and M. Smalcelj 2006. Roman river
barge from Sisak (Siscia), Croatia, in L. Blue, F.
Hocker and A. Englert (eds) ‘Connected by the sea’
Proceedings of the the international symposium on boat
and ship archaeology, Roskilde 2006: 284-289. Oxford:
Oxbow Books.


http://www.ifrao.com/wp-content/uploads/2014/06/dispersal.pdf
http://www.ifrao.com/wp-content/uploads/2014/06/dispersal.pdf

DOES AN EXTENDED LOGBOAT DREVAK FROM THE NOTRANJSKA REGION (SLOVENIA) ORIGINATE

Gaspari, A., M. Eri¢ and B. Odar 2011. A Palaeolithic
wooden point from Ljubljansko barje, Slovenia, in J.
Benjamin, C. Bonsall, C.Pickard and A Fischer (eds)
Submerged prehistory: 186-192, Oxford: Oxbow Books.

Gaspari, A., M. Eri¢ and B. Odar 2012, Palaeolithic
wooden point from the Ljubljanica at Sinja gorica, in
A. Gaspari and M. Eri¢ (eds) Submerged Past: 231-238.
Radovljica: Didakta.

Geoff, 1. 2012. Pacific migrations - Ancient voyaging in
Near Oceania. Te Ara - The Encyclopedia of New Zealand.

IMO, 2016. IMO, viewed 3 May 2016, <https://business.
un.org/en/entities/13>,

Jalen, J. 1943. Bobri. Ljubljana: Katolisko tiskovno
drustvo.

Kroger, L. 2014. Frith- und hochmittelalterliche
Binnenschiffe in Mitteleuropa. Ein Uberblick zum
aktuellen Stand der Forschung. Prehled vyzkumu
55(2): 91-123.

Kummu, M., H. de Moel, PJ. Ward and O. Varis 2011,
How Close Do We Live to Water? A Global Analysis of
Population Distance to Freshwater Bodies. PLoS ONE
6(6): €20578.

KZD 2015. Izdelovanje drevdkov. Koordinator nesnovne
kulturne dedi$¢ine, Ministrstvo za kulturo, viewed
30 January 2017, <http://www.mk.gov.si/fileadmin/
mk.gov.si/pageuploads/Ministrstvo/Razvidi/RKD_
Ziva/Rzd-02_00045.pdf>.

Luskin, C. 2015. Homo erectus: A Highly Intelligent
Seafaring Boatbuilder? viewed 4 May 2016
<http://www.evolutionnews.org/2012/08/homo_
erectus_a_063351.html>.

Mathew, E. 2012, Bamboo Raft Boys, viewed 4
May 2016,  <http://www.pixoto.com/images-
photography/transportation/other/bamboo-raft-
boys-22566426>.

Miillner, A. 1890a. Ein Schiff im Laibacher Moore I
Laibacher Zeitung 266: 2217-2218.

Miillner, A. 1890b. Ein Schiff im Laibacher Moore II.
Laibacher Zeitung 267: 2225-2226.

Miillner, A. 1892. Ein Schiff im Laibacher Moore. Argo
1(1): 1-7.

Park, L.S. 2011. A Long Walk to Water—Student Guide.,
viewed 4 May 2016, <https://sites.google.com/a/
sweethomeschools.  org/a-long-walk-to- water-
student-guide/home/pages-26-38>.

Payne, D. 2012. How to build your own canoe, viewed
4 May 2016, <www.oric.gov.au/publications/
spotlight/ how-build-your-own-canoe>.

Pers$i¢, M. 2003. Jezero in jezerci - posebnosti skozi
nadin Zivljenja jezercev, in A. Gaber3¢ik (ed.) Jezero,

103

ki izginja: monografija o Cerkniskem jezeru. Ljubljana:
Drustvo ekologov Slovenije.

Rayan, J. 2005. Coracle just outside Lhasa, viewed 4 May
2016, <mountainsoftravelphotos.com/Tibet/Lhasa/
slides/Tibet%20Lhasa%2001%2004%20Coracle%20
Just%200utside%20Lhasa.html>,

Reinders, H.R. 1983. Drie Middeleeuwse rivierschepen

gevonden bij Meinerswijk (Arnhem)
opgravingsverslagen 5, 6 en 7. Flevobericht 221.
Lelystad.

Reitmaier, T. 2008. Frithneuzeitliche Wasserbauten mit
einem Schiffswrack aus Weesen SG am Walensee, in
T. Reitmaier (ed.) Vorindustrielle Lastsegelschiffe in der
Schweiz: 41-52. Basel: Schweizierischer Burgenverein

Schnurman, P. 2012. Somewhere in the World with
Hinda and Peter Schnurman, viewed 4 May 2016,
<peterandhindas.blogspot.siarchive html.  http://
peterandhindas. blogspot.com/2012_05_01_archive,
html>.

Skoberne, P. 2004. Ljubljanica: od izvira do izliva. Ljubljana:
Mladinska knjiga.

Speinand, J. 2007. Angyaqatak Skin Boat, viewed
4 May 2016, <http://www.yupikscience.org/
4riversspring/4-1.html>.

SWA 2012. Indian Canoe, viewed 4 May 2016, <http://
www.cornucopia3d.com/purchase.php?item_
id=9710~.

Sasel Kos, M. 2012. Colonia Iulia Emona - the genesis of
the Roman city. Arheoloski vestnik 63: 79-104.

Valvasor, J.W. 1689. Die Ehre des Herzogthums Krain.
Laibach-Niirnberg: Rudolfswerth Druck und Verlag
J. Krajec.

Van Zeist, W. 1957. De Mesolitische Boot van Pesse.
Nieuwe Drentse Volksalmanak 75: 4-11.

Velus&ek, A., D. Verani¢ and K. Cufar 2009. Logboats from
the pile-dwelling settlement Stare gmajne at the
Ljubljansko barje, in A. Veluséek (ed.) Stare gmajne
pile-dwelling settlement and its era. The Ljubljansko
barje in the 2 half of the 4™ millennium BC: 223-234.
Ljubljana: ZaloZba ZRC SAZU.

Vermeersch, J. 2012. Meinerswijk 3 Revisited. Renewed
research into a 13th-century river-going vessel from
Arnhem, The Netherlands. Skyliss 11(1): 108-113.

White, R. 2003. Prehistoric Art: the Symbolic Journey of
Humankind. New York: Abrams.

Zhang, M. 2012. Sheepskin Boat, viewed 4 May
2016, <http://www.pbase.com/nununo/image/
78668270>.


https://www.amazon.co.uk/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Clive+Bonsall&text=Clive+Bonsall&sort=relevancerank&search-alias=books-uk
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Catriona+Pickard&text=Catriona+Pickard&sort=relevancerank&search-alias=books-uk
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=Anders+Fischer&text=Anders+Fischer&sort=relevancerank&search-alias=books-uk
https://business.un.org/en/entities/13
https://business.un.org/en/entities/13
http://www.mk.gov.si/fileadmin/mk.gov.si/pageuploads/Ministrstvo/Razvidi/RKD_Ziva/Rzd-02_00045.pdf
http://www.mk.gov.si/fileadmin/mk.gov.si/pageuploads/Ministrstvo/Razvidi/RKD_Ziva/Rzd-02_00045.pdf
http://www.mk.gov.si/fileadmin/mk.gov.si/pageuploads/Ministrstvo/Razvidi/RKD_Ziva/Rzd-02_00045.pdf
http://www.evolutionnews.org/2012/08/homo_erectus_a_063351.html
http://www.evolutionnews.org/2012/08/homo_erectus_a_063351.html
http://www.pixoto.com/images-
https://sites.google.com/a/sweethomeschools
https://sites.google.com/a/sweethomeschools
http://www.oric.gov.au/publications/spotlight/
http://www.oric.gov.au/publications/spotlight/
http://mountainsoftravelphotos.com/Tibet/Lhasa/
http://blogspot.com/2012_05_01_archive.html
http://blogspot.com/2012_05_01_archive.html
http://www.yupikscience.org/
http://www.cornucopia3d.com/purchase.php?item_id=9710
http://www.cornucopia3d.com/purchase.php?item_id=9710
http://www.cornucopia3d.com/purchase.php?item_id=9710
http://www.pbase.com/nununo/image/

The Ribadeo Shipwreck (c. 1600):
Can We Identify the Ship Through a Multidisciplinary Approach?

Befiat Eguiluz Miranda
University of Wales Trinity Saint David (UWTSD), Lampeter, Ceredigion, Wales, UK
b.eguiluz.miranda@gmail.com

Marta Dominguez Delmas
Universidade de Santiago de Compostela, Escola Politécnica Superior, Dpt. Botany, Spain
DendroResearch, Wageningen, The Netherlands.
m.dominguez@dendroresearch.com

Koldo Trapaga Monchet
Universidad Rey Juan Carlos (URJC), Madrid, Spain
Koldo.trapaga@urijc.es

Miguel San Claudio Santa Cruz
Archeonauta, La Corufia, Galicia, Spain
miguelsanclaudio@archeonauta.com

José Luis Gasch-Tomas
Instituto de Historia, Consejo Superior de investigaciones cientificas
Colaborador Honorario de la Universidad Pablo de Olavide, Spain
jose.gasch@gmail.com

Abstract

During dredging works in the Ribadeo estuary of north-west Spain, in 2011, a large and well-preserved shipwreck was discovered.
Construction features suggested a date for the ship in the late 16th century, making this wreck a remarkable find for Spanish
heritage, as it is one of the best-preserved shipwrecks from that time ever found in Spanish waters.

Dendrochronological research on 29 samples retrieved in 2012 failed to produce dates for the timbers; consequently, the exact
date of the ship and its possible construction location remained unknown. In 2015 additional archaeological survey works were
planned for the site in order to document further exposed structures of the shipwreck, and to collect additional samples for
dendrochronological research. Simultaneously, historical research was conducted in Spanish archives to search for documents
referring to the wreckage of ships in the Ribadeo estuary in the 16th and early 17th centuries.

The results of this multidisciplinary research have led to the hypothesis that the shipwreck could be the Santiago de Galicia
galleon built at Castellamare di Stabia, near Naples, Italy, in the late 1580s or early 1590s, and sunk in Ribadeo in AD 1597.
Dendrochronological dates obtained for two planks date the construction of the ship after 1580. Construction features of the
shipwreck have been compared to those reported in 16th-century documents for the Santiago de Galicia galleon; and, the potential
limitations of our methods for identifying the shipwreck are discussed.

Keywords

Shipwreck, shipbuilding, forest resources, timber supply, dendrochronology

Introduction

In 2011 dredging works in the Ribadeo estuary of
north-west Spain led to the discovery of archaeological
remains of an ancient wooden vessel (San Claudio Santa
Cruz et al. 2013). The Ribadeo shipwreck was found at
a 4.6m depth in a strong tidal area. After observing
numerous wooden remains exposed by the dredging
works, archaeologists discovered the structure of the
hull preserved in its original shape. The shipwreck
corresponded to a vessel with a length of 32m and
width of 9.38m, giving a length to breadth ratio of 3.41
(San Claudio Santa Cruz et al. 2013: 210). During the 2012
survey archaeological evidence suggested that it was a

IKUWAG6: 104-115

warship, as its hull was covered in lead, the ship carried
artillery and stone shot, and had caulked decks below
the waterline, that would enable the ship to float if shot
below the floating line (San Claudio Santa Cruz et al.
2013). The planking thickness of the outer hull and the
scantlings of the beams and futtocks also indicated that
the ship was a large military vessel. All these features
lead to the hypothesis that the ship may have been a
galleon (San Claudio Santa Cruz et al. 2013). Samples
were taken from different construction elements for
tree-ring analyses, but these failed to provide absolute
dates for the timbers. Therefore, the exact date of
the ship, as well as the possible construction location
remain unknown. However, structural and artefactual
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Figure 1. View of a deck and bulwarks still joined together between some stone shot
and wooden cask remains.

information retrieved from the remains of the ship
(stone shots, ceramics and breech loaders) suggested a
possible date of late 16th or early-17th century.

In 2015 a new archaeological survey was carried out
promoted by the ForSEAdiscovery project (www.
forseadiscovery.eu) to further document the shipwreck,
and obtain additional dendrochronological samples for
tree-ring analyses. Concurrently, historical research
was conducted at Spanish archives for information
about 16th and 17th century shipwrecks in the
Ribadeo estuary. The goal of this multidisciplinary
approach combining history, maritime archaeology
and dendrochronology was to attempt to identify the
Ribadeo shipwreck (Figure 1).

The first lead towards the identification of the ship

In June 2015 the discovery at the Municipal Archive in
Ribadeo (RMA) of a document dated 13 November 1597
provided the first clues about the possible identity of
the shipwreck under study. According to the minutes of
ameeting of the municipal council, ‘the Santiago galleon
and two urcas from the royal navy’ had arrived in the
harbour of Ribadeo, badly damaged and loaded with
infantry and horses (RMA, Libros de Actas, 6 [1595-1611],
fs. 49). The crew went to the village begging for food,
so the municipal council resolved in this document to
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provide the infantry with bread. Two other documents
in this archive, one from 20 February 1598 (RMA, Libros
de Actas, 6 [1595-1611], fs. 56a-56r) and another one
from 8 November 1599 (RMA, Libros de Actas, 6 [1595-
1611], fs. 82r-84a) referred to the Santiago galleon as the
‘Santiago de Galicia’ galleon, in relation to the good deed
of the village of Ribadeo in supplying the infantry with
victuals.

During the research, significant progress was made
in identifying three potential vessels that had sunk
in the estuary within a narrow range of seven years
(1597-1604). According to the historical data, the
earliest vessel noted was the Santiago de Galicia, sunk in
November 1597—a galleon built in Naples as part of the
12-galleon fleet of Pedro de Ivella and Estefano Dolisti
(RMA, Libros de Actas, 6 [1595-1611], fs. 49). The second
vessel was an urca sunk in December 1597; it arrived
with the galleon San Francisco de Paula lost from the
fleet of Aranburu (AGS, GYM, leg. 492, doc. 178). Finally,
the third vessel was the caravel Santiago lost in October
1604 (RMA, Libros de Actas, 7 [1604], fs. 133a-133r).

Archaeological construction features of the Ribadeo
shipwreck

In 2015 new archaeological survey and documentation
works revealed that the wreck was very well preserved
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from the main deck downward. The diagnostic timbers
exposed were measured: first or second futtocks are
24cm sided and 24cm moulded; the planking is 12-15cm
thick; and the main wale 15cm sided. Inside the hull,
all along the starboard side, is a girder attached to the
frames with the same thickness than the planks, so that
the hull planks, the frames, and the girder are around
54cm thick. There is no doubt that such thick planks
provide a massive and solid structure for the hull and
contribute to the robustness of the vessel. The planks
seem to have been sawn tangentially, and they are
pieces of great quality and good manufacture.

The most remarkable aspect of this site is the extensive
preservation of construction timbers, mostly in their
original positions. The hull is deeply buried in sediment,
and the soft mud that filled the wreck immediately after
the sinking contributed not only to the preservation
of the structural timbers and archaeological artefacts,
but also the original position of such elements in the
ship’s structure. Such conditions allow the hull to be
near vertical, and show the stem as if the shipwreck was
ready to sail away. On this stem, the rabbet carved on to
receive the hood ends of the hull planks is still visible.

One breast hook is still attached horizontally inside the
bow. Directly over this breast hook lays the forward part
of a deck, still covered with pitch and with its planks
caulked exactly as Alvaro de Bazan the Elder indicated
that ships for the crown should be constructed with
a watertight deck below the flotation line (Ferndndez
Duro 2007: 15). This deck feature, characteristic in
Spanish ships of the 16th century, is documented in
the construction of galleys and galleons (O'Donrell and
Dugque de Estrada 2003), although this is the first time
that it has been empirically documented in a shipwreck.
The forward part of the deck is carved to fit around the
apron and the contact between them is also caulked.

Another remarkable characteristic is the presence of
several transversal bulwarks. They are made of oak
planks, almost all of which exhibit an ‘I shape along
their longitudinal edges, most probably to ensure a
close fit between adjacent planks in the bulwark. The
planks are fixed with vertical shores, some of which are
still attached, probably to the frames, under the sand
in the bilge. In one case, one of the shores seems to be
associated with a beam attached to the starboard side.
Some beams are partially preserved and have been
documented on the starboard side of the wreck. Not all
of them were used to support a deck. Some beams seem
to have been used more as structural reinforcements,
as they are very close to but lower than those used as
deck beams. All these structural elements, except for
the bulwarks, were fastened using iron nails, although
most of them have since corroded away; no treenails
were found.
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The hull below the waterline is lead-sheathed
presumably to avoid biological fouling of the hull and
to protect the timber from shipworm. The sheets are
directly attached to the hull with square iron nails,
most of which have corroded.

Between the central ballast pile and the stern, an
assemblage of balusters was found, which maintain a
peculiar spiral arrangement that seem to correspond
to a spiral staircase, although this has not been
confirmed. Manufactured from turned wood, these are
very unusual elements in wrecks of the time because
this type of fittings, being pieces of limited size and
weight, usually do not survive a wrecking. On the other
hand, they are elements widely represented in pictorial
works and surviving contemporary models.

Dendrochronological analyses on shipwreck timbers

In an attempt to place the construction of the ship in
an absolute temporal context, samples from different
timber elements were collected in 2012 when the
shipwreck was first discovered (San Claudio Santa Cruz
etal. 2013). In that campaign, 29 samples were retrieved
both from structural elements and from timbers
from inner compartments, banisters and cargo. The
majority of these samples (19) corresponded to framing
elements and bulkheads made of deciduous oak
(Quercus subg. Quercus), but the non-structural timbers
were of very different species, including spruce/larch
(Picea abies/Larix decidua; two fragments of a bulkhead
and a post), silver fir (Abies alba; two planks from inner
compartments), chestnut (Castanea sativa; two elements
of banisters), Scots/black pine (Pinus sylvestris/nigra;
one plank), poplar (Populus sp.; bulkhead), and beech
(Fagus sylvatica; one barrel stave) (San Claudio Santa
Cruzetal. 2013).

Fourteen samples presented more than 70 tree-rings,
and although this number is below that which is
considered optimal for dendrochronological research
(80-100 tree-rings), the samples were analysed. The
results only revealed relative cross-matching between
two oak samples and two spruce/larch fragments
that derived from the same parent trees. The absence
of more relative cross-matching between the oak
timbers suggested different procurement areas, and
recommendations were made to target more timber
elements in future campaigns.

This opportunity arose in the archaeological survey
carried out in July 2015 by the nautical archaeology
team. Following the recommendations proposed by San
Claudio Santa Cruz et al. (2013), new wood samples were
collected for dendrochronological analysis, this time
selecting exclusively structural timbers.
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Table 1. Results of the tree-ring analyses. Species: 1, Quercus subg. quercus; 2, Castanea sativa; 3, Fagus sylvatica; 4, Populus sp.; 5,
Picea abies/Larix decidua; 6, Pinus sylvestris/nigra; 7, Abies alba; 8, Pinus sp. (possibly P. pinaster). Pith: present (+1) / absent (-); bark
edge: present (+, LW: latewood, EW, earlywood) / absent (-) / estimated; MRW: mean ring width (mm); o: standard deviation
(mm). Shaded rows indicate pairs of timbers originating from the same tree.

Sample number Z{e I;Eec;fttimber Species| Dendro-code | Nerings | Pith | Sapwood EBSS; MRW o
Samples collected in 2012
Mo02 Inner plank 1 SGRW0020 97 - 0 - 2.17 1.02
Mi11 Fashion frame 1 SGRW0101 71 - 0 - 3.44 1.75
MO5 Inner plank 1 SGRW0040 76(+1) - 21(+1) 4+/-3 1.41 0.74
MO06 Inner plank 1 SGRW0050 106 - 0 - 1.54 0.84
M15 Inner plank 1 SGRW0140 90 - 17 5+/-2 1.54 0.37
M09 Unknown 1 SGRW0080 109 - 0 - 1.21 0.36
M16 Unknown 1 SGRW0150 106 - 0 - 1.23 0.32
M10 Unknown 1 SGRW0090 145(+5) - 26(+5) 7+/-2 0.90 0.35
M13 Forecastle beam 1 SGRW0120 58 - 23 +(LW) 0.88 0.28
M03 Bulwark 1 SGRW0030 47 - 0 - 1.30 0.33
Mo7 Bulwark 1 SGRW0060 44 - 0 - 1.52 0.81
M12 Bulwark 1 SGRW0110 43 - 0 - 1.46 0.47
M14 Bulwark 5 SGRW0130 110 - ? - 0.93 0.29
M27 Loose Plank 5 SGRW0190 94 - n/a - 0.89 0.28
M? Loose Plank 1 SGRW0010 90 - 0 - 0.65 0.16
M08 Loose Plank 7 SGRW0070 76 - 0 WK? 1.88 0.83
M17 Loose 7 SGRWO0161 95 - n/a ? 1.29 0.36
compartment
M21 Unknown 6 SGRW0170 93 - 16 - 1.25 0.47
M23 Barrel stave 1 SGRW0181/2 52/45 - 0 - 0.83 0.16
M24 Stanchion? 2 n/a 25(+1) - n/a +(EW) - -
M26 Barrel stave 3 n/a 44 - n/a - - -
M26 Treenail 1 n/a 16 - 0 - - -
MO04 Starboard plank 1 n/a 10 - 0 - - -
MoO1 Unknown 1 n/a 38 - 6 - - -
M18 Bulwark 4 n/a ? - ? ? - -
M19 Unknown 2 n/a 14 - n/a - - -
M22 Unknown 5 n/a 36 - n/a +(LW) - -
M28 Unknown 1 n/a 37 - 0 - - -
M29 Unknown 1 n/a 37 - 0 - - -
Samples collected in 2015
RIBO1-001W Unknown 1 RIB00011 195 - 14 2+/-1 1.34 1.00
RIB01-002W Plank 1 RIB00020 61 - 6 - 1.74 0.55
RIB01-003W Unknown 1 RIB00031 33 + 12 +{LW) 4.45 1.30
RIB01-004W Beam 1 RIB00040 81 + 10 - 2.50 1.31
RIB01-005W-01S | Wedge cut plank 1 RIB00050 87 - 13 1.98 0.70
RIB01-005W-02S |Frame -
RIB01-006W Beam 1 RIB00060 228 + 44 2+/-1 0.81 0.46
RIB01-007W Plank 1 RIB00071 50 - 0 - 1.38 0.34
RIB01-008W Plank 1 RIB00080 84 - 8 - 0.93 0.24
RIB01-009W Plank 1 RIB00091 51 - 0 - 2.52 0.83
RIBO1-011W Plank 1 RIB00100 121 - 0 - 0.75 0.27
& N
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Sample number Type of timber Species| Dendro-code | Nerings | Pith | Sapwood Bark MRW o
element Edge
RIB01-012W Frame 1 RIB00110 63 + 17 2+/-1 1.65 0.72
RIB01-013W Barrel top 1 RIB00121 95 - 9 - 1.08 0.20
RIB0O1-016W Beam 1 RIB00130 94 + 25 - 2.14 1.12
RIB01-017W Chocking timber? 1 RIB00140 52 - 0 - 1.35 0.75
RIB01-018W Frame 1 RIB00150 202 - 39 2+/-2 1.01 0.52
RIB01-020W Wale or outboard 1 RIB00160 79 + 0 - 1.71 1.06
plank
RIB01-010W Plank 1 - 13 + 0 Very fast grown, not suitable
dendro
RIB01-014W Plank 6 - 20 - 20?7 Fragment radial plank, slow
grown,; potential dendro
RIB01-015W Stanchion 8* - 16 - 0 Very fast grown; not suitable
dendro

*Identification proposed by M? Oliva Rodriguez Ariza, dpt. Cultural Heritage, University of Jaen.

Samples and dendrochronological methods

In 2015 a total of 19 timber elements were sampled
for tree-ring analysis. Samples were conserved in wet
conditions inside plastic bags to prevent them from
drying, then sent to the laboratory of botany at the
University of Santiago de Compostela in Lugo, Spain.

A preliminary inspection was carried out to determine
the suitability of these samples for dendrochronological
dating. Ideally, samples should contain more than
80 to 100 rings to deliver statistically robust results,
although samples with a lower number of tree
rings can sometimes be considered suitable as well.
However, given our objectives, which include the
characterization of trees used during the early modern
period for shipbuilding, some samples with as little as
30 rings were nevertheless selected as an exception
for tree-ring analysis in order to acquire empirical
data regarding growth rates of the trees used for
specific elements of ships. To perform a ring count,
the transverse surface of the samples was cleaned
with razor blades from the inner to the outermost
ring. The presence/absence of pith and sapwood were
also recorded. Furthermore, this inspection served to
identify some species that show distinct anatomical
features in the transverse section, which make them
distinguishable by the naked eye. Such is the case for
example of the group of deciduous oaks (Quercus subg.
quercus), which show large earlywood vessels placed in
a ring-porous disposition and large multiseriate rays,
or chestnut (Castanea sativa), which are very similar to
the group of deciduous oaks, but lack these multiseriate
rays (Schweingruber 1990). The identification of other
species was done by cutting thin slices of wood with
razorblades from the transverse, tangential and radial
sections of the samples, and observing the anatomical
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features with an Olympus BX40 microscope. The
identification key of Schweingruber (1990) was used
to identify the species. Tree-rings were measured in
selected samples with a TimeTable measuring device
(University of Vienna) coupled with PAST5 software
(SCIEM).

and dendrochronological

Wood identification

results

Seventeen samples were identified as deciduous oak
(Quercus subg. quercus) and two as pine (Pinus sp.)

(Table 1).

The oak sample RIB01-010W and the pine samples
RIB01-014W and RIB001-015W were discarded for
further research as they contained 13, 20 and 16 rings
respectively.

On this occasion, ten samples presented more than 70
rings, and five presented the bark edge (last ring under
the bark corresponding to the cutting year), or partial
sapwood.

Combining these samples with the ones collected in
2012, the final dataset consisted of 48 samples, most
of them representing structural elements made of
oak. More than half of the samples (53%) contained 70
tree-rings or more, but only 19% surpassed the optimal
number of 100 rings (Figure 2).

Cross-dating between the samples failed to produce
internal crossmatches, which reinforce the hypothesis
that the timber may have originated from different
procurement areas (San Claudio Santa Cruz et al. 2013).
This hypothesis is also supported by the disparity in
growth patterns of the oak samples, with some showing
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Figure 2. Results of species identification (pie chart) and number of tree rings (bar graph) present in the
Ribadeo samples collected in 2012 and 2015.

mean ring widths of 0.65mm, and others as much as
4.45mm (Table 1). Using dendroprovenance to try to
identify the place where this ship was built is therefore
highly problematic.

The comparison of the oak, pine, spruce/larch and
silver fir tree-ring series with European reference
chronologies, including the newly developed oak
chronologies for the Cantabrian Mountains, produced
successful results for the silver fir samples, which cross-
dated with chronologies of this species from Central
Europe developed by Biintgen et al. (2011). The fir timber
M17 (SGRW0161) dates to 1570 (outermost preserved
tree-ring), whereas the outermost ring on timber
M08 (SGRW0071) dates to 1580. None of the samples
contains the last ring under the bark, therefore, these
dates can only be considered as terminus post quem (date
after which the tree was cut). The chronologies dating
these samples represent wide areas in Central Europe,
therefore, it is not possible to pinpoint the provenance
of this silver fir wood. The oak, pine and spruce/larch
samples remain, for now, undated.

Building up a hypothesis

At this point three scenarios were clear:
e Three ships sunk in the estuary between 1597

and 1604: the galleon Santiago de Galicia, an urca

and the caravel Santiago;

The shipwreck corresponds to a galleon based

on the construction features and associated

artefacts found in 2011;

This ship was built after 1580 with wood

from different sources, as inferred from the
dendrochronological research.

The overall evidence of the wreck in the estuary was
pointing towards the remains of a heavily armed vessel
of the late 16th century, therefore, the urca was initially
discarded. Urcas are known to be northern merchant
vessels, but the outstanding scantlings of the framing
and dimensions of the planking of the Ribadeo shipwreck
suggested that this was a military ship, heavily built and
armed, and caulked with watertight decks (San Claudio
Santa Cruz et al. 2013). These construction features
should in principle eliminate the caravel as well,
because in Spain they were typically small and light
vessels (Martinez Hidalgo 1957). However, it is worth
noting that the names of types of ships varied from one
place to another. In 1565 Fernando Oliveira said ‘The
names of species, or manners, of ships and boats, of one
type or another, are almost incomprehensible, as much
because there are so many of them, as because there
have been many changes over time and from place to
place; the same species of ship or boat will have one
name in Spain, another in France and another in Italy.
In Spain they call naos what in Italy are called carracks,
and in Germany hulks’ (quoted in Rahn Phillips 1986:
39). Therefore, the caravel Santiago documented to have
sunk in the estuary on 1604 could have had different
construction features than those typically exhibited by
Spanish caravels.

Given this scenario, additional aspects were considered
to develop a hypothesis. In terms of the time frame and
considering some of the artefacts associated with the
shipwreck, the wreck of Ribadeo seems to be connected
with the failed fleet of 1596, which lost several ships
off the coast of Galicia, particularly in the area of
Finisterre. One of these ships is the Punta de Restelos
shipwreck (Casaban Banaclocha et al. 2013) from which
some breech loaders were recovered similar to those
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found on the Ribadeo shipwreck. Furthermore, some
of the breech loaders from the Ribadeo shipwreck
perfectly fitted in cannons found in Punta de Restelos
wreck, suggesting a similar context of origin and supply
of the artillery for both ships (Casabdn Banaclocha et
al. 2013). Therefore, having considered all these factors
and research findings, it has been hypothesised that
the Ribadeo shipwreck is the Santiago de Galicia galleon.

Historical research on the Santiago de Galicia ship

In order to reveal whether the identity of the Ribadeo
galleon could be the Santiago de Galicia, further
historical research was conducted at the Archive of the
Museo Naval de Madrid (AMN) and the General Archive
of Simancas (Archivo General de Simancas, AGS), in
search of documents relating to the history and the
construction of that specific ship.

How and where was the ship constructed?

Spanish  primary sources and contemporary
bibliography allowed us to cross-match historical
information from data collected at Spanish archives
and information published by other researchers, mainly
Thompson (1976). The sources of Consejo de Guerra y
Marina (GYM) and Contadurfa Mayor de Cuentas (CMC)
stored at the General Archive of Simancas (AGS), and
those of the Archive of the Naval Museum in Madrid
have been the primary historical sources researched in
Spain.

The outcome of this investigation revealed that in
1589, the Ragusan (Dubrovnik, Croatia) captains
Pedro de Ivella and Estefano Dolisti, proposed to the
Spanish monarch the construction and outfitting of
a squadron of 12 galleons of 700 tons each, seven of
which were already under construction in ‘Ragusa,
Gravosa, Isola de Mezzo, Castellamare et Vietri’ (AGS,
GYM, leg. 303, doc. 29). These captains had served in
the fleets of the Spanish Monarchy since the 1560s. In
return, Spanish King Philip 1I would pay in the realm
of Naples the money that the Spanish Monarchy owed
them (AGS, GYM, leg. 303, docs 10, 11, 13, 15). It is most
likely that the King funded these fleets with revenues
from the realm of Naples, although it is not possible to
state whether the funding originated from incomes of
the Kingdom of Naples, or from elsewhere. Probably a
combination of both occurred. As the captains would
own the ships, the King agreed in 1593 to pay them a fee
and income for serving with those galleons within the
royal fleets of the Spanish Monarchy (AGS, GYM, leg.
303, doc. 20).

Ragusans were skilled seamen in both the Atlantic
Ocean and the Mediterranean Sea (Carter 1971), and in
the spring of 1589 the Spanish Council of War discussed
the possibility of accepting the offer of the captains to
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construct the 12 galleons (AGS, GYM, leg. 303, docs. 10,
11, 13-18). The Monarchy was willing to build warships
in order to strengthen its naval power (Thompson
1976; Wing 2015) and the ministers were open to the
suggestions brought by the captains. The Council
of War agreed to construct and outfit a 12-galleon
squadron, which would be composed of seven new
vessels, completed with five galleons selected from the
Ragusan fleet (AGS, GYM, leg. 303, docs 11, 16, 27, 28).
The Council planned to construct two light galleons in
Naples ‘according to the measurements and features of
the English’, and the remaining ships in Castellammare
di Stabia, a shipyard located around 30km south of
Naples (AGS, GYM, leg. 303, doc. 12).

In May 1589, the Council of War had stated that the
fleet was ‘going to be one of the best squadrons of
Your Majesty’s fleets’ (AGS, GYM, leg. 303, doc. 15),
and a month later Philip 1I accepted the proposal.
Around this time, Pedro de Ivella and Estefano Dolisti
stated that seven galleons were under construction
in ‘Ragusa, Gravosa, Isola de Mezzo, Castellamare et
Vietri’ (AGS, GYM, leg. 303, doc. 29). In October the
Council of War delivered the proposal of the Ragusan
captains for constructing and outfitting these 12
vessels in more detail, stating again that seven of the
12 vessels should be new constructions (AGS, GYM, leg.
303, doc. 11, October 23, 1589. Further details in doc.
17). Disclosure and signature of the contract took place
on the 20 February 1590 (AGS, GYM, leg. 303, doc. 20.),
but the document stated that of the 12 galleons, only
six instead of seven would be of new construction.
The contract specified the duties and rights for both
sides. The captains committed to the production of a
squadron composed of twelve warships to serve the
King for an initial period of five years. The construction
contract ran from 1 January 1590 to December 1594,
and the captains outfitted the fleet (including the
artillery, rigging and recruitment of a crew of 20 people
per 100 tons) within four months of having received
the notification by the King’s officers being similar
to other contracts (Goodman 1997: 30-32, 126-129;
Thompson 1976: 200-205). Finally, the captains and
their associates agreed on building six new galleons,
instead of the seven they had offered initially (AGS,
GYM, leg. 303, doc. 20, clause 11) and lease them to the
King (Clauses 1, 2, 11). In return, Ivella and Oliste would
be appointed general captain and admiral respectively
of the squadron, under the command of the general
captain of the fleet, and would receive a monthly
income in Naples (Clauses 6, 12).

In October-November 1590 captain Ivella departed
Madrid for Naples, from where he wrote letters
providing information regarding the construction
process. InJanuary 1591 three galleons capable of sailing
the Atlantic were launched, and construction of the
remaining four was near completion. Trees were felled
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for their timber during the waning moon of January
1591 and seasoned in February for the construction
of the two additional galleons, following the English
measurements, with the expectation that this design
would produce vessels with an extraordinary sailing
speed (AGS,GYM, leg317,doc. 194 and leg. 318, doc. 176).
The construction of these ships continued in May, and
finished by July of that same year (AGS, GYM, leg. 321,
doc. 324). Thus, it is most likely that Pedro de Ivella and
his partners constructed seven new galleons in 1591. By
1594, nine of the 12 galleons had been constructed or
outfitted (AGS, GYM, leg. 303, docs, 470-471).

According to the historical sources stored in AMN, the
wood used for the construction of the ships, including
the Santiago de Galicia, was sourced in different places:
Monte Gargano in South Italy, nearby Napoli, and
Albania supplied construction timber, but the masts
originated from Calabria in the South of Italy, and the
Peninsula of Istria (AMN, Coleccién Sans Baturell, Ms
396, art 5, n° 53, p. 225-226).

The performance of the squadron (1591-1597): from
the shipyards to the seabed

The new squadron was most likely made up of 12
warships. However, in 1591 the ships were mainly
used as merchantmen to carry wheat, wool and other
commodities (AGS, GYM, leg. 324, doc. 213, 3 August
1591, Naples). In the ensuing year, it seemed that the
shipsremainedinactive insouthernItaly,a circumstance
that Ivella could not afford because he needed funding,
both to maintain associates close to him and also to
ensure the economic viability of the squadron. Thus,
in April 1593 he offered his ships to the Spanish Crown
when he realized that the Merchant Guild of Seville
(Casa de Contratacién) had set up negotiations with the
Genovese to build galleons to protect the Indian trade
(AGS, GYM, leg. 387, docs 610-612, Naples 9 April 1591).
Ivella channelled his pretensions through the Duke of
Medina Sidonia who backed the captain by writing a
long report supporting the convenience of electing
the squadron of Ivella to protect the trade (AGS, GYM,
leg. 387 doc. 609, 30 May 1593). In the meantime, Ivella
continued offering the service of the squadron to the
King. During the winter of 1594 Philip II issued orders
to his viceroy of Naples to extend the original contract
signed in 1590 with Ivella (AGS, GYM, leg. 388, doc. 301).

Consequently, the King had at his disposition a nine-
galleon squadron, including the galleon Santiago de
Galicia, which was acknowledged as the ‘Almiranta’ of
that squadron. Jacome Juan de Polo was the captain and
owner of the vessel. The economic records of the ships,
stored in Simancas, clearly state that Jacome Juan de
Polo was enlisted by contract with the Galleon Santiago
from 1594 to 1597 (AGS, Contaduria Mayor de Cuentas
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[hereafter CMC], 32 época, leg. 2556). From the outset
of 1595 to July 1596 the captain received considerable
funds from different hands in Naples, Seville and
Lisbon to pay the crew, supplies and transportation of
materials. During June and July 1596 carpentry works
were carried out in Lisbon. In the accounts of these
works many materials were specified such as 36 planks
from Prussia, 96 planks of ordinary pine from Flanders,
12 squared pine sticks, two oak planks of 28 codos (a codo
was 57.46¢cm), and 24 small pine bars. Don Rodrigo de
Cieza, who held the office of tenedor de bastimentos in
Lisbon, also provided a significant volume of pine and
oak timber from July to October 1596. Amid others, the
Spanish Monarchy paid 150 reales for ‘an old pine from
Corcubidn of 33 codos in height and half wide’ another
276 reales for ‘a new pine, 30 codos long and two thirds
of a codo wide, six from the feet, and six with half an
elbow from the top’ 150 reales for ‘another new pine, 27
codos long and a third wide, measured at six codos from
the top and six codos from the coz’ (AGS, CMC, 32 época,
leg. 2556). According to the economic records it is most
likely that in October 1596 Juan Jacome Polo sailed from
Lisbon to Galicia with the ships because that month in
1596 he received 220 ducats ‘del pagador por cuenta de
libranza del Adelantador Mayor de Castilla, pagador general
de la armada.’ The Crown paid another 2.176 maravedies
for the carpentry works (maestranza) undertaken in El
Ferrol (Galicia, Spain) from 6 to 27 April, 1597. Similar
payments were made for further maestranza works
undertaken in Ferrol from 28 April to 17 May, 30 June
to 20 July and 10 to 30 August 1597 (AGS, CMC, 3° época,
leg. 2.556).

Jacome Juan de Polo outfitted the ships in Lisbon, and
they were consequently re-measured as they had been
originally in Naples (AGS, GYM, leg. 303, doc. 20, clause
2).

In 1597 the galleon Santiago de Galicia was sailed through
a huge storm, which dispersed a large part of the fleet
that Philip IT had sent out against England (AGS, GYM,
leg. 490, doc. 431, 1597). The Santiago de Galicia was
acknowledged as a very sturdy vessel and appointed
to carry 91,000 ducats (Ferndndez Asfs, 1943: 338).
Afterwards Bernabé de Pedroso documented that the
Santiago had reached the Eo estuary, together with two
urcas, ‘...so damaged that it is likely a miracle, people
on board came badly and ill as a result of the hard
work they have had...” (AGS, GYM, leg. 491, doc. 190).
Later it was learned that the galleon Santiago de Galicia
had encountered four enemies and fought against the
Flemish and English under their musketeer’s fire (AGS,
GYM, leg. 491, doc. 139). Damaged by the naval battle
and fighting the storm, the Santiago de Galicia hit the
sandbanks at Ribadeo and was beached although it was
not considered lost by the authorities. The Crown sought
to recover the coins and some of the supplies that were
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on board. It is most likely that this was done as some
of the ministers of Philip 11 praised the cooperation
of Ribadeo’s inhabitants (AGS, GYM, leg. 491, docs
146, 226, 335). In November 1597 there were delivered
payments in Ribadeo like the 1500 reales ‘que Tomds
Blanco capitdn de este galedn recibié en la villa de Ribadeo
de los dineros del cargo del pagador general Juan Pascual
por mano de Lope Garcia de Tinoco’ (AGS, CMC, 3° época,
leg. 2556). In a letter sent to Philip II, Jacome Juan de
Polo blamed the officers governing the vessel for their
bad seamanship, which had led to the loss of the ship
(Casabédn Banaclocha 2015): ‘Due to poor governance,
the officers lost her in the village of Ribadeo.’

Construction features and proportions of the
Santiago de Galicia galleon

An historical document describing the dimensions of
the ship was found in the Archivo del Museo Naval de
Madrid (AMN, Coleccién Sans Baturell, Ms 396, art 5, n®
53, p. 225-226) (Table 2, Figures 3 and 4). Dimensions
given in this document are provided in codos. The
measurement conversion used here is based on the
16th-century codo de ribera from northern Spain. This
unit of measurement was the equivalent of 57.46cm
(Casado Soto 1988: 58-67; Grenier et al. 2007: 111, 17).

Table 2. Measurements of the galleon Santiago de Galicia as
reported in the historical document.

Measurement Codos |Metres
Keel 44.50 25.36
Weather deck 61.00 |34.77
Carling 60.00 |34.20
Beam 20.50 11.68
Depth 13.50  |7.69
Flat of the floor timber 7.25 413
Aft Runs 7.50 4.27
Fore Runs 2.00 1.14

According to the document, the 12-galleon fleet
combined measurements from different origins
following English, Bizcayan and Ragusan shipbuilding
traditions. This means also that these shipbuilding
traditions influenced the shape of the hull. In particular,
the proportions of the Santiago de Galicia had a beam to
keel ratio of 2.17, a length to beam ratio of 2.93, a depth
to length ratio of 4.44, and a depth to beam ratio of 0.66.

In trying to find an archaeological example of a caravel
to figure out what the dimensions of the caravel
Santiago sunk in Ribadeo could have been, the first
scholar to propose the concept of Iberian-Atlantic
ships, Thomas Oertling, agreed that ‘it was something
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Figure 3. Photogrammetric model from above, matching the

archaeological hull line of the Ribadeo wreck to the hull line

of the hypothetical reconstruction of the Santiago de Galicia,
based on historical documents.

of a disappointment to discover that the difference
between a caravel or a nao, a nao and a galleon, and so
on, could be not discerned based on the construction
features’ (Oertling 2004: 133).

Matching the historical and archaeological data

In order to test whether the wreck found in 2011
could be that of the Santiago de Galicia we combined
in an innovative way a photogrammetric model that
was created during the archaeological campaign in
2015 and a 3D model based on ancient shipbuilding
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Figure 4. Reconstruction of the Santiago de Galicia ship, based on historical documents. Colours
represent origin of sources. Green for direct evidence from documents, blue for estimated
dimensions based on the overall basic dimensions in green, brown is indirect evidence of the
time, collected from examples of ships specified in the Spanish Ordenanzas.

documents drawn from the measurements mentioned
in historical documents for the Santiago de Galicia. The
aim of this method was to test whether the shipwreck
layer matched the historical measurements. The
archaeological remains and the hull lines on the
seabed were used to match the reconstruction of the
shipwreck in the photogrammetric model providing
a hypothetical shape and size. In 2015, the main wale
of the ship was observed as located at the height of
the main deck or first deck on the widest point of the
ship. The height of the main deck offered a reference
for where to place the 3D model and up to what height
the ship was covered by the sand and silt in the estuary.
From this data, the 3D-model reconstruction was
developed based on historical documents (Figure 3).

On the starboard side, the original measurements
were very similar to the reconstructed hull lines and
composed of the frames in the wreck, represented in
Figure 3. In Figure 3, the starboard side frames and
hull line can be seen, with the bow of the ship pointing
northwards. The hull line matched the reconstructed
3D ship at the height of the widest deck (Figure 4) or
the first wale, and the frame lines along the starboard
side of the wreck.

In the reconstruction in Figure 4, different parts of the
ship can be seen coloured depending on the source
used for interpretation. From top to bottom we have:
the bow and stern castle decks in brown, based on the
Spanish Ordenanzas from the early 17th century, which
represent an estimate of the potential height of the
ship in these upper structures; in green, the weather
deck; the lower gun deck, in the middle showing the
widest point of the ship or beam, as inferred from the
measurements reported in historical documents for the
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Santiago de Galicia; and underneath, in blue, the orlop
deck and the bilge at the very bottom (in blue on the
sides, black in the middle), which was estimated taking
as reference the measurements in green, such as the
turn of the bilge line, the height of the first beams and
possible height of the ceiling of the bilge. The transom
panel can be seen at the right (in brown) and was
inspired by how the transom panel is calculated in the
Spanish Ordenanzas. The stem post at the left (in blue)
was also an estimate from the measurements in the
historical document (in green). The turn of the bilge
line is marked at the very bottom of the hull in a curved
blue line. The keel is situated underneath the bilge area,
in green. The stern post is on the left side, in brown. The
reconstruction and relationship of these elements were
carried out based on archaeological publications and
historical data on 16th-century shipbuilding and some
of the early 17th-century Ordenanzas and treatises
(Escalante de Mendoza 1985; Grenier et al. 2007: III,
Hormaechea 2012: 246-294).

Once the photogrammetric model and the 3D
reconstruction were completed at the same scale,
they were superimposed and we observed that both
the dimensions of the wreck itself and the estimates
from the historical reconstruction were very similar.
Although these theoretical reconstructions cannot
serve to state with certainty that the shipwreck is the
Santiago the Galicia, at least they do not rule out the ship
as a potential candidate.

Have we identified the ship with a multidisciplinary
approach?

Our multidisciplinary research has led to the
hypothesis that the Ribadeo shipwreck corresponds
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to the Santiago de Galicia galleon of Ivella’s fleet, built
in Castellamare di Stabia, nearby Naples, Italy, around
the early 1590s. According to the historical sources, the
Santiago de Galicia galleon sank in Ribadeo in AD 1597.
The artefacts found around the shipwreck together
with the archaeological data—measurements and
construction features—indicate that the ship was very
likely a galleon. A crosscheck of the archaeological data
and the measurements provided by historical sources
for the Santiago de Galicia ship does not refute the
hypothesis that this is the galleon that sunk in Ribadeo.
As noted, the economic records of Juan Jacome Polo
demonstrated that in November 1597 the ship was
in Ribadeo (AGS, CMC, 3° época, leg. 2556). However,
there are several aspects to consider that hamper the
identification of the shipwreck with certainty.

We have not found in historical documents information
about the measurements and dimensions of the urca and
the caravel Santiago that sunk in the estuary respectively
in 1597 and 1604. Conceptual approaches trying to find
consistent ‘ship types’ have proven to be problematic
and there has been a great terminological confusion. In
this case, the Santiago de Galicia is defined in historical
documents as a galleon. However, to determine
whether the Ribadeo shipwreck was a galleon, a caravel
or an urca, would be rather difficult due to the lack of
fully preserved examples to be compared and we can
only speculate in light of the associated artefacts. The
words caravel, urca and galleon were used in different
languages, but they did not represent a coherent and
consistent shape of vessel through time and space. The
lack of documentary information hampers carrying
out the construction of a theoretical model for both
ships to be crossmatched with the archaeological
reconstruction we have made for the shipwreck.
Therefore, those ships cannot be ruled out based on
actual historical documents, and only if the shipwreck
is fully excavated would we be able to improve our
model and assess whether its dimensions correspond
to the ones reported for the Santiago de Galicia galleon.

Dendrochronological research on 48 samples has
resulted in the dating of two silver fir planks from the
inner structure to after 1580. The natural distribution
of this species comprises mostly central Europe, the
Pyrenees, Balkans and Carpathian mountains, therefore
this wood could have been available in Adriatic, Central
and Western Mediterranean shipyards as well as in
North European ones. Consequently, the provenance of
this wood cannot serve as an indicator of the shipyard
in which the ship was built. The absence of matches
between oak samples collected in both campaigns
suggests that the wood from the Ribadeo shipwreck
originates from different areas. This would be in
agreement with the information found in historical
sources about the different provenance of the wood
used to build the Santiago de Galicia. However, the lack
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of well replicated oak reference chronologies for the
historically identified areas (southern Italy and Albania)
impedes establishing the date and provenance of the
oak timbers by dendrochronological methods. More
samples should be collected from the shipwreck in order
to achieve mean curves from different timber elements,
as they have higher chances to be crossmatched with
reference chronologies over individual samples.
Furthermore, future dendrochronological work should
focus on collaboration with Italian researchers and on
the development of tree-ring reference chronologies
for Albania and the rest of the Balkans—one of the
remaining gaps in European dendrochronology.

These findings are the preliminary conclusions of an
ongoing investigation and offer many potential lines
of research inquiry for the future. The archaeological
campaigns carried out so far have only involved
prospective works. An archaeological excavation would
be the desirable step forward to finally confirm the
identity of the ship. After the 2015 study, the wreck was
covered by a mesh that proved to be effective against
the estuary’s currents. However, such temporary
preservationinterventions cannotbe consideredlasting.
The preservation of the shipwreck is incompatible with
the present activity of the harbour, and is constantly
challenged by the mechanical influence of strong
tidal currents, merchant traffic and biotic organisms
that affect its integrity. Short-term action is needed
to protect the wreck in this endangered area. In this
way, not only the shipwreck but its full history can be
preserved as valuable heritage and as source of data for
future research.
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Abstract

During the winter of 2013/14 a number of violent storms and related surges exposed a remarkable shipwreck site—tentatively
dated to the early or mid-16th century—containing a timber assemblage, hundreds of pewter plates and other artefacts on
Belinho beach, near Esposende in the north of Portugal. An international team was assembled including archaeologists from the
Esposende city council and researchers from the ForSEAdiscovery Project. The objective of this project was to join a number of
different experts and explore innovative methodologies to record and analyse ship timbers with forest management and timber
supply networks in the Age of Discoveries.

A key recording strategy included the use of a Faro-Arm digitiser to record wood grain and timber conversion, together with
photogrammetry, which was used to represent the timber surfaces. The compounded digital models were processed with
Rhinoceros 3D modelling software. The collected data allowed researchers to model and develop reconstructed parent tree
shapes from each ship timber, and try to better understand tree growth patterns, possible forest management activities, and
timber selection for one of Iberia’s major post-medieval industries: shipbuilding.

The Belinho 1 Project is an ongoing experiment where an array of techniques is being tested with the involvement of the local
community, in order to help us understand the Iberian shipbuilding world, share our discoveries as widely as possible, and let
the technologies utilised interact and invite new questions and ideas, and hopefully produce a methodology to identify tree
selection methods, conversion techniques, as well as shipbuilding practices and philosophies.
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Introduction beach. The artist accidentally spotted human-made
shapes in the timbers nested among rocks. With the
help of his family Mr S4 started to collect a variety of
artefacts at low tide. Given the relevance of the artefacts

found he contacted local and national authorities.

During the winter of 2013/2014, unusually large
storms impacted the north coast of Portugal,
provoking pronounced erosion along some stretches
of sandy beaches. These storms exposed a remarkable

archaeological find and sent a large collection of ship
timbers and artefacts ashore (Figure 1).

These artefacts were first discovered by sculptor Jodo
Sé while looking for raw material during a walk on the

IKUWAG6: 116-126

Archaeologists from the city council of Esposende
promptly ensured the recovery and protection of the
artefacts washed ashore. Soon after the discovery
it became evident that the artefact collection
encompassed two chronological horizons:
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RECONSTRUCTING TREES FROM SHIP TIMBER ASSEMBLAGES USING 3D MODELLING TECHNOLOGIES

Figure 1. GIS map indicating where the timbers were found at the Belinho beach
(provided by the Council of Esposende).

e Belinho 1: A post-medieval (disarticulated) site
including the remains of a ship’s hull, pewter
plates, copper-alloy plates with relief figures,
and a small number of personal artefacts,
possibly dating to the middle of the 16th century.
Belinho 2: Hundreds of Roman amphora
fragments.

Previous work

In 2014 researchers from the Portuguese Centro de
Histéria d’Aquém e d’Além-Mar (CHAM), Universidade
Nova de Lisboa, undertook a preliminary study of the
post-medieval artefact collection under the direction of
José Bettencourt, focusing on the key structural timbers
that included the keel, stern knee, stern post, several
floor timbers and hull planks (Bettencourt et al. 2014).

CHAM'’s team concluded that:

1. The surviving architectural signatures on the
Belinho 1 ship timbers are consistent with early
modern Iberian shipbuilding technology (Castro
2008; Oertling 2001).

2. One curved timber was used to connect the keel,

stem, and sternposts (couce and possibly coral).
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3.  The keelson was almost surely notched over the
floor timbers and the mast step was an enlarged

portion of the keelson.

Following the announcement of the finding of the
Belinho 1 shipwreck site, historian Amandio Barros
conducted an archival investigation to identify
potential historical events related to the Belinho 1 loss.
His research focused on the Esposende area, near to
the beach of Belinho, during the late-16th and early-
17th centuries. The research yielded an interesting
candidate: a small merchantman with 70 to 80 tons
in capacity, named Nossa Senhora da Rosa, lost in the
area during the winter of 1577. This ship was built at
Massarelos, a parish of the nearby city of Porto, using
trees from the surrounding forests, by the carpenters
Ferndo D’Aires and Anténio Eanes. Further research
uncovered documents that mention the salvage of part
of the cargo on 14 March of the following year, from the
Belinho beach. Nossa Senhora da Rosa was sailing from
the Canary Islands to nearby Vila do Conde with a cargo
of pitch and Madeira wine (Barros 2016).

The artefacts found on this site since do not support this
hypothesis. The copper-alloy plates seem to indicate a
northern origin for the ship, the pewter plates have
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crowned hammer marks typical of the German Swiss
region, and the guns seem to suggest a tentative date
for this shipwreck somewhere between the first and the
third quarters of the 16th century (Almeida et al. 2017).

Belinho 1 research project

Given the significance of the Belinho 1 artefact
collection, the city council of Esposende invited a team
of maritime archaeologists and wood science experts
from the Marie Curie project ForSEAdiscovery (2013-
2017; Grant agreement no.: 607545) to continue CHAM’s
preliminary study, in the summer of 2015.

The evaluation of the Belinho 1 timber assemblage was
carried out with four main objectives in mind (Martins
et. al 2015):

To establish a date and provenience for the ship
and its cargo;

To reconstruct the parent trees from the
archaeological evidence, in order to try to
understand timber growth patterns and ranges
of shapes preferred by shipbuilders;

To develop dendrological studies on the Belinho 1
timbers (wood anatomy and dendrochronology);
and

To develop a three-dimensional digital ship
reconstruction based on timber shapes and
other archaeological evidence.

The project was designed in accordance with Historic
England’s guidance on project design MoRPHE and
the Direcdo Geral do Patriménio Cultural (DGPC)
archaeology code of practice.

The methodology was chosen to maximise efficiency
given the short available time for fieldwork. Thus,
multiple work-stations were established in the area
where the municipality stored the timbers in specially
designed tanks. Archaeologists and wood scientists
implemented a set of parallel activities to record and
interpret both timbers and artefacts.

The pewter plates were photographed, drawn, and
scanned for maker’s and possession marks under the
microscope. The timbers were tagged, separated by
function and recorded. The recording was carried out
in three separate ways:

1. Morphological analysis: a fiche was filled for
each timber and its conversion and special
characteristics noted;

2. Wood grain: a FARO-Arm was used to record

the most prominent grain patterns apparent of
the timber surface, and digital photography to
create 3D meshes of the timber surfaces with
PhotoScan software; and,
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Construction features: the shape, measurements,
scarves, fastening patterns, and caulking
solutions were manually recorded at a 1:10 scale,
photographed, and described in individual
fiches.

This methodology allowed different teams of
researchers to rotate the timbers and work full time.
The comprehensive documentation and recording
process of individual timbers entailed unique labelling
and the use of timber recording sheets (TRS) (Nayling
and Jones 2014: 243); traditional recording techniques
(Mckee 1978; Mardsen 1978; and Tremain 1978); 3D
meshes (Jones, Nayling and Tanner 2013); computer
vision photogrammetry (Yamafune, Torres and Castro
2016) and the collection of timber cross-section samples
by hand-sawing. This workflow resulted in:

1. The recording of eleven key-structural hull
timbers—seven Y-frames (BEL01-001W, BELO1-
032W, BEL01-036,037W, BEL01-039W, BELO1-
040W, BEL01-043W) keel (BEL01-071W), mast
step (BEL01-051W), stern knee (BEL01-072W),
stern post (BEL01-073W), and one floor timber
(BEL01-003W)—with a FARO-Arm in a format
adapted from the manual produced by Toby
Jones (2014);

All the 75 timbers that composed the
collection were photographed and recorded
using direct measurements, computer vision
photogrammetry, and hand sketches; and,
Twelve oak samples were collected from timbers
displaying more than 50 rings.

Post-recording laboratory analysis undertaken
by ForSEAdiscovery Project researchers led to the
development of a dendrochronological report
(Dominguez-Delmds et al. 2015a: 1; Dominguez-
Delmds et al. 2015b), a detailed catalogue of the timber
assemblage (Castro et al. 2015) and the editing and
printout of the eleven individual timber’s 3D digital
models, essential to developing advanced studies on
tree and ship reconstruction of the Belinho 1 (Martins
et. al 2015).

Data analysis

The digital models of each of the selected timbers were
used to produce working files that better represented
the morphology and the final shape of each of the
eleven key-structural hull timbers. The original 3D files
were first edited in Rhinoceros to remove irrelevant
lines and ensure that all lines were associated with the
correct layers, both in terms of the faces represented
and the attributes assigned. The edited files provided
clearer 3D reproductions of the eleven individual
timbers and were used as the basis for another series of
new files. In order to produce 2D traditional drawings,
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Figure 2. Timbers BEL01-001W Y-frame; mast step BEL01-051W; and keel BEL01-071W (3D digital drawings by A. Miguel
Martins; photogrammetry merged against 3D drawing by N. Nayling).

each face was projected onto an orthogonal plane. This
task produced a set of 2D orthographic projections of
each timber face, complemented with cross-sections
(Figure 2).

The drawings developed were produced by merging the
3D models with the photogrammetry data, and adding
the information collected through inspection on the
timber recordings sheets, and fieldwork notes. This
task was aimed at highlighting construction features
in each timber, namely the fastening patterns, scarves,
caulking arrangements, sections and shapes.

Although none of the then 75 timbers was washed
ashore in connection with any other timber, the angles
of some of the outer planks’ hoods and the position of
some of the fasteners allowed the matching of nineteen
individual timbers, forming a portion of the ship’s runs
(Castro et al. 2015).

A fourth type of drawing was produced from the edited
files and used in the tree reconstruction process. On
these files, the layers containing the wood conversion
were hidden, and the natural wood features were
highlighted (this process will be explained in detail in
the section on tree reconstruction below). In this way,
the drawings obtained reproduce a set of diagnostic
features with precision, revealing growth patterns,
natural edges, branches, and knots.
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Sample collection, wood identification, and

dendrochronological results

After completion of the recording process, a selection
of timbers was sampled by either coring or sawing,
yielding a total of fifteen samples. Sampling was
performed with care to minimise its impact on the
timbers. Increment borers were used to sample timbers
which possessed good dendrochronological potential,
namely substantial number of tree-rings and presence
of sapwood, but which would lose integrity if sampled
with a saw. The remaining elements were sampled
by sawing their ends, thus, mitigating the impact on
the integrity of the timbers. Wood samples were sent
to different laboratories within the ForSEAdiscovery
network where they undertook a variety of analyses,
particularly for dating, wood anatomy studies, and
geochemical analysis purposes.

The visual inspection of the samples allowed the
identification of twelve of them as deciduous oak
(Quercus subg. Quercus). Two other samples correspond
to conifer species, although the observation of
anatomical features with a microscope in the radial
section has not led to the identification of the timber
species. Finally, one sample from a timber of uncertain
origin (possibly not part of the ship structure) was
found to belong to a tropical species and was excluded
from further analysis.
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Figure 3. Statistical analysis on the average ring width and ring counts of timbers (Graphic
developed by A.M. Martins based upon data collected by N. Nayling, P. Groenendijk and M.
Dominguez-Delmas).

Only five of the twelve samples identified as belonging to
the oak group were considered for dendrochronological
analysis, as they contained more than 80 rings, with six
samples having less than 60 rings (Figure 3). Two of the
samples (from plank fragments BEL01-013W and BELO1-
024W) with most rings showed a very strong statistical
and visual crossdating with each other (correlation
coefficient: 0.64; Student’s t-value: 8.95; percentage
of parallel variation, %PV: 74.5%; significance level of
the %PV: p<0.001; overlap: 104 years). This indicates
that the timbers were very likely derived from the
same parental tree possibly fragments from the same
timber). The lack of more internal matches with and
between the other samples, together with the strong
variability in growth rates (i.e. mean ring widths in
the oak samples range from 0.60mm to 2.62mm per
year), indicates that the wood could have been sourced
from different areas, or from a large area where tree
growth rates varied. Another explanation for the lack
of matches between the timbers could be that the
samples are not contemporary, i.e. some timbers could
be repairs. Furthermore, the fact that the ship timbers
had washed ashore hinders the certainty that all
timbers here examined are part of the same wreck. This
makes drawing conclusions challenging, especially for
the tropical timber present among the samples, which
cannot be regarded with certainty as a part of the ship’s
assemblage (Dominguez-Delmds et al. 2015b).

The comparison of all the tree-ring series with
European reference chronologies and oak chronologies
from the north of Spain have failed (for the moment)
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to produce statistically sound results. Therefore, all
samples remain for now undated, and the provenance
of the wood remains unknown.

Ship timbers

Due to the high-level of erosion caused during site
formation process, some key features such as scarves,
timber edges and original surfaces were eroded in
many timbers. Despite this problem, the characteristics
of some timbers and the fastening patterns suggest a
possible origin for this ship in the north of the Iberian
Peninsula. Below is a quick characterisation of the ship
timbers recorded in the summer of 2015.

Hull Timbers

Atotal of 75 timber fragments washed ashore from 2013
to 2015. As mentioned above, they were divided into
five groups, according to their purported structural
function (Castro et al. 2015).

Longitudinal structure

The first group consisted of timbers from the
longitudinal structure and encompassed portions of
the keel (BEL01-071W), sternpost (BEL01-073W), stern
knee (BEL01-073W), and mast step (BELO1-051W).

The keel segment preserved was rabbeted (around
8.5cm), measured 879cm in length and its section was
22-24cm sided and 19cm moulded. There were no signs
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of scarves on either end of the keel segment. Twelve
2.7cm circular bolt holes were preserved along with
the timber length, connecting some floor timbers to
the keel, spaced around 70cm on average, if we exclude
the distance between bolts 5 and 6, which was 115cm.
The bolt heads, with diameters around 5.5-6.0 cm, were
lodged in countersunk holes 6-7cm in diameter, and
2.5cm deep. Marks of 1.1cm square iron nails, fastening
the garboards to the keel, were preserved along the
rabbets, and spaced 70cm on average. The fasteners’
pattern on the planking suggested a room and space
around 35cm and indicated that the keelson was bolted
to this portion of the keel through every other floor
timber, except between bolts five and six where there
were probably two-floor timbers between bolts.

The sternpost segment was preserved along 290cm, and
its section was 20cm sided and 21cm moulded. Three
2.7cm bolt holes were preserved, spaced 70cm and
53cm, which correspond to the spacing of the bolt
holes preserved on the stern knee (coral). The deep
rabbets (31.4cm deep) presented 1.1cm square nail
holes and 2.5cm preserved treenails, which fastened
the hood ends of the hull planks to the sternpost. These
fastening holes allowed the re-positioning of seven
hull planks, which had washed ashore separately. The
after face of the stern post preserved nail marks that
suggest that the sternpost was covered with sheathing,
and a protruding tenon with two diagonal nail holes the
function of which is not yet clear.

A stern knee washed ashore as well, 281cm long and 20cm
high. Its moulded dimension varied between 12.3cm
and 8.7cm and its sided dimension was 20cm. Four iron
bolts indicate that it was fastened to the keel although
the spacing of these bolt holes does not correspond
with those found on the surviving fragment of the keel.
In contrast, three bolt holes on the upper part of the
stern knee match those on the sternpost. Again, two or
three 11mm square nail holes, and two 25mm treenail
remains indicated the fastening pattern of the hull
planking to the stern heel side faces.

The remains of a mast step bear signs of long exposure
to the actions of marine life and were heavily eroded.
It is an expanded portion of the keelson, 197cm long,
45cm sided, and 30cm moulded. The step mortise is
86cm in length, 18cm sided, and 10cm deep. Two bolt
holes allow a tentative positioning of this portion of the
keelson between the 7th and 8th bolt holes of the keel.
The mast step is notched to fit over the frames.

Transversal structure
The second group of timbers found at the Belinho 1

site included seven Y-frames (picas), five floor timbers,
three frame fragments that appear to be the lower
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extremities of first futtocks, two timbers that were
tentatively identified as fragments of deck knees, and a
broken frame fragment.

The central framing timbers presented square sections
around 18cm sided and moulded, and the same pattern
of nails and treenails for the fastening of the hull
planking. They showed central trapezoidal limber holes
positioned slightly to the side of the keel axis, and some
had dovetail joints in the preserved extremities, in the
area overlapping with the futtocks. The floor/futtock
fastening pattern seems to have been two treenails and
two iron nails.

Floor timber BEL01-045W did not have an apparent
dovetail scarf on its preserved arm but showed a
step on the face opposite to the futtock, where a nail
was inserted, in a manner similar to those found at
Highborn Cay (Oertling 1989). Floor timber fragment
BEL01-041W presented a foot with a central limber
hole and only one treenail mark, on its foreword and
after faces. One of its arms seems to have been around
30cm long, suggesting that this timber may have been
a reinforcement placed between the inner extremities
of two first futtocks, reinforcing the floor timber in the
keel area. Floor timber BEL01-042W presents similar
features to the timber described above. The maximum
length surviving has 321cm, and its section was 17cm
sided and 18cm moulded. On one of the sides this
timber has a dovetail scarf measuring 23cm on the top
and 28cm on base. Evidence shows that at least one nail
was inserted on the futtock through is step. The floor
timber also possesses an inscription ‘II’, which probably
indicates its location on the framing system.

The futtock extremities preserved varied in length,
mostly near 1m, and presented sections 16-18cm sided
and moulded. Some of the futtocks showed dovetail
scarves with a pattern of two or three nails and two or
three treenails in the floor/futtock connection. The two
purported deck knees are eroded pieces with fastening
patterns and notches that suggest this function, but so
far it is not possible to definitely identify them as such.

Stern planking and other longitudinal timbers

The third group of timbers washed ashore at Belinho
included a portion of a waterway, three fragments of
port side hull planks with their aft hoods preserved,
four fragments of starboard hull planks with their aft
hoods preserved, and five plank fragments difficult to
position at this stage.

Planks BEL01-053W, BEL01-056W, BEL01-060W, and
BELO1-059W angles, fastening holes, and dimensions
match the marks and angles on the starboard side of the
sternpost. Similarly, planks BEL01-055W, BEL01-054W,
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and BEL01-057W match port side angles and fasteners’
marks of the sternpost (Castro et al. 2015).

A curious feature observed in these hull planks is that
they were carved with triangular notches 5-7mm
deep, and grooved on their outer surfaces coated with
a resinous substance, and sheathed with either lead
or sacrificial wood, although no traces of lead were
picked up in several XRF analyses performed on coating
samples (Castro et al. 2015).

Has expected, the planking conversion type presents
evidence of tangential conversion, although at this time
it is not possible to identify which tools were used for
the process. The level of erosion affected the timbers’
surfaces, and made difficult to identify tool marks,
although some carpentry marks, such as the number
‘I" on floor timber BELO1-042W.

The group of the twelve best preserved hull planking
timbers was cut from oak trees bearing a maximum of
128 tree-rings and a minimum of 36 annual rings. One
of the eroded timber fragments from this group (BEL01-
061W) was sampled for dendrochronological analysis.
It was not possible to identify the Quercus sub-species
at the present stage of the project. Planks BEL01-053W,
BEL01-056W, BEL01-060W, BEL01-059W, BEL01-055W,
BEL01-054W and BEL01-057W, already mentioned
above, do not show evidence of large knots, suggesting
that they were cut from straight stem trees.

Plank Fragments and unidentified wood

The fourth group of timbers consisted of 27 small
fragments of planks, impossible to place in any
particular position in the hull at this stage of the
project (Castro et al. 2015). A fifth group consisted of
11 small fragments of wood from unidentified timbers,
also impossible to a position at this stage of the project
(Castro et al. 2015; Figure 4).

Tree reconstruction

As already mentioned, the Belinho 1 timber assemblage
suffered significant levels of erosion, which increased
the difficulty of the recording process. Despite this, the
timbers analysed offered relevant data for advanced
dendrological studies. The seven Y-frames, a complete
floor timber, the stern knee, the sternpost, a portion
of the keel and the fragment of the keelson (mast
step) were selected for careful recording using digital
techniques due to their potential to provide relevant
data for tree reconstruction.

Evidence of knots, cracks, and growth patterns was
used to plot the location of the timber pith along the
full length of each timber. The tree-rings visible at end
of the Y-frames clearly indicated the points where the
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20m

Figure 4. Geometric plans from the Belinho 1 ship (above)
and the timber assemblage in correlation to the 3D model of

the vessel (conceptualisation and drawings by Adolfo Miguel
Martins and Filipe Castro).

T

tree stem split into two or more branches. The grain
lines on the floor timbers were useful for identification
of the curvature of the parent tree.

The timber recording methods employed, both
manual and with a FARO-Arm, reproduced with
precision the wood features that led to the tentative
tree reconstructions. The 3D digital models produced
followed specific recording protocols, which enabled
the identification of exact angles of curvature, and
potentially diameter of the parent trees, in comparison
with the shape and size of the selected individual
timbers. This method proved to be effective and allowed
us to identify the particularities of the parent tree of
each timber, namely ring widths, grain curvature on
the main stem, as well as position, density, and angles
of branches.

As mentioned above, once the 3D digital models were
edited and re-inspected, it was possible to hide the layers
related to the work performed by the carpenters with
Rhinoceros software. The resulting models represent
only the wood features, which give a clear view of the
wood anatomy on each timber surface. The grain lines
and the inclination of the knots are essential to identify
the direction of the tree (roots and canopy). Once the
growth direction is identified, the next step is to find
the pith location in the stem and branches, which was
possible in the case of the stern knee and Y-frames. The
maximum width can be defined by the pith and the
preserved waney edges on the timber surface. The ring-
width and natural heartwood edges can also provide
additional information. After achieving the maximum
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width on each surface and identifying the growth
direction, it is possible to recognise the shape of the tree
and some of its morphological characteristics. Sapwood
was only observed on timber BEL01-001W, which made
it impossible to identify the maximum diameter of
each timber. Either bark and sapwood removed during
woodworking, in keeping with the advice given in
broadly contemporary shipbuilding treatises, such as
the Liuro da Fabrica das Naos (Oliveira c. 1580), or the
Livro Primeiro da Architectura Naval (Lavanha c. 1600), or
it was lost, eroded after the shipwreck.

The Belinho 1 ship timbers were tangentially cut from
the parent trees and then shaped using a variety of tools
to meet the required shape. The Y-frames presented
shapes consistent with the transverse and longitudinal
angles of the hull. The y-frames’ feet were cut at angles
that fit over the stern knee where they stood, and
their height formed a plausible shape of the transition
between the ship’s runs and the wider portion of the
upper hull in that area. The progression of the angles
of branches of each of the Y-frames positioned on the
inboard face of the stern knee showed a consistent
pattern and formed a smooth, fair and, thus, plausible
shape of that part of the hull:

Y-frame BEL01-037W angle of the branches is 3°,
the length of the stem 99.2cm, abundant knots
along the stem;

Y-frame BEL01-036W angle of the branches is 8°,
the length of the stem 148.3cm, not having knots
along the stem;

Y-frame BEL01-039W angle of the branches is
12°, the length of the stem 145.7cm, abundant
knots along the stem;

Y-frame BEL0O1-001W angle of the branches is
22°, the length of the stem 149.2cm, not having
knots along the stem;

Y-frame BEL01-040W angle of the branches is
24°, the length of the stem 127.1cm, abundant
knots along the stem;

Y-frame BEL01-043W angle of the branches is
21° but reduces the length of the stem to 83.9cm,
abundant knots along the stem; and,

Y-frame BEL01-032W angle of the branches is
15°, the length of the stem 184.6cm, not having
knots along the stem.

The longitudinal structural timbers revealed the
following features:

e To shape the stern knee carpenters needed a
tree with a larger stem and branches having an
angle of about 105¢ between each (in comparison
the timbers previously mentioned); and,

To obtain the keel carpenters needed a long
tree with the minimum of 900cm in length and
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22.3cm in width. This timber also presents a
larger branch on its inboard face. Many other
relatively small size branches can be observed
along each surface of the keel full extension.

Evidence has also shown that to build the Belinho 1 ship
carpenters needed at least four types of trees:

Y-frames—straight stemmed oak trees ending
with at least two branches in the canopy forming
symmetrical angles from vertical;

Floor timber and futtocks—long stem or
branches having a smooth curvature;

Stern knee—large stem and branches with an
angle closer to 105°% and,

Keel—long straight stem having the minimum of
900cm in length.

At this stage, this study allowed the following
conclusions:
BEL01-001W (Y-frame):

e Minimum diameter of the stem is 74cm,
minimum diameter of the port side branch is
18cm, angle of the stem to the branch is 15, the
minimum diameter of the starboard side branch
is 21.4cm, the angle stem to the branch is 156,
and the maximum length of the stem with the
absence of knots is 149cm;

The absence of knots along the main stem;
Specific V-shape of the canopy;

The width of the stem is consistent with the
other timbers in the ship’s stern;

The pith, growth pattern and the split of the
stem into two branches provided the shape
required for ship construction;

The growth rate (i.e. average ring width) is
consistent with higher levels of moisture
(precipitation/groundwater levels); and,

The sapwood was removed to shape the timber,
but the heartwood seems to preserve its
maximum extent (some traces of sapwood).

BEL01-003W (floor timber):

e Clear growth orientation of the timber (crown/
stem);

The abundance of knots at one end;

The curvature of the timber is consistent with
the natural curvature of the tree;

Fast-growing timber suggests a landscape
abundant in water and minerals;

The grain at the lower end of the timber suggests
the existent of forest practice to encourage
the growth of multiple branches (pruning/
pollarding); and,
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Atthebottom of the timber, the growth patternis
consistent with forest management techniques.

The process of tree reconstruction involves a complex
data analysis in which every wood feature needs
to be carefully inspected. In this particular case it
is a still ongoing study, undertaken within author
Miguel Martins’ doctoral studies as a Marie Curie-
ForSEAdiscovery Project fellow.

Timber analysis requires that archaeologists acquire
experience in both shipbuilding characterisation
and dendrology. The recording process should aim
at acquiring compounded information related to
shipbuilding and wood anatomy. This study is a
contribution to the development of a methodology
that will hopefully become mainstream in nautical
archaeology within a few years. The recording protocols
we will develop in the incoming years will allow for
new forms of 3D recording, manual samplings, visual
observation, and any other methods available, such as
X-rays or magnetic resonance. The 3D digitiser arm
proved to be an extremely efective tool, mostly when
compounded with Rhinoceros software. Budget and
fieldwork time constrains most probably dictate that
only a selection of timbers will be digitally recording
and analysed (as was the case in the Belinho 1 Project).

We opted to convert the 1:10 scale drawings into 3D
digital representations later, in order to manipulate the
timbers and try to match them against an hypothetical
model of the hull, developed from the only diagnostic
measurements we could obtain from the archaeological
data: the flat of the floor timber near amidships, and the
probable height of the ship’s runs. Our reconstruction is
hypothetical and should looked upon as a preliminary
attempt at making sense of the timbers that washed
ashore at Belinho in 2014 and 2015 (Figure 5).

Conclusions

The main conclusions of this study can be summarised
along two main lines. The first is that this study
setup clearly the need for protocols to standardise
the recording of both nautical information (Castro
et al. 2018), and that these protocols must include
dendrological analysis. The second is that although
at this time neither archaeological nor dendrological
evidence have shown a strong correlation between the
Belinho 1 timber assemblage the shipwreck discovered
in the archival research, there is no reason to change
our methodology. Dendrochronological evidence has
not yet yielded any matches, and the artefact collection
doesn’t seem consistent with the ship’s route.

The studies carried out on the Belinho 1 ship timbers
allowed us, however, to conclude that from the 12
samples that underwent dendrochronological research,
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both framing and planking elements presented fast
and slow growth rates, suggesting that there was an
unspecific selection of trees in terms of growth types
for the construction of this ship. Although in order to
draw conclusions relative to the quality of the timber
supply we will need to carry out further analysis, this
is an important piece of information the incomplete
multidimensional puzzle that every shipwreck presents.

The tree reconstruction attempts carried out on the
Y-frame BEL01-001W and floor-timber BEL01-003W
allowed the characterising of their parent trees with a
good degree of certainly, yielding information on the
forest where the timbers originated from. Straight
stems with a low number of knots were sought by
shipwrights for their strength and are typical of trees
that have grown in high-density stands.

The structural timbers analysed presented evidence
of having been selected in accordance with the wood
grain flow orientation to avoid cracking by tension,
and show that both straight and compass timber—trees
and branches—were available in the forests where they
were cut.

The sample of deciduous oaks showing variable growth
rates and lacking internal cross matches suggests
that the wood was sourced from different areas or an
extensive area where tree growth was variable. The
growth pattern seemed to be consistent with oak trees
of about 60 years (average of annual 50 rings plus rings
lost by erosion, or removal sapwood and bark). The
Y-frames also seem to be consistent in terms of growth
pattern, and the floor timber and futtocks present the
same correlation within each typology. Equally, the
absence of a significant number of knots along the
timbers presented evidence of the areas in which the
trees were planted. The ring-width average has also
demonstrated in which extent trees were supplied
with abundant water and minerals (precipitation/
groundwater levels).

As already mentioned, given the relatively small
number of timbers sampled there is a possibility that
some of the analysed timbers may not be contemporary,
corresponding to possible repairs. Again, this piece of
information is relevant for the ongoing study of the
ship.

Although the nature of the Belinho 1 shipwreck site,
located in a high energy area which poses serious risks
to diving, has determined the slow pace of this study,
mostly commanded by the atmospheric conditions and
the natural movement of sediments of the bottom, the
information already gathered allows us to emphasise
the importance of this site. The ship timbers’ shape
and assemblage techniques are consistent with an
Iberian architectural provenance, and even though the
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Figure 5. Tree reconstruction based on evidence collected on Y-frame timber BEL01-001W (above) and Floor-timber BELO1-
003W (below), showing different forest management practices (drawings and tree reconstruction by A. Miguel Martins).

tentative chronologies established for the artefacts do
not permit a tentative dating within a few decades, it
is likely that this ship dates to the second quarter of
the 16th century, making it a precious testimony to the
European shipbuilding techniques of that time.
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Introduction

Driven by the increased demands on seafaring
defense, the Spanish Crown launched the Santa Maria
Magdalena frigate from the Esteiro shipyard of Ferrol
(Galicia, north-west Spain) in 1773. In 1810, the ship
was wrecked at the Bay of Viveiro (Figure 1), in the
context of the Spanish War of Independence (1808-
1814). In June 2015, the ForSEAdiscovery project team
organised an underwater timber sampling campaign on
this shipwreck site. Through various wood provenance
studies (i.e. dendrochronology, inorganic and organic
chemistry), combined with historical research in
national archives and international sources such as
the Sound Toll Registers, the frigate’s timbers promise
to shed light on late 18th-century Spanish naval
construction, forestry practices, and timber supply in
relation to shipbuilding in northern Spain. As a highly
interdisciplinary project, ForSEAdiscovery integrates
research fields in the humanities and life sciences.
This paper presents the joint efforts of historians,
archaeologists and wood scientists to determine: 1)
what kinds of trees were used to construct which parts
of the Santa Maria Magdalena; 2) their provenance; 3) the
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timber trade networks and state management involved
in supplying wood to the Ferrol shipyard; and, 4) best-
practice methodologies to reach these conclusions.

Historical background

In the early 1770s, King Charles 111 (1759-1788) was
developing the policy of shipbuilding initiated by
his predecessors as part as the so-called Bourbon
Reforms. These consisted of a programme of economic
and administrative restructuring in which a new
conception of a centralised Navy took a prominent
role, as the key factor of the maintenance of a vast and
spreading colonial Empire. In this context, the arsenals
at Cartagena, Cadiz, Ferrol and Havana became the
centres of the state-controlled shipbuilding industry
(Merino Navarro 1981).

On 1 August 1772, a Royal Order announced a
programme of construction of three urcas afragatadas,
and one frigate to be carried out by the Esteiro
shipyard (arsenal of Ferrol), and this is when the
story of La Magdalena begins (AGS, SMA, 349, 1 August
1772). According to payment orders of salaries to the


mailto:arrtrindade@gmail.com
mailto:m.dominguez@dendroresearch.com
mailto:traore.mohamed19@gmail.com
mailto:natgalla@iu.edu
mailto:sararich3010@gmail.com
mailto:adolfo.miguel.martins@gmail.com

ANA RITA TRINDADE ET AL.

—ni

Magdalena shipwreck @ s 4

:1- 2
) o

N

Google Earth

|

Figure 1. Viveiro Bay.

shipwrights, its construction began in September and
continued for the next ten months (AGS,TMC, 4207:
16 October 1772; AGS,TMC, 4207: 17 November 1772;
AGS,TMC, 4207: 16 December, 1772; AGS,TMC, 4208:
22 January 1773; AGS,TMC, 4208: 20 February 1773;
AGS,TMC, 4208: 18 March 1773; AGS,TMC, 4208: 20 April
1773; AGS,TMC, 4208: 20 May 1773; AGS,TMC, 4208:
21 June 1773; AGS,TMC, 4208: 24 ]uly 1773; AGS, TMC,
Marina, 4208: 28 August 1773). The official launch took
place in Ferrol on 7 July 1773, and the document of its
announcement described the vessel as a 26 to 34 gun
frigate, 145 feet long (AGS, SMA, 350: 7 July 1773).

After 37 years serving the Spanish Navy in Atlantic
waters, the Santa Maria Magdalena sunk in Viveiro
bay (Lugo province, Galicia, Spain), along with the
bergantin Palomo, in the context of the Spanish War of
Independence (1808-1814). In November 1810, these
Spanish vessels took part in an Anglo-Spanish squadron
which fought against the French occupation of Santofia
(Santander, Spain). On the night of 2 November, after
being hit by a severe storm, the Magdalena, Palomo
and a few other vessels had to evacuate Santofia and
took shelter in Viveiro. The damage inflicted by the
storm such as the loss of the anchors, determined the
fatal outcome: the Magdalena collided with the English
frigate Narcissus and later crashed against the Reef
of Castelos and sunk soon after, taking the lives of 20
members of the crew (Fernandez Duro 1867: 220-25;
Filliat 1976: 313).

History: timber supply in Ferrol (1771-1773)

The historical research aimed to obtain information
about the construction process and main features of
the Magdalena, as well as the model of timber supply in
Ferrol during the late 18th century.

The archival research was mostly centred on the Spanish
sources of the Navy administration corresponding
to the section of the Navy Ministry (SMA) and state
accounts of the court of auditors (Tribunal Mayor de
Cuentas, TMC) from the Archivo General de Simancas
(AGS), in Valladolid, Spain.! In order to further
investigate the subject of timber import from northern
Europe, the research involved cross-reference with
the Danish database of the Sound Toll Registers Online
(STRO, last viewed 31 March 2017), which records the
passages of merchant vessels and their products, from
Baltic ports to their destinations, through the Danish
Sound (Gebel 2010).

Besides the information regarding the shipbuilding
process and main features of the frigate, the researched
sources did not contain any further data specifically
related to the Magdalena, namely the timber used in
its construction. Therefore, the team decided to work

! Secretarfa de Marina, sub-section Arsenales (units 347, 349, 350),
sub-section Asientos (unit 621), sub-section Registros (unit 788);
Tribunal Mayor de Cuentas, subs-section Marina, Ferrol (units 4207,
4208), in a total of 97 documents.
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with historical documents dated from 1771 to 17732
about all the aspects of timber supply to the Ferrol
Department in order to identify the whole context of
timber acquisition. These documents cover the period
of construction (1772-1773) and the previous years, in
which some of the timber used in the Magdalena might
have arrived.

Thus, the sources from AGS allowed the identification
of three major regions of wood supply: northern Spain,
northern Europe, and the Caribbean. Each of these
major regions provided specific species and types
of ship elements, and that is related, not only to the
inherent qualities of the different woods, but also to
the economic and technological strategies behind this
model of supply.

Timber from northern Spain

The volume calculations® indicate northern Spain as the
main area of provenance of the timber used in Ferrol by
the time of the Magdalena construction, corresponding
to 73% (sum of 17,020 m? during the years 1771 to
1773) of the total supply (23,418 m?) (Figure 2-A). Such
preponderance is expressed, as well, in the diversity of
species, from oak to ash (Figure 2-B) and, especially, in
the diversity of the typologies of ship pieces (Table 1).
However, the quantification of pieces by units shows that
northern Spanish timber is not used for the majority of
the pieces. This place is occupied by northern Europe
with pine planking, masts and spars. In terms of units,
northern Spanish timber corresponds to 35% in a total
of 19,781 pieces out of 56,005 (Figure 2-B, Table 1). This
discrepancy between volume and quantity is explained
by the nature of the ship elements. In fact, northern
Spanish timber was, by far, the preferred choice when
it came to the structure of the hull, reinforcements and
other elements below the waterline, which correspond
to very sizeable elements when compared to planks,
the most abundant type of piece (Table 1).

2 except in the case of the data from TMC and STRO that was used in
the cross-reference of northern European timber trade, which was
extended to 1770.

® this quantification involved 58 documents from the following
sections and subsections: Secretaria de Marina, sub-section Arsenales
(units 347, 349, 350), sub-section Asientos (unit 621), sub-section (unit
788); Tribunal Mayor de Cuentas, subs-section Marina, Ferrol (units
4207, 4208); the documents exclusively used for the accounts are not
mentioned at the final references to avoid having an exhaustive list;
the quantitative data provided by the Spanish sources was unevenly
presented in units and volume (cubic cubits); in order to calculate
the volume of units, we searched for its approximate measurements
in cubits, within the Pie de Burgos measuring system, according to
piece typologies (Gautier 1769; Fernandez de Landa 1784); the volume
of Nordic pine pieces was calculated according to the measurements
of the masts, spars and planks listed in the information about timber
needs for 1772 and 1773 (AGS, SMA, 621: 15 November 1771; AGS, SMA,
621: 15 September 1772); for the calculation in cubic metres: Marien
y Aréspide 1789: 28; Aranda y Antén 1999: 107; all these calculations
are merely indicative.
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Oak (Quercus) grew in northern Spain’s forests in
special abundance, and this was the primary timber
for those kinds of ship elements (Aranda y Antén 1990;
1999: 23-24), contributing to this region’s tradition as a
strong Peninsular centre of shipbuilding at least since
the 16th century (Goodman 1997). Proximity to timber
sources was an obvious criterion of choice since it not
only facilitated transport (costs and infrastructures)
but also allowed the close control of trees by the
naval engineers and shipwrights in order to assess
quantities and quality in terms of material, shape and
size (Aranda y Antén 1999: 15-16; Wing 2015: 178-87).
The multiplicity and specificity of typologies of the
structural elements of the hull and other pieces to
be placed below the waterline, the measurements of
which varied according to the size, scantling, typology
and shipbuilding technique can be seen in the treatises,
wood regulations* (Gautier 1769; Fernandez de Landa
1784) as well as reports of shipwrights and engineers
boards. These required closer supervision than the
pine planks, deals, masts and spars used in the upper
works, which were mass-produced and purchased from
the Baltic region in varied but rather standardised
measurements for multiple purposes (Gallagher 2016).

Following the proximity criterion, Asturias’s forests
appear as the main region of supply, followed (in this
order) by Cantabria, the Basque Country® and Navarra.
There was also a significant group of endogenous
timber pieces with undetermined origin, which was
constituted by spare timber from Guarnizo shipyard
(Figure 2-B). Each of these regions had a contractor who
operated the felling, carving and transport of timber by
land and final delivery by boat: Andres Garcia Quifiones,
Anténio Francisco Quifiones and Juan Gonzalez Pola,
for Asturias; Francisco Caetano Iglesias, for Cantabria;
Real Compafia Guipuzcoana de Caracas for Guipuzcoa
and Navarra.® Oak, the predominant timber with 14,091
units, could be found from Asturias to Navarra and
was, once again, mostly used for planking (4,218 units)
followed by framing elements such as futtocks and
beams, uncategorised pieces and then a great variety
of types (Table 1).” Beech (Fagus sylvatica) had a similar
regional distribution and was used for planking, beams
and also came in as raw timber. Holm oak (Quercus ilex)
was identified as coming from Cantabria but for the
most part its origin is not specified. It was used for axles
of gun carriages and other non-identified applications.
Black poplar (Populous nigra), walnut (Juglans regia),

4 Reglamentos de Maderas.

° sources of this group of timber are unclear about the specific
provenance and just refer to the contractor, who was operating in
both regions.

¢ references are the same as those used in the counting of timber
from northern Spain.

7 in order to facilitate the statistic study, the piece typologies were
aggregated within main functional groups, in order to avoid an
exhaustive list (e.g. first and second futtocks count together just as
futtocks).
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Figure 2. Volume and number of pieces per origin, Ferrol—1771-1173
(AGS, SMA, 347, 349, 350, 621, 788; AGS, TMC, 4207,4208).

alder (Alnus glutinosa) and ash (Fraxinus excelsior) came
from Asturias and were sporadically delivered in small
quantities. Except in the case of walnut planking, these
types of timber arrived as unprocessed timber. Pyrenean
pine has a low representation within the overall
northern Spanish timber accounts, corresponding to
only 2% (402m?). This supply is the result of technical
experiments with the aim of reducing dependency
from northern Europe imported pine (AGS, SMA, 349: 20
November 1771; AGS, SMA, 349: 25 July 1772; AGS, SMA,
349: 23 September 1772; AGS, SMA, 349: 14 November
1772) (Figure 2-B, Table 1).
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The data indicates the secondary role of timber import
through the Baltic trading networks, as these constitute
23% in terms of volume (total of 5,394m* along the
1771-1773 period), even if, in terms of unit quantities,
northern European timber corresponds to 64%, with
34,550 pieces (Figure 2). This material is exclusively
made up of pine, consisting of planking, the largest
group of pieces in 34,338 units®, 45 main masts, and 167
minor masts and spars® (Table 1), revealing the import

¢ excluding 32 from the Pyrenees.
° excluding 27 from the Pyrenees.
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Table 1: Number of pieces per species and type, Ferrol—1771-1773 (AGS, SMA, 347, 349, 350, 621, 788; AGS, TMC, 4207,4208).

- . s black
species [ type of pine eIl caka) guyacdn  tropical

walnut tree ash tree chicharrén (T.E.) /
: 0i
piece .0, 1G.) {und.)

p:'p”:'?' (I.R) alder (A.G.} (F.E.) sabic (L.L)

planking 34370 | 16
futtocks

undetermined

unprocessed
timber

beams
axis for gun
carriages
knees
wales
waterways
stringers
floor timbers
Pegs
masts and spars
ledges
top timbers

stanchions
keels

counter timbers

pieces for hawse
holes

inner stern posts

main masts
cruchers
shelf beam
sheer bitt
keelson
anchor stocks
stern knees
buttocks
stern posts
masts steps
[ H
v-frames
chocks

bill step and the

foremast partner
spritsail yards
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stern panel
timbers
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tillers
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TOTAL 653
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of highly specialised products. In a time of economical
protectionism, the Maritime Departments would limit
the acquisition of exogenous raw material to timber
that could not be found in the Iberian Peninsula in
abundance with the proper sizes, and that was strictly
necessary for building vital and substantial parts
of the vessels. That was the case of the pine species
from northern Europe such as Pinus sylvestris, which
exhibited long, wide and straight trunks making it
especially suited for masts, spars and planks (Aranda y
Antén 1999: 23).

This mass-produced timber served the European
market (Astrom 1988) and Spain became a substantial
importer, purchasing this material increasingly from
the 1740s (Gallagher 2016; Reichert 2016). Spanish
agents took part in the timber trade networks through
supply contracts with the Navy, the so-called Asientos.
By the time of the Magdalena’s construction, Pedro
Chone, a Bilbao resident, was the provider of masts,
spars and planking for the three Maritime Departments
of Cartagena, Cadiz and Ferrol (AGS, SMA, 788, 2 January
1772). Aided by representatives in Spain, the contractor
operated from the Baltic ports of Saint Petersburg, Riga
and Danzig, negotiating with the local suppliers and
coordinating the shipments through Dutch captains
and merchant vessels such as urcas and galeotas (AGS,
SMA, 621: 1 September 1772; AGS, SMA, 621: 29 May
1773; AGS, SMA, 621: 20 August 1773; AGS, SMA, 788: 2
January 1772). As the stocks seemed to be constantly
running out of pine, the Navy from time to time sought
for alternative suppliers when the contractor was not
able to fulfill orders in time (AGS, SMA, 350: 15 May,
1773; AGS, SMA, 621: 16 November 1771; AGS, SMA, 621:
20 May 1773).

According to STRO there were 35 passages containing
timber destined for Ferrol via the Danish sound between
the years 1770 and 1773. Only seven of these!® can be
matched to records in the TMC." Possible reasons for
this are that the timber may have been redirected or
re-exported to another port, or that the wood was
purchased by someone other than the Navy. After all,
timber was also needed for general carpentry, private
construction, and private shipbuilding. Indeed, six of
the unmatched passages contained timber that was
designated for shipbuilding, such as masts and spars,
or accompanying products such as hemp or sailcloth.

1 Sound Toll Registers Online viewed 31 March 2017: STR270070, 5
September 1770; STR257963, 23 September 1770; STR256454, 24
October 1770; STR301893, 2 August 1771; STR260730, 2 August 1771;
ST260841, 3 August 1771; STR269696, 14 Septernber 1772.

' matches between the TMC an STR were found by looking for the
captain, year, port of origin, port of destination and then at the
transported products; the captain and the year are the most reliable
elements for cross-referencing, since the products were categorised
differently in the STR and the TMC, and sometimes show completely
different numbers.
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Of the matched records, all were carried by Dutch
captains, representing Ameland, Amsterdam, Hoorn,
and Warns as homeports. Three of these passages
originated from Danzig, and four from Riga. Products
brought from Danzig were fir deal (fyrre dehler),
thick planks (bohler), and unspecified wood products
(treevahre). Products brought from Riga were boat-
hook shafts (baadshagestager), balks (bielker), ordinary
deals (gemeene dehler or ord. dehler), masts (master),
spars (spirrer or raaer), and planks (planker). Only two
shipments matched closely with the products and
numbers given in both the TMC and STR.

These discrepancies make it difficult to conclude how
much Baltic timber noted in the STR was destined for
the Spanish Navy. Out of 50 payment orders in the TMC
for the department of Ferrol concerning the acquisition
of timber within Europe between the years of 1770 and
1773, only six could be confirmed to concern timber
that came directly from the Danish Sound (representing
seven STR records). Only two other shipments were re-
exported via Amsterdam, and, thus, are not reflected in
the STR. This suggests that the majority of the Navy’s
trade with the Baltic was direct by this time, rather
than passing through a ‘middle person’ port such as
Amsterdam.

An important aspect which the Sound Toll Register
corroborates is that the imported timber was never
oak, or any of those pieces necessary for the framing
elements of the hull. Instead, they mostly consisted
of spars for rigging and various sizes of pine planking,
which were used in the final construction steps of a
ship, such as upper hull planking, deck planking, and
sacrificial outer planking.

The Caribbean supply corresponds to only 3% of the
total volume with 1004m® and 1674 pieces (Figure
2). This timber had its origins in Cuba and Mexico,
and its supply was locally operated by shipbuilding
contractors of the arsenal of Havana, and then the Navy
and Crown colonial officers would transfer part of this
material to Spain, through the ships of the Carrera de
Indias, among other goods in its cargoes, such as sugar,
which was the possible the reason for the low volume
of each shipment. Cadiz was the destination port of this
route from 1717 and worked as a redistribution hub, by
sending material to Ferrol, as well as Cartagena (AGS,
SMA, 347: 6 February 1771). Sometimes, the transport
was made by charted private ships, which would deliver
the material directly to Ferrol (AGS, SMA, 347: 4 May
1771; AGS, SMA, 347: 24 August 1771).

The tropical timbers such as guayacén (Guaiacum), cedro
real (Cedrela odorata), chicharrén (Terminalia eriostachya)

and sabict (Lysiloma latisiliqua) are very hard, dense
and resistant types of material, particularly suited
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for the crafting of structural pieces and those, which
are subject to aggressive elements, such as constant
friction and exposure to corrosion by shipworms such
as Teredo navalis (Aranda y Antén 1992: 7-31; Aranda
y Antén 1999: 27). Thus, the lists of deliveries contain
cedrela futtocks, stringers, wales and anchor strocks of
undetermined tropical species, keels made of cedrela
and chicharrén /sabicy, cederela top timbers, guayacan
logs for further carving, chicharrén/ sabicti and cedrela
keelsons, among other typologies, and a vast group of
undetermined typology of guayacédn pieces (Table 1).

Some 1771 and 1773 documents may contain the
explanation for such small deliveries, as they mention
that the Spanish arsenal’s stocks were already well
supplied with guayacdn (AGS, SMA, 347: 19 July 1771)
due to the constant shipments and low use of this
material and, therefore, new shipments should be
suspended (AGS, SMA, 350: 4 June 1773; AGS, SMA, 350:
10 July 1773).

Archaeology: sampling the Santa Maria Magdalena
timber assemblage

The remains of a vessel constitute the ultimate
evidence of how ships were built (Steffy 1994). As
mentioned above, the frigate Magdalena was built in the
shipyards of Ferrol and sailed for about 37 years in the
service of the Spanish Navy. During that time, the vessel
benefited from repairs and adjustments that made her
unique in many ways. La Magdalena’s unique features
are a testimony to a specific moment in naval history in
which several countries were at war and were in direct
competition for the expansion of their overseas power.

Also at this time, shipbuilding technology was shifting
into the experimental. Shipwrights and shipbuilders
were developing and testing building techniques using
wood species other than oak and pine, which had been
the woods of choice for hundreds of years. According
to Enrique Garcfa-Torralba Perez (2011: 257, 258), the
Magdalena was part of an experiment and, therefore,
built following specific procedures. Under the same
geometric plans, four vessels were constructed in
the shipyards of Cartagena and Ferrol: Magdalena,
Margarida, Marta and Clara. Despite sharing the same
drawings and architecture, different wood species
were employed allowing shipbuilders from the Spanish
Royal Navy to identify and analyse each prototype and
use the most reliable as a model to replicate. In order
to better understand the decisions made in the forest
and in the shipyard prior to the construction of the
Magdalena, the ForSEAdiscovery dive team undertook
an archaeological campaign in Viveiro, Galicia.

Over the course of seven days in June 2015, the
ForSEAdiscovery dive team removed 22 wood samples
from the hull remains of the Magdalena at the bottom
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of the Viveiro Bay (Figure 3-A) in order to elucidate
the circumstances of her construction—how she was
built, with what kinds of wood, and from where that
wood originated. In cases like the Magdalena, historical
sources can be highly suggestive of where shipbuilders
procured their timber, but taking timber samples from
shipwrecks has several advantages over relying solely
on the historical sources, even in well-documented
cases like the timber supply for the arsenal of Ferrol:

1. Providing wood scientists with samples for
further study is the only way to develop
scientific methods of dendroprovenance so that
they can be used in cases without historical
documentation;

The scientific method allows for ‘proofs’ of
provenance that frequently challenge so-called
reasonable assumptions as well as historical
documents made in error;

Timber sampling campaigns permit anindividual
study of elements used in shipbuilding, such as
wood types, scantlings, joinery and fixings used,
as well as gathering the extent of the remains
and their level of preservation and risk.

One of the outcomes of the ForSEAdiscovery project
has been to generate a set of protocols for the removal
of wood samples from historic shipwrecks, and the
fieldwork done at the Magdalena has been instrumental
in this development. The sampling protocol defined
that the impact on the remains of the vessel should
be minimal. Therefore, it was only after mapping,
sketching, positioning and using other non-invasive
recording methods that timbers were finally sampled.
To gain the highest volume of provenance data while
creating the least amount of damage to the shipwreck,
certain timbers were targeted for sampling while others
remained untouched. Elements likely to represent
the original structure of the vessel, such as planks,
beams, and frames, were preferred to minor elements
which were frequently replaced and/or which would
be unlikely to contain sufficient or reliable data for
provenarnce.

In general, archaeological evidence of Iberian ships
(Castro 2008; Oertling 2001) demonstrates a common
practice of utilising the parent tree’s growth pattern
for the required timber shape. This technique, alone,
promises to help gain a better understanding of the
relationship between Iberian shipbuilding and forest
management. For one, it demonstrates that shipbuilders
were well aware of the properties of the wood they
selected, and that this knowledge at the disposal of the
shipbuilder led to the creation of more reliable vessels
(although this is not to say that this knowledge was
always actually put to use). For example, fast-grown
deciduous oak was frequently used for vertical elements
like frames, while slower-grown oak could be used for
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Figure 3. Sampling the Magdalena timber assemblage:
A) 2015 underwater archaeology campaign.
B) Sample of pine ceiling planking.
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horizontal elements. Because oak is ring-porous, each
ring represents a potential breaking point, so the more
rings a tree and its derivative timber has, the more
vulnerable it is to splitting with vertical pressure, as
would be experienced by frames and stanchions (cf.
Rich et al., this volume). Horizontal elements on the
other hand do not experience the same kind of pressure
against the cross-section. Therefore, to provide
samples to wood scientists reliant on high numbers of
annual growth rings (e.g., dendrochronology), planks
were targeted over frames, the latter of which tended
to represent the parent tree well but were often only
a couple decades old when felled. Figure 3 is a sample
of ceiling planking that was converted from a slow-
grown pine tree and preserves 146 annual growth rings,
which made it an ideal candidate for wood provenance
analyses. Another factor in its suitability for our study
is that even after 200 years underwater, this wood
sample is very well preserved with very few bore-holes
introduced by Teredo navalis and other xylophagic
organisms that would increase the difficulty of taking
accurate measurements of tree-ring widths or of
chemical composition.

Each of the 21 samples taken from the Magdalena
was treated as an artefact. They were cleaned,
measured, photographed, drawn, and entered into the
ForSEAdiscovery database before being stored in fresh
clean water and delivered to their destination—the
wood science lab. The recording of each sample was
performed with a tablet and stylus to produce detailed
record sheets to hand over to the wood analysts along
with the samples themselves, which are often destroyed
over the course of analysis. These primary records
are also retained in the database for studying the
scantlings, tool marks, and joinery methods of sampled
ship components, as well as the conditions of the wood
when it was sampled, which may be useful for future
conservation and site formation process analyses.

Wood science: aiming to establish the provenance of
the wood

Once the shipwreck samples arrived at the laboratory
of dendrochronology of the University of Santiago
de Compostela (Spain) a selection was made, setting
aside the best preserved samples (i.e. showing the
fewest galleries caused by Teredo navalis) to divide them
into subsamples that would be used for organic and
inorganic geochemical studies of wood composition
and characterisation. The main aim of the wood science
team of the ForSEAdiscovery project is to develop
reference methodologies and datasets to enable us
to establish the provenance of Iberian ship timbers.
These comprise tree-ring-based datasets (ring-width,
earlywood, latewood, vessel and latewood density
chronologies), stable strontium isotopic data, and
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data about the organic composition of different wood
species in different areas. All these datasets have been
developed for pine (Pinus nigra and P. sylvestris) and
oak species (Quercus robur, Q. petraea, Q. faginea and Q.
pyrendica) in key areas of the Iberian Peninsula that
supplied timber for shipbuilding during the early
modern period (Dominguez-Delmds et al. in prep.).
The techniques used for organic and inorganic wood
characterisation have been conducted in a smaller
group of samples of the trees used for dendrochronology
and wood anatomy. Once the reference datasets have
been concluded, it has been possible to cross-check
the shipwreck timbers with them in order to try and
identify the origin of the wood. In this work we present
results of the dendrochronological analyses and
preliminary data from infrared spectroscopy on the
Magdalena shipwreck samples, researches carried out at
the University of Santiago de Compostela (USC, Spain).

Dendrochronology: determining timber date and
provenance through tree-rings

Samples from 21 different timber elements of the
Magdalena shipwreck were sent to the laboratory of
dendrochronology of the Department of Botany at the
USC.

A preliminary inspection was carried out to determine
the suitability of the samples for dendrochronological
dating. Such samples should contain a sufficient number
of tree-rings to allow for sound statistical results (e.g.
80 to 100 tree-rings). Exceptionally, timbers with as few
as 30 tree-rings could be researched to attempt cross-
dating with other samples from the same structure
and, thus, all timbers with more than 30 tree-rings
were analysed in this study. The transverse surface of
the samples was cleaned with razor blades from the
inner- to the outermost ring to perform a ring count
and register the presence of pith and sapwood. This
preliminary inspection also served to identify samples
corresponding to the group of deciduous oaks (Quercus
subg. Quercus) and chestnut timbers (Castanea sativa), as
both present large early wood vessels placed in a ring-
porous disposition although the deciduous oaks show
large multiseriate medullary rays that distinguish them
from the chestnut. These characteristics make them
distinguishable by the naked eye. The identification
of other species was attempted through observation
with an Olympus BX40 microscope of wood anatomical
features on thin slices of the radial and tangential
section of the wood and using the identification key
proposed by Garcia Esteban et al. (2003). Ring-width
acquisition was done with a TimeTable measuring
device (University of Vienna) coupled with PAST5
software (SCIEM).
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Table 2: Species identification and tree-ring analysis. 1) Quercus subg. Quercus; 2) Pinus sylvestris/nigra; 3) Castanea sativa; 4)
conifer (unidentified); pith: present (+1)/absent (-); bark edge (WK): present (+)/absent (-)/estimated; MRW: mean ring width
(cm); o: standard deviation (cm).

Type of
Sample number timber Species |Dendro code Sapwood CE G
element
Frame at
MAGO01-001W-025 MAGD00011
bow
Frame at

MAG01-001W-035 MAG00012
bow

MAGO1-002w-01s | C€ing plank MAG00020
at stern

Ceiling plank
at stern

MAGO01-003W-015 MAGO00030

MAG01-006W-01S F'::::nat MAG00041

MAG01-007W-01S "1'::“ MAG00050

Frame at
MAGO01-008W-015 Ko MAG00061

MAG01-009W-015 Frz::at MAG00070
MAGO1-010W-01S Frz:‘:a‘ MAG00080

MAG01-011W-015 F’:::m MAG00090

MAGO01-012W-01S F";:;at MAG00100
MaGo1-013w-01s | Frameat MAG00110
bow
Ffamiﬂg
MAG01-014W-01S jelement from MAGO00120
bow
Hull plank

from bow

MAG01-015W-015 MAGO00130

MAGO1-016w-01s [ 2crinicial hulll MAG00141
planking

Wedge

MaGo1-017w-o1s | $2mPle of MAG00151
frame at

stern

maco1-o1sw-o1s | FMe MAG00160
section

mAGo1-019w-015 | Frame MAG00170
section

Chiseled
block
MAGO01-021W-015 qsamples from MAGO00180
outer hull
planking

Frame at Severely damaged by
MAGO01-001W-015 Unkown - = :
bow Teredo navalis

Stri t -
MAGO01-004W-015 2:::: = : 20 : Not suitable dendro

Wedge

MAGO01-005W-015 38mpe from - - - Not suitable dendro
oak frame at

stern
Frame

MAGO01-020W-015 5 - “ Not suitable dendro
section
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Wood
results

identification and dendrochronological

Fifteen samples were identified as deciduous oak
(Quercus subg. Quercus), five as conifers (four of which
are Pinus sylvestris/nigra), and one as chestnut (Castanea
sativa) (Table 2). The oak samples MAG01-001W-01S,
MAG01-005W-01S and MAGO01-020W-01S, as well as
the chestnut sample MAG01-004W-01S were discarded
for tree-ring analysis, as they contained fewer than 30
tree-rings (Table 2).

Cross-dating with oak and pine reference chronologies
from Spain, central and northern Europe resulted in
the absolute dating of three samples: MAG01-018W-
01S (dated after 1667 C.E.), MAG01-019W-01S (after
1716 C.E.), and MAG01-021W-01S (after 1702 C.E.) with
chronologies of Q. petraea of the north of Spain, being a
Q. petraea composite chronology (made with seventeen
trees from Cantabria and two trees from Asturias,
QUPE19MC, Dominguez-Delmds unpublished) the one
providing the best statistical results (Figure 4). The
provenance of these timbers is, therefore, some forests
in the north of Spain (regions of Asturias, Cantabria or
Basque Country), but the dendrochronological results
do not allow to pinpoint an exact location. The absence
of sapwood in the samples hampers estimating the
felling date of the trees, hence, the dates can only be
presented as terminus post quem (dates after which the
tree was cut). The tree-ring series of those samples have
been averaged into the object mean curve MAG3MC that
spans the period 1590-1716. The rest of the samples did
not produce statistically sound results between them
nor with the reference chronologies, therefore, their
date and provenarnce remain uncertain,

Geochemical fingerprinting of Magdalena shipwreck:
relevance of the initial FTIR results

Wood is a complex polymeric material composed by
polysaccharides and lignins. These lignocellulosic
macromolecules are responsible for most of the physical
and chemical properties that result on differences
between wood types (Hedges 1989). The variety of
wood types is not only associated with the taxonomies
and the environmental factors of the growing location
but also to decay factors associated with the storage
environment, particularly for archaeological woods
(Fritts 1976; Hedges 1989). The characterisation of
the molecular structure of wood chemistry allows
detailed understanding of wood properties. Although
considerable studies have been done using diverse
types of techniques, much more effort is still needed for
us to fully understand the preservation of the chemical
composition of archaeological wood (Pandey 1999).

Fourier transform infrared spectroscopy (FTIR) is a
widely used vibrational technique for wood analysis
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(Colom and Carillo 2005; Traoré et al. 2016). Unlike
conventional chemical analysis, it has the advantage of
time efficiency and does not require sample destruction
(an important aspect when analysing archaeological
artefacts). It has been used to differentiate between
soft- and hardwood, showing that softwood lignin is
essentially composed of guaicyl moieties, whereas
hardwood lignin is composed of guaiacyl and syringyl
moieties (Colom and Carillo 2005; Evans 1991). FTIR
has been more often used to evaluate archaeological
wood in order to choose the appropriate conservation
method. It is a useful technique for studying chemical
changes that have occurred during the decay process
undergone on ancient wooden artefacts. In this
work we applied FTIR to some wood fragments
from Magdalena shipwreck timbers in an attempt to
evaluate the potential of this technique for allowing
the identification of the provenance of waterlogged
samples.

Four Pinus sp. (MAG02, MAG03, MAG15 and MAG16)
and two Quercus sp. (MAG10 and MAG21) fragments
were analysed by FTIR. The samples were oven-dried
for two weeks at 30°C, and then the surfaces were cut
in order to visualize tree-rings. Measurements were
recorded on consecutive individual rings, from the
outer part (recent rings) to the inner part (older rings)
of each fragment. The FTIR-ART equipment used was
an Agilent Cary 630 FTIR Spectrometer equipped with
a single-reflection diamond crystal. The spectra were
collected in the absorbance range from 4000 to 400
cm-1 over 100 scans per sample, at a resolution of 4cm™,
To get a first impression on the collected data, average
and standard deviation spectra were calculated on the
relative absorbance spectra. Average spectra reflect
the dominant spectral bands, whereas the standard
deviation indicates which are the largest relative
variations (Traoré et al. 2016). For the purpose of this
study, the samples were grouped according to the wood
specie.

Figure 4 represents FTIR spectra of the two type of wood.
The average spectra showed several peaks at identical
bands for the two types of wood but according to the
relative peak intensity there were differences. Very
high peaks with lower intensity for oak woods were
recorded at a band near 1030cm, which is attributed to
C-0 stretching in primary alcohol in cellulose (Popescu
et al. 2007). Moderate absorption peaks were recorded
near region assigned to symmetric CH, valence
vibration at bands 2925 and 2860cm™ (Schwanninger et
al. 2004). Several lower peaks were presented at region
for bands absorption associated to aromatic molecular
structures vibrations with lower intensity for pine
woods at 1590 cm™ and lower intensity for oak sample
at 1690, 1510 and 1260cm™ (Colom and Carillo 2005). The
standard deviation spectra showed higher variability in
pine wood than in oak wood. The largest variabilities in
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Figure 4. A) Magdalena oak samples dating. Tree-ring series averaged into mean curve MAG3MC, which dates
against a Quercus petraea composite chronology (QUPE19MC). Legend: TBP: Student’s t adapted according to Baillie
and Pilcher (1973); asterisks represent signification GL level (***, p<0.001); GL: percentage of parallel variation as
defined by Eckstein and Bauch (1969), and indicated by the shaded background; CC: correlation coefficient; OL:
overlap between the series; X-axis: calendar years. B) Average (a) and standard deviation (b) spectra
obtained by FTIR. 4_9.jpg .
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pine wood were highlighted at bands near 2925, 2860,
1690 and 1030cm™. These bands are due to absorption
respectively C-H stretch, carbonyl bond vibration in
carboxylic structure and C-O bond vibrations; these
bands are main peaks for terpenoid compounds (Faix
and Bottcher 1992, Schwanninger et al. 2004). The
highest variability in oak woods was presented at band
near 1120cm™ a related typical syringil unit C-H bond
vibrations (Popescu et al. 2007).

Conclusions

Despite the lack of data specifically related to the wood
used in the construction of the Magdalena, written
sources provide exhaustive information about the
overall supply to the arsenal of Ferrol. These allow the
characterisation of the context within which the frigate
was constructed and, therefore, give relevant clues
for the archaeologists and wood scientists about the
species, provenance and application of timber in the
crafting of different ship elements. In fact, the results
of the analysis of the historical documents indicate the
high probability that the remaining framing elements of
the hull and other elements placed below the waterline
contain a preponderance of northern Spanish timber,
particularly oak, followed by the other less represented
endogenous species, as well as a minor usage of tropical
timber. On the other hand, aside from sacrificial
planking, any northern European pine timber that
might have been used in the ship’s construction was
most likely applied in the upper works and, thus, has
been destroyed through erosional and biodegradational
processes over time on the archaeological wreck site.
The documentary evidence about the use of Pyrenean
pine is a significant factor for the identification of the
provenance of the extant pine elements.

To supplement the historical data and to provide a
scientific basis for the relationship between forestry
and shipbuilding practices in 18th-century Ferrol,
an underwater archaeology campaign was enacted.
A primary aim of the campaign was to remove wood
samples from La Magdalena’s remaining hull timbers
for dendro-provenance. In accordance with the
protocols for in-situ ship timber sampling (currently
in development), specific timbers were targeted based
on the likelihood that they would be able to provide
sufficient provenance data to justify their removal
from the shipwreck assemblage. Qualifying factors
included the timbers’ function within the ship (i.e.,
original structural elements such as planks, frames,
beams, etc.) and their condition (i.e., lowest levels of
biogenic degradation). Timbers were fully recorded
before sampling, and the 22 samples retrieved were
treated as artefacts and equally recorded in great detail;
these primary records are held in the ForSEAdiscovery
database for further research into Iberian shipbuilding
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methods. The wood samples were then dispersed to
partner laboratories for dendro-provenance.

Carrying out an appropriate sampling protocol is
crucial for the success of dendrochronology. In the case
of La Magdalena shipwreck, eleven out of the 21 samples
retrieved presented almost 80 rings or more, and three
of them could be absolutely dated with a provenance
in the regions of Asturias, Cantabria or Basque Country
in the north of Spain. This provenance is consistent
with the information found in the historical archives
about the origin of some of the wood supplying the
Ferrol shipyard when La Magdalena was built. The lack
of internal matches between more oak samples could
indicate that the wood was sourced from different areas,
which is also consistent with the archival information.

The preliminary results from the application of FTIR
to La Magdalena shipwreck show the potential of using
this technique to study waterlogged woods. The use
of the average and standard deviation spectra enables
us to obtain details about the chemistry of shipwreck
timbers. From these results we can conclude that the
combination of FTIR with powerful statistic methods is
promising and may allow the identification of organic
markers for the distinction between species and
provenance of wood from shipwrecks.
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Abstract

A focal point for shipbuilding and maritime activity for millennia, the Solent is the strait that separates the Isle of Wight from
southern England. Today, it is a busy shipping lane that also hosts several wooden shipwrecks, submerged prehistoric sites
and drowned forests. This paper focuses on underwater timber sampling in the Solent, where the sixteenth-century Yarmouth
Roads shipwreck lies adjacent to the submerged forest and Mesolithic site of Bouldnor Cliff. The shipwreck’s well-preserved
timber assemblage is an archive, not only of shipbuilding and carpentry, but also of climatic fluctuations, forestry practices
and international trade that can cast light on broad socio-environmental changes of the early modern period. Likewise, the
oak forest at Bouldnor Cliff can help develop long-term Holocene climate records and determine how plant and human species
reacted to rapidly rising sea levels. Methodologically, this paper presents an in situ timber sampling protocol developed by
archaeological divers working within a problematic underwater environment featuring strong currents and extremely limited
visibility. The protocol is being further developed so that researchers can obtain the greatest amount of data for lab-based wood
characterisation (tree-ring, geochemical, DNA, etc.) studies while doing the least amount of damage to the site. It presents
preliminary results from analyses of the samples, highlighting the need to identify and characterise timber remains within the
context of the archaeological artefact (shipwreck and/or forest).

Keywords
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Introduction

The Solent is the strait that separates the Isle of Wight
from southern England, an area that has been a focal
point of shipbuilding for millennia. Maritime activities
in the Solent and Southampton Waters benefit from
double tides so, not surprisingly, it is still today a busy
shipping lane. While recreational and commercial
maritime activities are practically incessant on
the surface, the Solent is also host to several sites
of archaeological importance, including wooden
shipwrecks, submerged prehistoric landscapes and
drowned forests. Ongoing research over the last few
decades has included the early modern shipwreck at
Yarmouth Roads (Figure 1) and the submerged forest
and Mesolithic site of Bouldnor Cliff (Figure 2), which
are located near to each other. Each site, although
differing in every other conceivable manner, shares
one commonality: an extraordinarily rich timber
assemblage located in an environment that is somewhat
hostile for scientific researchers. This paper presents

IKUWAS6: 143-151

a protocol for in situ timber sampling that has been
developed by archaeological divers working within a
problematic underwater environment characterised by
strong currents and extremely limited visibility. Dives
are undertaken primarily during neap tides and slack
water because the current in this part of the Solent
frequently reaches four knots. Dives must be carefully
planned with multiple contingencies in place to allow
for quickly changing underwater circumstances that
can result in zero visibility and dangerous currents just
metres beneath the shipping activities at the surface.
In addition, because the dive window is so limited,
multiple dive teams are frequently working on site
simultaneously in dark, murky conditions, which can
occasionally present safety concerns when divers are
wielding saws to cut timber samples. Workstations
must be carefully considered and clearly allocated well
before dive teams are in the water.

Besides demonstrating how field methods must be
adjusted to such a challenging environment, a timber-
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Figure 1. Map with the location of the Yarmouth Roads Protected Shipwreck, off the southern coast of the
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Figure 2. Map with the location of Bouldnor Cliff, off the southern coast of the United Kingdom
(Maritime Archaeology Trust).
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sampling methodology is primarily being developed
so that researchers are in a more informed position
to obtain the greatest amount of data for lab-based
wood characterisation (tree-ring, geochemical, DNA,
etc.) studies while doing the least amount of damage
to archaeological sites. Preliminary results from
analyses of the wood samples taken from Yarmouth
Roads and Bouldnor Cliff are also presented below.
These results underscore the need to identify and
characterise timber remains within the context of the
archaeological ‘artefact,” whether a human-occupied
forest or shipwreck with timbers that originated from a
forest much further afield.

Organic remains in the archaeological record are often
elusive due to their ephemeral nature. Substances
like leather, cloth, bone, and wood are quick to decay
in most depositional environments, being subject to
erosional forces as well as macro- and micro-organisms
that feed upon such material. However, like other
organic remains, wood can survive for thousands of
years in anaerobic environments that repel xylophagic
organisms. Underwater, wood may be protected from
teredo (Teredo navdlis), gribble (Limnoriidae), and
piddock (Pholadidae) by lying beneath layers of mud
or peat, for example. Even large wooden watercraft or
entire forests can also be preserved in intertidal zones
or in rivers, frequently those that have been in-filled
with clayey sediments.

Wood origin has been the focus of several scientific
investigations in recent years, stemming from advances
in dendrochronology and wood characterisation
studies, and realising the potentials and limitations of
each (Eckstein and Wrobel 2007; Bridge 2012; Rich et al.
2016a, b). In response, new scientific methods have been
developed and old ones adapted to address common
historical assumptions and the general lack of accurate
information about anthropogenic fluctuations in world
forests. These methods were also advanced to better
understand alterations in species distribution and the
complexities of trade networks. Current lab-based
dendro-provenance techniques include DNA studies,
dendrochronology, dendro-archaeology, trace element
and isotopic analyses, and anatomical/structural
markers. Each of these methods is consistently being
further developed and improved so that the current
range of applications can be expanded temporally
and spatially, and to include more wood types in
varying conditions. Dendrochronology and dendro-
archaeology are the two most cost-effective, but each
analytical method comes with its own set of limitations
and benefits, so that ideally, multiple methods should
be pursued for any given sample.

At the same time, UNESCO regulations for underwater
cultural heritage make clear that even scientific
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activities ‘shall not adversely affect the underwater
cultural heritage more than is necessary for the
objectives of the project’ (UNESCO 2013, 37, rule 3). In
order to ensure that the impact of scientific activities is
proportional to the potential knowledge gained,

A cautious step-by-step approach and phased
decision-making may be the best way to avoid
disproportional impact. Due to the constraints of
proportionality of impact, archaeological research
is continually caught between sampling strategies
and total excavation. In order for science to
progress, a combination of both strategies is needed.
Sampling and excavation are complementary. One is
not necessarily less radical than the other. Sampling
the construction of a ship’s hull for example, is
extremely radical. It is perhaps more radical than a
total excavation in which a hull is left intact, because
that is deemed more ‘consistent with protection’.
Such sampling is not necessarily less proportionate
or responsible, however, as it also yields other
information (UNESCO, 2013, 39).

In sampling a site’s timbers, the information gained can
include fundamental data, like dates and provenance
but ring widths, DNA, and isotopic data from wood
samples can also contribute to ongoing studies of global
concern. For example, the Yarmouth Roads shipwreck’s
well-preserved timber assemblage is an archive not
only of early modern shipbuilding and carpentry, but
also of climatic fluctuations, forestry practices and
international trade that can cast light on broad socio-
environmental changes. Likewise, the oak forest at
the Mesolithic site of Bouldnor Cliff can help develop
long-term Holocene climate records and determine
how plant and human species reacted to rapidly rising
sea levels, an issue which is again of concern today as
we face unprecedented levels of global warming and
sea-level rise. Clearly, the potential data gained from
sampling is proportional to the impact on both sites;
even so, our sampling strategies were formulated with
the idea of minimising destructive impact in mind.

The Yarmouth Roads protected shipwreck

Located at a depth of approximately 6m below mean
sea level, the discovery of the Yarmouth Roads wreck
took place during an archaeological survey of the
seabed off Yarmouth in 1984 (Figure 1). That search had
been undertaken to locate the source of Roman pottery
trawled up by local fishermen in the course of oyster
dredging (Fenwick and Gale 1998: 46). Subsequent
archaeological investigation in conjunction with
historical research has suggested that the wreck
may correspond with the shipwrecked Santa Lucia, a
Spanish merchant ship recorded as being lost ‘thwart
of Yarmouthe’ in 1567 while bound for Flanders with
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a cargo of wool (Fenwick and Gale 1998: 46-7; Dunkley
2001). Excavation of the in situ remains of the site
indicate a vessel of around 32m in length, carvel-built
and fastened predominantly with iron and interpreted
as a large full-rigged ship, possibly a carrack or galleon
of Mediterranean origin (Watson and Gale 1990: 186).
The Yarmouth Roads shipwreck is one of only 52
shipwreck sites currently protected under the Protection
of Wrecks Act 1973 in the United Kingdom. It was first
designated after its discovery by Historic England
(then English Heritage) for its international historical
significance and the unique nature of this ship type in
English waters.

Archaeological work was first undertaken at the site
in 1986 (Watson and Gale 1990) and has continued
intermittently since then (Ferrari and Adams 1990;
Hamel 2013; Plets et al. 2007), with the Maritime
Archaeology Trust being the primary licensee. Since
2014, investigations have been conducted under the
aegis of the Marie-Curie ITN project ForSEAdiscovery
(Forest Sources for Iberian Empires: Ecology and
Globalization in the Age of Discovery) due to the
hypothesis that the wreck is of an Iberian, possibly
Spanish, merchant vessel (Solana 2015). In order to
better characterise the ship that wrecked at Yarmouth
Roads, a programme of in situ timber sampling was
enacted during the 2015 and 2016 field seasons (Rich,
Satchell and Mason 2015; Rich and Satchell 2016).

In 2015, the preliminary timber sampling campaign
produced three samples of very well-preserved
structural timbers, which were removed by handsaw
from the hull: cross-sections of two frames and one
stanchion, each located in the bow section of the
shipwreck. Each timber faced upwards so that the
cross sections were already exposed just beneath the
substrate of loose sand overlaying a dense clay matrix.
Substrate from around the timbers was removed so
that samples could be taken (after which they were
re-buried), and because the protruding parts of the
timbers had already eroded away, sample removal
caused minimal damage to the shipwreck assemblage.
All three samples were identified as Quercus subg.
Quercus includes a wide variety of deciduous oaks
around the world (Domingez-Delmds 2015), therefore,
knowing the genus is insufficient to understand the
provenance of the timbers or where the ship may have
been built. While other dendro-provenance analyses
are still underway, the dendrochronology cross-dating
results were inconclusive because of an insufficient
number of rings to create statistically viable matches
with regional reference chronologies (Domingez-
Delmés 2015). To increase the statistical probability
for a match and to help generate a site-specific geo-
chemical signature, it was recognised that a further
12-20 samples should be taken from other sections of
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the shipwreck; these additional samples would also
serve to represent the entire vessel and to increase the
chances of producing samples with higher ring counts
(cf. Nayling and Suspereggi 2014).

Because deciduous oak wood is ring porous, the more
rings a tree has, the more vulnerable its wood is to
fracture along those lines of pores in the early wood,;
therefore, fast-grown oaks with fewer rings and fewer
vulnerable areas were often selected for vertically-
placed framing elements. By the same token, slower-
grown oaks with more rings may have been delegated
for horizontally placed planks where the potential
line of fracture was less problematic. For this reason,
in 2016, we focused on the starboard area as it was
more likely to yield well-preserved planks that would
maximise ring-count and potential for facilitating
statistically viable dendrochronological, molecular
and wood anatomical analyses (Domingez-Delmds
et al. 2013a; Traoré et al. 2015). However, to test this
hypothesis, and again to have samples representative
of the whole vessel, framing elements from the stern
were also targeted. The bow timbers were also sampled
in 2015, structural timbers at the stern also proved to
be converted from young, fast-grown oaks (Domingez-
Delmds 2016). Despite an insufficient number of rings
for dendrochronology, these samples may still be
utilised in other scientific studies, such as DNA (Speirs
et al. 2007) and geochemical analyses (Rich et al. 2016a),
which do not require high numbers (>50) of annual
growth rings or wood from any particular period of
the tree’s life. Geochemical analyses, particularly those
using the ¥Sr/®Sr isotope ratio of strontium—another
demonstrated method for provenancing shipwreck
timbers (Rich et al. 2016b)—may still prove successful.
The results of these analyses are pending but are
expected within the coming months and should form
part of our next communication.

Initially, in 2016, three areas of exposed timber remains
were selected for the focus of the field season’s timber
sampling campaign: starboard amidships (Area A),
starboard stern (Area B), and port amidships to bow
(Area C; Figure 3). Despite initially very poor visibility
of 0.25-0.5m, the site was located and a baseline
established that stretched from the stern to the bow
along the starboard side.

Area A: The area of exposed planking and framing
timbers at starboard amidships was quickly located,
and work began there first to expose and define the
timbers, their relationships with each other, and select
those that would be sampled. All excavations were
undertaken by hand without the use of an airlift or
dredge. The area where some hand fanning of surface
sediment was required measured a maximum of 4.5m
long (bow to stern) by 2.5m wide. This allowed timbers
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Figure 3. Site plan of the Yarmouth Roads Protected Shipwreck, with focus areas A, B, and C indicated
(Maritime Archaeology Trust).

to be targeted for sampling. Around these timbers, small
areas of up to 0.3m below the seabed were excavated
to expose the eroded ends of hull ceiling planking that
could be sampled with minimal damage to the vessel
structure (Figure 4).

Area B: The stern section was also quickly located as
it remained covered with sandbags from previous
excavation seasons. These were removed systematically
to access the protected wooden structure beneath them,
and replaced at the end of the campaign. The area re-
exposed at the stern by temporarily moving the sand
bags was a maximum size of 2.5m long (starboard to
port) by 1.5m wide. Where the eroded ends of framing
elements were exposed and selected for sampling,
localised excavations around these timbers removed
sediment to a maximum of 0.5m from the surrounding
seabed level. This, again, ensured minimal impact on
the seabed sediments and the overall vessel structure.
Unfortunately for the purposes of the ForSEAdiscovery
project, although short notched sill planks, or albaolas,
characteristic of Portuguese and Basque shipbuilding
were spotted in the site plan at the stern (Figure 3), this
feature was not witnessed in situ.

Area C: On the final day, greater visibility of up
to 7m permitted investigation of the port side
primarily for reconnaissance but also to continue the
photogrammetry survey that had been started in 2015.
Timbers visible at the surface were dusted using hand
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Figure 4. Sampled hull planking at Area A of the Yarmouth
Roads protected shipwreck. Planks were converted
tangentially and retain a minimal number of the parent
tree’s annual growth rings (Maritime Archaeology Trust).

fanning, and biological growth was reduced to mitigate
interference with photography. No excavations were
conducted in Area C. Of particular interest, a single very
well-preserved pine plank was seen and photographed
amidships on the port side, but it was not sampled due
to time constraints. It is hoped that future campaigns
will re-locate and sample this timber, as pine tree-
ring chronologies are becoming increasingly more
developed innorthern Europe and in the Mediterranean.
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Although unlikely to inform researchers as to when the
ship was initially constructed, or from where exactly
the parent tree was growing (due to tele-connections
between pine chronologies in Spain: Domingez-
Delmds et al. 2013b), this cross-dated pine sample could
potentially provide an absolute date for when this ship
may have stopped for repairs. Furthermore, historical
data produced by ForSEAdiscovery research partners
indicate that Spanish shipbuilders often procured oak
locally and pine from the Baltic, so if this pine sample
were to match Baltic chronologies, it could be another
indicator of an Iberian origin.

In all, 25 additional timbers were sampled using Stanley
Fat Max handsaws with BladeArmor coating. These
saws were elected for use due to a very effective tooth
pattern, which maximised sawing efficiency, and a
coating that resisted rusting in the marine environment.
These features were particularly important, as the
use of oil to protect and/or lubricate the saw could
have contaminated samples destined for chemically
sensitive studies. Timbers sampled included eleven
from framing elements at the stern, and fourteen from
the exposed area of hull planking and framing elements
located amidships on the starboard side. All of the
timbers seen and sampled in the two trench areas were
oak (Quercus subg. Quercus; Domingez-Delmds, pers.
comm.). Upon surfacing, the samples were cleaned
with fresh, clean tap water and recorded by scale
photography, measurements, sketches, and text-based
descriptions of condition, shape, function, etc. These
samples are currently being subjected to a range of
scientific analyses to determine date and provenance of
the wood. As supported by the ForSEAdiscovery project,
these analyses include dendrochronology, DNA, stable
isotope geochemistry, wood anatomy, and molecular
studies (Solana 2015).

The stern section (Area B) yielded timber samples
very similar to the bow section that was sampled in
2015. These timbers were converted tangentially from
extremely fast-grown oak trees, with some samples
having no more than ten or twelve annual growth rings,
each spaced roughly 1cm apart. It is possible that these
were cut from coppiced oaks, as the rings are suggestive
of a highly regulated forest that provided timber for the
shipyard where the Yarmouth Roads was constructed.
Preliminary dendrochronological results have been
able to assign a relative match between Samples 6-7
and 19-20, indicating a common growth environment
(Domingez-Delmds, pers. comm., May 2016). Another
relative match can be found between samples 1-5
and 8-10, again suggesting that these timbers were
derived from the same forest environment (Domingez-
Delmds, pers. comm., May 2016). Fast-grown oaks were
in high demand for shipbuilding. As noted above,
their conversion into vertical framing elements had a
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structural function, as the fewer the number of growth
rings, the fewer weak areas a timber would have; the
porous wood produced during spring growth means
that a timber with twenty rings is less likely to split
under pressure than a timber that preserves 200 rings.

On the contrary, these functional considerations did
not apply to planks, where the pressure would be lateral
rather than vertical. It is not entirely surprising that the
timbers with the highest number of growth rings came
from planking on the starboard side amidships (Area
A). Even so, the vast majority of planks were converted
tangentially, so the ring count in samples remained very
low and inauspicious for dendrochronological results
(Figure 4). However, one sample, which was radially
converted, preserves over 160 rings, making it an ideal
candidate for dendrochronological and anatomical
analyses. This sample also preserves fifteen sapwood
rings, another factor that aids in dendrochronological
dating, and by extension, provenance. Unfortunately in
cross-matching the data from this sample with existing
European oak chronologies, there were no significant
correlations (Domingez-Delmds, pers. comm., May
2016). However, it should also be noted that there is no
existing chronology for Iberian oaks, so the fact that
it does not match other European chronologies means
that an Iberian origin cannot be ruled out. Therefore,
the existing hypothesis that the vessel was of Iberian
or Mediterranean origin cannot yet be modified and
remains the leading interpretation of the shipwreck
site.

The submerged Mesolithic site of Bouldnor Cliff

Bouldnor Cliff was discovered in 1984 when oyster
trawlers pulled up an array of worked flints from the
Solent seabed off the Isle of Wight (Figure 2). The flint
assemblage was dated to the Mesolithic, and subsequent
diver ground-truthing produced additional stone tools
(some of which were ‘excavated’ by a lobster burrowing
into the clayey sediments of the south-facing cliff;
Momber et al. 2011). The site is located approximately
11m below mean sea level and is characterised by a
peat shelf that overlays a thick layer of marine clay
sediments. The combined forces of the peat and marine
clay have preserved organic remains in this layer to an
exceptional degree for the last 8000 years. Preserved
plant matter includes hazelnuts, tree stumps, leaves,
sticks, string of nettle or hemp, and a remarkable
assemblage of worked wood (Momber and Rich 2015;
Momber et al. 2011; Rich et al. 2016). On the eastern side
of the cliff, radiocarbon dates have provided a terminus
ante quem of 6020-5980 cal BC (95%), with inundation
of the site occurring shortly after 5990-5890 cal BC.
Radiocarbon and wiggle-matching of woody material
have provided evidence for a terminus post quem of
6280-6240 cal BC for deposition (Momber et al. 2011: 59-
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61, 74-75, 93, 102-04), and the oak ring-width sequence
cross-matched against a comparable series from the
Severn Estuary in south-west Britain (Nayling in
Momber et al., 2011; Nayling and Manning 2007). Taken
together with the archaeological evidence, Bouldnor
Cliff can be estimated to have been occupied c. 8000-
8200 yBP. It is hypothesised that the archaeological
remains indicate a logboat construction site or similar
area of large-scale industry. Recent sedaDNA analyses
have demonstrated the presence of einkorn wheat
some 2000 years before agriculture is thought to have
been developed in Britain (Smith et al. 2015a, b).

Annual survey and monitoring of the site is conducted
by Maritime Archaeology Trust, who was contacted in
2015 by the project Treepeace based at the University
of Bordeaux. The project is seeking to reconstruct floral
responses to Holocene climate change by considering
long-term variations in DNA signals among ancient
northern European deciduous oaks. Providing an ideal
contributor to this project, samples of oak stems from
Bouldnor Cliff were removed from the archaeological
horizon as well as the layers on either side of it to
provide the greatest temporal range. Samples were
taken from limbs and other pieces of roundwood and
from tree stumps (Figure 5).

Sawing underwater is especially precarious at this site
because of the fragility of the remains in combination
with the challenging working conditions. As seen
in Figure 5, the diver has lodged their elbow into the
clay substrate for stability but also to keep from being
washed off site by the strong current. Because of the
parallel direction of tidal currents in relation to the
archaeological horizon, using fins or knees for stability
would have disturbed the archaeology, which would
then equally run the risk of being washed from the
Solent eventually into the English Channel. Even though
the task of removing samples from the submerged oak
forest is a relatively simple one in theory, in practice,
detailed dive planning and continual awareness of one’s
position and movements are necessary when working
on this site of extraordinary importance.

In 2016, the Maritime Archaeology Trust dive team along
with students from ForSEAdiscovery and the University
of Alexandria (Egypt) returned to the site to record and
rescue worked wood elements that were protruding
from the seabed and in danger of being washed away
through continuous tidal erosion. Excavations at the
most vulnerable area of the site revealed a previously
unknown feature, which is thought to have been part
of a platform or perhaps a dock composed of planks
converted from oaks from the surrounding forest
environment (Figure 6). These planks were recorded
in situ through photogrammetry and then lifted
individually. Each is currently undergoing a series of 3D
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Figure 5. Diver holds a sample from an oak tree stump at the
site of Bouldnor Cliff (Maritime Archaeology Trust).

Figure 6. Worked wood feature at the submerged Mesolithic
site of Bouldnor Cliff (Maritime Archaeology Trust).

recording techniques in order to eventually reconstruct
the feature in relation to the rest of the site. The timbers
will then undergo conservation processes.

Conclusions

Superficially, the underwater sites of Bouldnor Cliff
and Yarmouth Roads have little in common—one
is a submerged Mesolithic landscape and the other
an early modern shipwreck. However, they do share
circumstances that have facilitated exceptional
preservation of wood artefacts beneath thick substrates
of anaerobic clay. These clay strata, while deposited
under different geological circumstances, are located
next to each other several metres deep in the Solent
strait. While these depositional circumstances are
ideal for the preservation of archaeological and
paleobotanical materials, their position beneath busy
shipping lanes, in dark, murky waters running at speeds
up to four knots, makes for less-than-ideal working
conditions. Nevertheless, each site has been the focus
of successful in situ timber sampling campaigns during
the 2015 and 2016 field seasons.
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At the Yarmouth Roads Protected Wreck, a total of 28
structural timbers were sampled to provide data on the
provenarnce of the ship, which is presumed to have been
of Iberian origin. The samples taken indicate that the
ship was built of oak (Quercus subg. Quercus) wood, and
that her framing elements were tangentially converted
from young, very fast-grown trees that were possibly
managed through coppicing. Very few planks and
other horizontal elements were converted from slower-
grown oak trees featuring narrow annual growth
rings. While dendrochronological results have so far
been inconclusive, results of other dendroprovenance
methods are pending. Presently the hypothesis of an
Iberian origin and a date of the sixteenth century for
the ship wrecked off Yarmouth cannot be modified and
remains the leading interpretation of the site.

At Bouldnor Cliff, a small-scale sampling campaign
was conducted in 2015 to gather information on oak
responses to Holocene climate change. Six samples
were collected from the site, from strata corresponding
to before, during and after the Mesolithic human
occupation and the relatively sudden inundation of the
landscape by encroaching marine waters. Excavations
in 2016 continued to remove samples of worked wood
that are continually being threatened by the aggressive
tidal erosion experienced along the southern channels
of the Solent.

Work at these two sites and others within the
framework of the ForSEAdiscovery project has
contributed to establishing a set of protocols for in
situ timber sampling campaigns (Rich et al. 2018).
These protocols offer guidelines for where to remove
samples from shipwrecks, what to look for in a timber
that will potentially be sampled, and for which types of
dendroprovenance or wood characterisation analyses
where certain kinds of samples may be used. In effect,
the protocols hope to assist researchers in removing
samples that will provide the greatest amount of
temporo-spatial and climate data while minimising the
negative impact on the assemblage, all in accordance
with the UNESCO Convention on the Protection of
Underwater Cultural Heritage 2001.
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Abstract

The Marine Archaeological Survey of Oman (MASO) project was initiated by the Ministry of Heritage and Culture of Oman
in 2014, and involved the Western Australian Museum and the University of Southampton. The objective was to investigate
possible sites of maritime archaeological significance along the coast of Oman. The project comprised six main parts: archival
research (to identify potential sites for investigation); desktop survey (to identify areas along Oman’s coast that are likely to have
significant underwater cultural heritage (UCH) material; coastal reconnaissance (field survey of targeted coastal areas identified
by the desktop assessment that have high archaeological potential or are threatened by coastal development); remote sensing
survey (to survey particular areas selected from the coastal reconnaissance survey); diver and underwater visual search and
survey (to survey areas identified by the coastal reconnaissance and investigate sites located by the remote sensing survey);
and, training and capacity-building (to assist the Omani Ministry of Heritage and Culture’s underwater archaeological team in
developing expertise). In addition, it was to raise awareness of the significance of Oman’s UCH for government agencies and

NGOs that have responsibilities for the maritime environment. This paper reports the findings of this project.

Keywords

Oman, survey, shipwrecks, coastal assessment, capacity-building

Introduction

In 1996, His Majesty Sultan Qaboos declared ‘We express
our great pride in Oman’s seafaring history, which was
written by those great ships that traversed the broad
oceans carrying the pride and power of our country and
its desire to foster friendly relations with all nations’
(Ministry of Foreign Affairs 1996).

Oman has enormous archaeological potential, as has
been amply demonstrated by the results of terrestrial
archaeological investigations conducted over decades
under the guidance of the Ministry of Heritage and
Culture. The maritime archaeology of the sea, however,
has hardly been explored. Maritime history provides
the material basis for planning a comprehensive and
productive maritime archaeological programme. For
example, as conditions in the Holocene turned more
arid, people would naturally look to the sea as a resource
for sustenance. Oman has no navigable rivers, and
travel over desert and mountain is difficult; therefore,
it is understandable that coastal populations would
engage directly with the sea, building boats to facilitate
travel and exploitation of the marine biosphere.

IKUWAG6: 152-162

This maritime tradition extends back for millennia.
Recent research confirms seafaring across the Bab Al
Mandeb to southern Arabia directly out of Africa in
the Palaeolithic (Rose 2010; Rose et al. 2012). Neolithic
coastal sites reveal that coastal populations were
engaged in intense exploitation of marine resources
(Méry and Charpentier 2002). In the Bronze Age, sea
routes linked major civilisations of the region such as
Mesopotamia, the island of Bahrain (ancient Dilmun)
and the Indus Valley, with the Oman Peninsula (David
2002). Oman was, indeed, a nexus for regional trade
and cross-cultural contact within the Gulf, to southern
Arabia, and even as far as the Horn of Africa (Cleuziou
and Tosi 1997; Cleuziou and Tosi 2007). The Iron Age also
reflects maritime connections beyond the shores of the
Oman Peninsula, evidenced at sites such as at Khawr
Rori (Avanzini and Orazi 2001) and the sheltered bay at
Bandar Al Jissa, where Iron Age occupation is revealed
from the Lisq period (1000-100 BC) through the Samad
period (100 BC-AD 600) (Possehl 2009).

In the early years of Islam, the arena of maritime

contact expanded, encompassing India, Sri Lanka, East
Africa, South-east Asia and China. Over the centuries,
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Figure 1. Sites in Dhofar east of Mirbat (after Owen 1997, Google Earth).

populations gradually expanded the range and
sophistication of their maritime and boat-building skills.
Omani shipwrights and sailors acquired a reputation for
excellence in seafaring, navigation and shipbuilding.
In later centuries, the maritime exchange network
created by Omani sailors became well established. By
the beginning of the seventh century, what was then
the longest sea-trading route in the world, the 6000
miles from Oman to China, was thriving.

Over the millennia the maritime connections have
shaped the character, economy and politics of Oman.
One can see these influences reflected in the broad
ethnic, racial, religious and cultural diversity of its
modern population.

Archaeological background

Despite a relative paucity of investigations directly
related to maritime archaeology, some attempts to
identify and record the maritime archaeological
resource have been made. Bitumen slabs discovered at
the mid-third millennium site of Ras Al Jinz, the source
of which has been traced to Iraq and which once coated
sea-going watercraft, attest to international trade and
seafaring, and constitute the oldest direct evidence
for seafaring in Oman (Cleuziou and Tosi 1994: 745). A
coastal survey in Dhofar in the 1990s, revealed stone
anchors and other artefacts associated with maritime
trade (Owen 1997) (Figure 1), and a coastal-terrestrial
archaeological survey ahead of planned development
in the region revealed several small sites with maritime
connections (Insall 2013). Dozens of timbers from
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Islamic-period sewn ships have been discovered at Al
Baleed in southern Oman. These timbers were being
recycled in architecture, having been salvaged from
ships which had been wrecked or were undergoing
repairs. At Qalhat in the Sharqiyah region, the largest
number of stone anchors at any site of the entire
Arabian Peninsula (Figure 2), were located (Vosmer
et al. 1998: 15). Joint Omani-Chinese remote sensing
surveys were undertaken at the Straits of Hormuz.
These surveys revealed fourteen targets of interest,
but so far, no follow-up investigation has taken place
(Ministry of Heritage and Culture 2009).

More recently, a joint project of the Ministry of
Heritage and Culture and Blue Water Recoveries has
been working at the site of two ships from Vasco Da
Gama’s fleet of 1503 off Hallaniyat Island (Mearns et al.
2016). This is an enormously important find, promising
to add significantly to knowledge about ships of the
early European exploration period.

Whilst awareness is building of the huge potential for
maritime archaeological discoveries in Oman, this is
set alongside a combination of challenges to which
the maritime resource is increasingly subject. Whilst
legislation does exist to protect the cultural heritage
of the Sultanate, the underwater component is not
adequately supported and is, therefore, vulnerable to
destruction. Likewise, whilst the Ministry of Heritage
and Culture has management systems in place to tackle
terrestrial development, the underwater archaeological
resource is not accounted for. Currently, no investigation
is conducted in advance of offshore development, and
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there is limited capacity to undertake such assessment
in the face of increasing levels of coastal and offshore
development that is currently occurring in Oman.

Recognising both the great potential for maritime
archaeology and the responsibility of oversight and
supervision for protecting the resource, the Ministry
of Heritage and Culture is determined to create
an underwater archaeology unit, the first in the
Arabian Gulf region. Archaeology staff were recruited
from within the Ministry and trained to dive, and
supplemented by divers from outside the Ministry. This
nascent team is gradually being expanded to include
conservators, researchers and archivists.

Our project, the subject of this paper, was commissioned
by the Ministry of Heritage and Culture in 2014 to further
extend capacity to identify and manage the maritime
archaeological resource of Oman. The underwater unit
of the Ministry of Heritage and Culture was integrated
with our Executive Management Team consisting of
people from the University of Southampton’s Maritime
Archaeological Stewardship Trust (MAST) and from the
Western Australian Museum’s Department of Maritime
Archaeology. That integrated team comprised the staff
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Figure 2. Views of Qalhat showing stone
anchor positions
(Patrick Baker and Google Earth).

for the Maritime Archaeological Survey of Oman, or
MASO. External volunteers were also recruited to assist
with research, fieldwork and report writing.

Objectives

The project had a number of fundamental aims and
objectives. To achieve these objectives, the basic project
methodology included a desktop assessment, training
and capacity-building for the Ministry of Heritage and
Culture staff as well as for other ministries and private
sector companies, coastal terrestrial surveys to evaluate
the archaeological potential and gather information
from fishermen, shipbuilders and abalone divers.
Overseas archivists were hired to search archives in the
United Kingdom, India, Portugal, the Netherlands and
Oman. The project team had hoped to locate archivists
in China, Turkey and Zanzibar as well, but this proved
impossible.

In addition, underwater surveys using appropriate
remote sensing devices as well as diver surveys, were
conducted. The areas selected for underwater surveys
were guided by desktop assessment and evaluation of
areas with high probable archaeological potential. With
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more than 1700km of coastline, these initial underwater
surveys obviously barely scratched the surface, but did
provide valuable feedback about diving conditions and
the challenges of deployment and logistics, as well as
archaeological returns.

Desktop assessment

The basic foundation was a desktop assessment of the
potential of the maritime archaeological resource. The
aim of the desktop assessment was to help understand
what research had already been conducted, where and
to what level of investigation. This would help prevent
future duplication of effort, and also the form the basis
upon which subsequent research and survey would
be prioritised. The desktop assessment would also lay
the foundation for a GIS database, providing a cross-
referenced, indexed and searchable database, which
would form the basis of a framework from within which
an efficient and productive programme of maritime
archaeological research and exploration could be
planned and executed.

In order to achieve these desktop assessment goals, the
MASO project:

e Collated all known information relating to
UCH and related data that are available in
Oman. This information included all published
archaeological reports relating to coastal
and maritime activities (terrestrial as well as
maritime), grey literature, historical texts—
particularly those associated with coastal sites
or underwater expeditions—annals of sea-
trading, fishing and aquaculture, naval warfare,
migration, cultural exchange and maritime
technology. Data on weather patterns, climate
history, currents, coastal and seabed topography,
the results of commercial underwater surveys,
aerial and satellite photographs, ordnance
surveys maps, and Admiralty charts, were also
collected;

Recruited archivists to conduct archival research
in countries that have historical maritime
connections with Oman (e.g. UK, Netherlands,
Portugal, India, East Africa, and China); and,
Generated a GIS to support an assessment of the
maritime heritage of Oman in order to target
further survey and investigations.

Resources for the desktop assessment included:

Terrestrial archaeological reports;

Underwater surveys conducted by commercial
and government organisations;
Bathymetric surveys
characterisations;

Weather, currents and tidal records;

seabed

and
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Fisheries records;

Dangers to navigation;

Coastal ordnance survey maps, Admiralty charts
and Royal Navy of Oman charts;

Satellite and aerial images of the entire coast;
Information from sports divers, fishermen and
abalone divers;

Information from pilot books for Omani waters;
Multi-beam and side-scan sonar surveys, LIDAR
surveys, sub-bottom profiles and magnetometer
surveys done by the government and private
sector; and,

Future and current coastal development plans of
the government or private sector.

Attempts were made to obtain these data from a
number of sources including several government
ministries, the private sector, the National Survey
Authority of Oman, the Department of Meteorology,
the Royal Navy of Oman Hydrographic Office, and the
Special Economic Zone at Duqm (SEZAD). Despite initial
apparent enthusiasm from most sources, success in
obtaining data was uneven and not as productive as
hoped or expected, but it is anticipated that further
efforts will be made to gather additional information in
the future. SEZAD, an umbrella organisation comprising
private sector and government developers, did provide
a great deal of information. A workshop held with
SEZAD which included a number of engineers, GIS
specialists, environmentalists and the MASO team, was
very productive, raising awareness and covering such
subjects as the importance and fragile nature of the
maritime archaeological resource as well as mechanisms
for reporting finds. As most of these organisations had
collected data for purposes other than archaeology, it
became evident that one of the keys to obtaining useful
data was to describe in detail what exactly was required
in data collection, and to what resolution and depth of
detail.

Fieldwork

Fieldwork consisted of terrestrial coastal surveys
to seek indications of maritime connections and
potential, side-scan sonar and magnetometer surveys
of selected areas (Figure 3), and targeted diver surveys
based on results from remote sensing surveys or earlier
discoveries. Fieldwork augmented the desktop research
and expanded our knowledge base. Anomalies that were
identified as part of the marine remote sensing survey
were ground-truthed, enabling evaluation of whether
or not some sectors warranted further investigation or
were unlikely to reveal much additional information.

Awareness-raising

The MASO programme was also determined to extend
awareness, knowledge and understanding of the extent
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Figure 3. Side-scan sonar tracks north of Masirah (Google Earth, J. Green).

and value of the maritime archaeological resource, and
to dispel the pernicious view of underwater archaeology
as treasure-hunting. These goals were accomplished by
the training of Ministry of Heritage and Culture staff.
Through convening a series of workshops and lectures
targeting ministries such as Tourism, Environment,
Agriculture and Fisheries, Housing, Education and
Higher Education, as well as the private sector. The
long-term aim is to extend the programme to the
general public.

Education and capacity-building

Capacity-building was a prime aim of the MASO project,
with three primary elements:

1. Education in primary, secondary and tertiary
institutions;
Training activities (for all levels and
organisations, including the Ministry of
Heritage and Culture staff, academic, other
ministries, developers, fishers, professional and
recreational divers); and,
Social capital. The project also focused on
the social capital, that is, it tried to identify
the right people and organisations for future
success. Building partnerships and developing
sustainable and genuine partnerships among
government ministries and between government
and the private sector was an important goal.
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Best practice

Linking to education and capacity-building was the
goal of developing a comprehensive holistic approach
to maritime heritage management. Additionally, the
MASO project aimed to build a sustainable strategy for
the future, with government and the private sector,
and to institute best-practice strategies and working
routines.

All these activities were aimed at creating a completely
self-sufficient Omani maritime archaeological team
and a productive and sustainable programme of the
highest professional standards within the Ministry of
Heritage and Culture.

Refining target areas

From the outset, a long-term, broad-based survey was
proposed of a number of different coastal locations of
Oman. Specific areas that appeared promising were
targeted, but it was also recognised that the desktop
assessment would refine, and perhaps change, the
proposed areas of survey. Initially, five areas were
proposed for closer investigation (Figure 4):

1. Musandam was chosen because of its historically
heavy maritime traffic through the Straits of Hormuz,
as well as the strong currents and unpredictable
winds that could cause ships to become wrecked. The
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Figure 4. Regions initially targeted for survey (Google Earth).

deep inlets (khawrs), characteristic of the Musandam
Peninsula, also provided shelter for ships. It was known
that Bronze Age ships had traversed this strait en route
from the Arabian Sea and Gulf of Oman into the Arabian
Gulf to the ports of Dilmun and Mesopotamia. Persian
ships plied the waters during the late Iron Age, and
during the Islamic period that traffic was sustained
through connections to Siraf (Whitehouse 2009: 342;
Whitehouse and Williamson 1973: 35) and later, Hormuz
(Teixeira 1902).

2. Batinah Coast. With its historic ports such as Sohar
and Muscat, the Batinah Coast was an obvious choice.
Evidence for international maritime connections with
Sohar go back to at least the 3rd century AD (Hiebert,
pers. comm. 2011). Muscat has played a major role
through much of the history of Oman, most particularly
in the late Islamic period.

3. Sharqiyah. Along the Sharqiyah coast, at virtually
every place where a wadi meets the sea, there is
evidence of ancient settlement (Cleuziou and Tosi
1993). The earliest direct evidence of sea-going ships
has been found at Ras Al Jinz, while Khawr Hajar, the
inlet of Ras Al Hadd has been utilised by ships from at
least the Bronze Age to the present (Cleuziou et al. 1990:
34; Reade 1997: 409). Ports of the Shargiyah region,
such as Ras Al Hadd, Ras Al Jinz, Qalhat and Sur clearly
make this region attractive for maritime archaeological
investigation. The inlet of Khawr Jaramah is a natural
protective harbour and served as a transit centre where
cargoes from ships too large to cross the bar at Sur were
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transferred to smaller craft (Blue et al. 2016: 66; National
Geospatial Intelligence Agency 2011: 220).

Qalhat, allegedly founded in the 2nd century AD by the
Azd tribe under Malik bin Fahm, has yielded evidence
of prehistoric and historic activity (Dartus et al. 2013:
5). Lithics from the 5th and 4th millennium BC indicate
coastal activity at that time (Vosmer 2003: 18), and
excavations have uncovered an Iron Age grave and
other pre-Tslamic material (Vosmer 2003: 8, 18). In the
late Islamic period, Qalhat was a satellite capital of the
Hormuzi Empire and a major maritime entrepdt until
its destruction by the Portuguese in 1508. During the
13th and 14th centuries AD, Qalhat annually exported
thousands of horses to India, growing wealthy on the
trade (Bhacker and Bhacker 2004: 40). Connections with
South-east Asia and China are clearly demonstrated
by the thousands of sherds of pottery and numerous
Chinese coins scattered across the site.

In their drive to control maritime trade in the region,
the Portuguese deemed the coastal settlements from
Ras Al Hadd to Muscat such as Sur, Qalhat, Tiwi and
Quriyat, valuable enough to Arab trade to destroy or
capture.

4, Masirah to Madrakah. Along the Indian Ocean coast
the region from Masirah to Ras Madrakah sustained
maritime traffic from the Bronze Age, Iron Age, and
Islamic period through the 20th century. Masirah was
a source of copper thousands of years ago, contributing
to the export trade in that valuable metal (Charpentier
et al. 2012; 14; Charpentier et al. 2013: 87, 93; Cleuziou
and Tosi 2007: 265). The strong currents through the
Masirah Strait suggested that shipwreck material
may be found there, while the cape at Ras Madrakah
is notorious for shipwrecks. The Dutch East Indiaman
Amstelveen became wrecked near Ras Madrakah in
1763 (Doornbos 2013), but a search for the remains of
Amstelveen have so far been unsuccessful (Bouman et al.
2013).

5. Dhofar. Evidence of intense maritime activity in the
Dhofar region stretching back more than 2000 years
suggested that this region may be fruitful (Comfort
1960: 15; Yule and Kervran 1993: 91; Zarins 2001: 137-
41).

The Iron Age site of Sumhuram (Khawr Rori), home to
a South Arabian culture, was a stopover in the India-
Roman trade pattern (Avanzini 2008: 617; Avanzini and
Sedov 2005: 11) and the natural harbour there could
hold promise of discoveries. The area around the port
of Hasik has settlements from as early as the Bronze
Age (Tosi, pers. comm. 2000) and is mentioned in the
first century Periplus (Schoff 1912: 62), and stone-built
structures are extant along the coast at Islamic-period
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Figure 5. Aerial view of Al Baleed [Al Balid] (Digital Globe and T. Vosmer).

Hasik Qadim slightly to the south of Hasik. Excavations
at Al Baleed in Salalah have revealed an extensive walled
port city active mainly during the 13th-14th centuries,
but dating back to pre-Islamic times (Blue et al. 2016:
114; Newton and Zarins 2012) (Figure 5). Numbers of
ancient sewn boat timbers continue to be discovered
there, reused in the architecture (Belfioretti and
Vosmer 2010: 111). Reference has already been made to
the Portuguese ships wrecked off the Hallaniyat Island
group but these islands also hold evidence of Bronze
Age settlement, clearly indicating seafaring activity
during that period.

Stakeholders

The stakeholders in this enterprise include a large
number of organisations such as:

Ministry of Heritage and Culture
Ministry of Education

Ministry of Higher Education
Ministry of Agriculture and Fisheries
The Office of the Adviser to His Majesty the
Sultan for Cultural Affairs

The Royal Navy of Oman (RNO)
Ministry of Defence

Hydrographic Office of the RNO
National Survey Authority (NSA)
Environmental Society

Historical Association of Oman
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Companies in the private sector, developers, and
dive clubs

The Ministry of Information

Ministry of Environment and Climate Affairs
Ministry of Transport and Communications
Ministry of Tourism

Ministry of Housing

Ministry of Regional Municipalities

The need for the involvement of the Ministry of
Heritage and Culture is obvious, as is the participation
of Agriculture and Fisheries, The Cultural Affairs
Office, the Navy and Ministry of Defence and the
Hydrographic Office. The last six on the list might be
less obvious. The Ministry of Information should be
involved because of their control of the media and their
ability to promulgate information and public service
announcements. Environment and Climate Affairs
were involved because that ministry had already done
a number of underwater surveys and were in contact
with fishermen and abalone divers. The Ministry of
Transport and Communications are key players because
they develop and control transportation infrastructure
such as roads, railways, ports and harbours, any of
which can impact coastal archaeology. The Ministry
of Tourism could promote Oman through highlighting
maritime archaeological projects. Oman’s dive clubs
could be urged to introduce awareness of maritime
archaeology and help valorise the resource. Their
diving customers could also be engaged as extra eyes
for the Ministry of Heritage and Culture. The Ministry
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of Housing and the Ministry of Regional Municipalities
have direct control over coastal developments, which
could seriously and negatively impact the archaeology.

MASO site priorities

Coastal development can obviously have a significant
impact on the identification of UCH so priority was
given to those coastal sites slated for imminent
development or those having development already
underway. This was the case at Ad Dugm, where an
Indian Ocean port was under rapid development.
Hence, the Ministry of Heritage and Culture directed
that an initial reconnaissance be undertaken at Ad
Duqm and the surrounding area.

Ad Dugm: A terrestrial coastal survey in the area that
covered over 35km, logged more than 200 sites north
and south of Ad Duqm and confirmed that most of the
archaeology in the area was Palaeolithic, Neolithic and
Iron Age in date (Blue et al. 2016: 81; Jagher et al. 2007),
suggesting little likelihood of there being surviving
maritime material offshore.

The coast in the region of Ad Dugm is very active
during the south-west monsoon, which tends to scatter
shipwreck material. Additionally, several reefs with
minimum depth of 1.8m north of Ad Dugm, as well as
the shallows around the island of Hamar An-Nafur,
were thought to offer possibilities of wreck material.
Regrettably, however, the boats that had been offered
by the private sector turned out to be unavailable
and, thus, diving at these potential offshore sites was
postponed, earmarked for future survey.

Mirbat: The imminent development of a bay on the
Dhofar coast, east of Mirbat, prompted terrestrial and
underwater archaeological investigations, largely based
on results of a prior terrestrial survey surrounding the
bay that had logged 54 archaeological sites (Vosmer et
al. 2014: 17). As a result, the entire coast in the area was
surveyed on land by the MASO team for a distance of
approximately 5km, with discoveries of 80 additional
archaeological sites including two villages (one Islamic
at the head of the bay; one aceramic, thought to be Iron
Age to the east), a large number of lime processing pits,
some ceramics and numerous shell middens.

The bay to be developed was systematically surveyed
by divers who discovered a number of artefacts such
as stone anchors and ceramics. Three of these stone
anchors—two of Indo-Arabian style and one ring
stone—were raised by the MASO team and taken to
the fort museum in Mirbat. Attempts had been made
to use side-scan sonar in the area but the bottom
proved to be too rocky for reliable interpretation. High-
resolution side-scan images that had been offered by
the Hydrographic Office never materialised.
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Masirah Island: From desktop research and previous
terrestrial surveys (Blue et al. 2014), Masirah Island
appeared to hold promise. Several areas were selected
for diving and remote sensing surveys.

Remote sensing, both side scan and magnetometer,
revealed some possible targets off Masirah but no
new major discoveries came to light in diver ground-
truthing operations. However, many ceramic shards
of local and international origin were logged, which
indicate trade patterns and perhaps can serve as guides
for future expeditions.

Outcomes and achievements

Reflecting on the challenges that the MASO project
faced, both the Ministry of Heritage and Culture and the
MASO team can identify certain achievements that have
been made in recent years with regard to protecting
and promoting the maritime cultural heritage resource
of Oman. These include;

e The MASO project was the first of its kind not just
in Oman but in the entire GCC (Gulf Corporation

Council);
e Oman is the first GCC country to enlist
maritime archaeologists within  the

government department and the first to
provide comprehensive training of government
archaeologists;
e The MASO project has produced the first
comprehensive repository of digitally related
data concerning coastal and underwater sites in
Oman; and,
In effect, the MASO project represents a turning
point. It extends an awareness of UCH, the
importance of maritime cultures in Oman both
past and present, and also the imminent threat
that many coastal and offshore sites now face.

Recommendations and the future

At the end of the year-long project, after gathering as
much background data as possible, and with fieldwork
completed at Ad Dugm, Masirah, and along the
Dhofar coast east of Mirbat, a foundation for future
investigation has been laid that we hope the Ministry of
Heritage and Culture of Oman will continue to expand,
building their programme of maritime archaeology
on this foundation. In addition, besides a number of
specific recommendations that related to chronological
and/or regional archaeological priorities that were
identified as a result of the desktop assessment, a series
of more broad-reaching recommendations were made
that helped to build capacity on a number of levels:

Legislation. Soon after Sultan Qaboos took power in
Oman in 1970, His Majesty outlined the importance of
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national heritage, established the Ministry of Heritage
and Culture, and issued royal decrees for the protection
of heritage. More can still be accomplished and a new
heritage law is in development. This new law must
cover maritime as well as terrestrial archaeology, make
pre-disturbance surveys and reports mandatory, and
outline effective penalties for destruction or non-
reporting of archaeological finds.

It is also important that the Sultanate commits to the
ratification of the 2001 UNESCO Convention for the
Protection of the UCH.

Archaeological skills, maritime archaeologists and
researchers. The underwater unit of the Ministry of
Heritage and Culture is still in development and will
benefit from additional training and more maritime
archaeological staff. Redundancy needs to be built into
the staff so that tasks can continue to be carried out
when members are on leave.

Overall, the number of dedicated researchers addressing
issues of UCH and skilled maritime archaeologists in
Oman is limited and could be expanded.

Training. There is limited capacity within educational
and museum systems for training. This needs to be
expanded, with staff sent on training courses and
engaged in on-the-job training alongside experienced
maritime archaeologists, surveyors and conservators.

Education. Curricula need to be developed by the
Ministry of Heritage and Culture in partnership with
the Ministries of Education and Higher Education.
PowerPoint and ‘show and tell’ presentations should
be developed by the Ministry and delivered by Ministry
staff at all levels of learning in the schools, colleges and
universities. Hands-on activities can be developed for
schools to engage students directly in the experience
of archaeology. These activities could be artificial
constructs, simulations of archaeological research
activities, or direct involvement in actual projects.

Stakeholder awareness. Stakeholder awareness can
be raised through an array of approaches. Workshops
scheduled by the Ministry of Heritage and Culture, and
offered to developers, other ministries, and dive shops,
would be one approach. Approaches to ministries
such as Tourism and Environment, would encourage
the development of mutually beneficial projects
and cooperation. Staff from the Ministry of Heritage
and Culture should develop several presentations
on maritime archaeology in general, as well as on
specific projects, both completed or underway. These
presentations could be given to other ministries and
companies in the private sector, particularly dive clubs
and companies involved in coastal development.
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Public awareness. The educational opportunities
mentioned above could be expanded with additional
workshops, or by engaging the public in projects.
Publicity and the resulting public awareness and respect
for the archaeological resource can be the greatest ally
in efforts to preserve and learn from the fragile and
finite resource. Publicity through the media of current
projects, as well as television advertising spots created
specifically to alert and remind the public about the
national value of the archaeological resource and
their responsibility to preserve and promote it, could
potentially reach a large audience. Making the research
results available would help to engage stakeholders as
well as to educate the wider public.

The Ministry should produce awareness-raising public
service bulletins and disseminate them through
all media platforms. Television and radio mini-
programmes would be very useful. Brochures produced
by the Ministry and made available in every museum
in the Sultanate would be an inexpensive but effective
way to communicate with the public.

Publication. Ministry of Heritage and Culture staff
should be encouraged to write up and publish their
work in English in order to reach a wider audience. Staff
should attend courses to improve writing and English
language skills. They should also be encouraged, and
supported, to attend international conferences, present
papers and engage with international colleagues.

Management systems. At present there is little or no
site monitoring. Formal reporting and enforcement
procedures need to be implemented. A mechanism
needs to be developed for the reporting of finds by the
public, developers and ministries. The existence of a
reporting system should be disseminated through the
media and through workshops. An initial step would
be to establish a dedicated phone contact number and
email address to facilitate reporting.

Additionally, more pro-active measures, such as coastal
and underwater surveys and site priority measures,
need to be adopted by the Ministry of Heritage and
Culture. Integrated Coastal Zone Management plans
need to be commissioned, and, when development is
proposed, Environmental Impact Assessments (EIAs)
should be undertaken for both the coastal and the
offshore environment prior to development going
ahead. Within these proposed management measures,
the GIS platform that was established as part of the
MASO project should be developed and enhanced to
form the primary management tool. Finally, these
management systems should form part of an integrated
policy and protection framework that works alongside
other ministries and government agencies, to promote
a comprehensive, integrated management and
legislative framework.
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Conservation. A  comprehensive conservation
programme must be developed, with new facilities
and training. Ministry staff should be sent overseas
for training, and/or be taught by participation with
qualified conservators working within the Sultanate.

Partnerships with other ministries. Collaboration
with other ministries, government offices and the
private sector to facilitate efficient and timely exchange
of information and data are to be encouraged. Mutually
beneficial programmes with other ministries such as
Tourism and Environment could be developed.

The programme of development of maritime
archaeology in Oman is nascent and many challenges
remain but are being addressed. As seen, several
recommendations have been made by the MASO
team in order to enhance the success and further
development of maritime archaeological research.
These recommendations are intended to address
difficulties encountered, as well as providing guidelines
and suggestions for future research and fieldwork.
Moving forward, the future vision for sustainable
development aims would be to:

Raise stakeholder awareness of, and involvement
in, maritime heritage;

Enhance national and cultural identity;
Encourage marine tourism, maritime museum
initiatives and promote public outreach;

Assess the legislative framework, promote
adoption of the 2001 UNESCO Convention on the
Protection of the UCH;

Establish a holistic approach to maritime
heritage management;

Establish a future research framework;
Continue to build experience, specialisation and
expertise; and,

Develop a lasting legacy for the protection and
promotion of UCH.

With the foundation provided through the Ministry of
Heritage and Culture, and the MASO project, there is
much to look forward to for maritime archaeology in
Oman.
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Abstract

In 2015, with the participation of the Saudi Commission for Tourism and National Heritage (SCTH), the Kingdom of Saudi
Arabia ratified the 2001 UNESCO Convention on the Protection of the Underwater Cultural Heritage. This has not only been
an important step towards the protection of cultural heritage underwater, but it has also been a significant responsibility
to implement this convention on a lasting basis. In a country where maritime archaeology is still in its infancy, and ancient
underwater archaeological sites are particularly under threat from looting and construction projects, a series of actions needs
to be implemented in the short and long term. These include the training of archaeologists and other experts in maritime
archaeology and the establishment of a complete infrastructure, ranging from restoration and conservation facilities to a
museum where maritime artefacts can be presented to the public. Furthermore, it is desirable to establish networks between
the archaeologists, coast guard and dive centres, including an effective public relation, which increases the public’s awareness

about the importance and protection of cultural heritage underwater whilst providing access to it.

Keywords

2001 UNESCO Convention, capacity building, in situ protection and public access

The state of underwater archaeological research

Archaeological exploration of Saudi Arabia is closely
linked to the exploitation of oil sources by the
companies Standard Oil of California and Arabian-
American Oil Company (ARAMCO), since the 1930s
and 1940s. These companies not only contributed to
the spread of information about archaeological sites
but they also supported foreign researchers. In the
1970s, it became common for foreign scholars to work
for the Saudi Arabian antiquities service; and Saudi
students travelled to Great Britain and America to
study archaeology (Potts 1997: 79; Potts 1998: 197). Yet
underwater archaeology of the Saudi Arabian coastal
regions remained unaffected by these developments.

As early as the 1950s and 1960s, the first archaeological
excavations of shipwrecks were carried out in the
Mediterranean, and the first Institute for Underwater
Archaeology was founded under the direction of
George Bass. Today, around 2000 ancient shipwrecks
are estimated to be in the Mediterranean, while in the
Red Sea it is not a dozen (Parker 1992). Reasons for this
are to be found especially in diving tourism, research
programmes, and different preservation conditions.!

! The conditions relating to shipwreck preservation in the Red Sea
are discussed below.

IKUWAS6: 163-171

Most of the ancient shipwrecks in the Mediterranean
were discovered by sport divers, sponge divers or
fishermen and often looted (UNESCO 1997). However,
large parts of the Red Sea coasts are still unexplored,
both by diving tourism and underwater archaeological
research.

In contrast to terrestrial archaeology, which is
already firmly established, maritime and underwater
archaeology in Saudi Arabia is still in its infancy. The
importance of underwater sites for the investigation
of trade routes, migration processes and settlement
behaviour has become a focus for scientific interest
during the last decade (Cooper and Zazzaro 2012;
Pedersen 2015; Lambeck et al. 2011; Bailey et al. 2015).
At present, there are no trained archaeologists who
would be able to independently conduct research
underwater, or laboratories where finds from
underwater archaeological contexts can be treated. The
cooperation between the Philipps University Marburg
and the Saudi Commission for Tourism and National
Heritage (SCTH), which has existed for five years, aims
to change this situation through the training of SCTH
archaeologists in underwater archaeology as part of a
long-term research project. In addition, colleagues from
the SCTH are supported in setting up an infrastructure
for the protection, treatment and presentation of their
cultural heritage underwater in an advisory capacity.
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Figure 1. The Bab Al-Bunt Palace (background) with remains of the former quarantine pier (M. Reinfeld).

Modern construction projects versus the
preservation of cultural heritage

In view of the tremendous building activities that have
probably irretrievably destroyed much of the maritime
heritage of Saudi Arabia, the formation of an expert
team for the protection of this cultural heritage is an
urgent necessity. Thus, for example, the two major
port facilities of the pre-Islamic and Islamic periods,
Al-Shu‘ayba and Jeddah, are now completely overbuilt.
Al-Shu‘ayba is located about 90km south-west of Mecca
and 120km south of Jeddah on the Red Sea coast. As one
of the few good anchorages along the east coast of the
Red Sea, Al-Shu‘ayba probably served as an entrepdt
for goods on the way to Mecca during the pre- and
early Islamic period (Jandora 1995: 334-35). However,
since the 7th century AD, Jeddah took over the role as
a harbour for Mecca and became the most important
pilgrimage and trading port in the Red Sea (Hawting
1984: 321). In addition to its economic importance for
the rise of Mecca, Al-Shu‘ayba still has an important
religious significance today. In the year AD 605 , after
the destruction of the holy Kaaba, an Egyptian ship
capsized near Al-Shu‘ayba. The wood from the ship was
used to rebuild the Kaaba by Muhammad and other
members of the Quraysh tribe (Wiistenfeld 1861: 84-
85). Despite its importance for the history of Islam, the
site of Al-Shu‘ayba serves as a huge power station and a
seawater desalination plant today.

A similar fate also befell the pilgrimage harbour of
Jeddah, of which only a few remains are visible today
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in the middle of large modern buildings and parking
lots. Still active in the 19th century, the quarantine
pier received numerous pilgrims on the local sambuks
before their onward journey to Mecca. Today, the Bab
Al-Bunt Palace, together with the last building of the
original sea front and part of the former quarantine
pier, has been transformed into a pilgrim museum
(SCTA 2013: 83, 202) (Figure 1). It can be assumed that
there are still numerous shipwrecks, which could testify
to the maritime pilgrimage history of Jeddah under the
‘Jeddah Islamic Seaport’. The approximately 10km long
port area is located about 1.5km west of the former
pilgrimage harbour on reclaimed land (Figure 2). Built
in the 1970s, the port is the largest modern port in the
Red Sea (SCTA 2013: 29; Kingdom of Saudi Arabia—Ports
Authority 2014).

Jeddahalsobenefited from the annual crowds of pilgrims
that brought the harbour city an economic and cultural
boost, especially during the 19th century. This period
of prosperity is still visible in the old town of Jeddah
(Al-Balad), which has been declared a World Heritage
Site in 2014. The more than 300 surviving multi-storey
houses were built by the mercantile elite of the city in
the late 19th century. The locally quarried coral stone,
also called ‘mangabi stone’, is characterised by its good
insulation properties and is a typical building material
for the tower houses, which are up to seven stories
high. Imported hardwood (Shorea and teak) was used
for floors, roofs, doors and the elaborately decorated
wooden casements (roshans). Both the Municipality
of Jeddah and the SCTH have been responsible for
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Figure 2. View from the Bab Al-Bunt Palace to the modern Jeddah Islamic Seaport (M. Reinfeld).

the reconstruction and preservation of the historical
buildings for several years (SCTA 2013: V-VIIL 34. 50-
51).

Sport divers and underwater cultural heritage

Dive tourism in Saudi Arabia is primarily aimed at the
local population and and includes men and to a much
lesser extent woman. Foreigners staying in the country
for employment or tourism reasons, are in the minority
amongst divers. The dive centres often do not have the
required safety standards such as a supply of oxygen
and a functioning chain of survival. Fatal accidents
involving spear fishermen, a popular sport in Saudi
Arabia, happen frequently (Bakhidar et al. 2009). Lack of
training and overconfidence are other factors that cause
diving accidents.? However, information or reliable
statistics regarding diving practices or diving accidents
do not exist. Dive centres offer tours to wreck sites but
provide their guests with more information about the
wrecks only in exceptional cases. Management plans
that include both tourist development and ensuring
that sport divers are sensitive to the correct handling
of the cultural heritage underwater, are therefore
urgently needed.

In the past, looting of ancient and historically relevant
wrecks by foreign employees andlocal people repeatedly
occurred. A well-known example is the so-called ‘Silver
Coin Wreck’, which was plundered by Americans.
The artefacts returned to Saudi Arabia only through

2 Personal communication with sport divers.
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the successful intervention of the Saudi authorities.
Under these circumstances, an in situ preservation of
historically significant sites seems extremely difficult.
Nevertheless, well-organised tourism, which takes
account of the protection of cultural heritage, can have
a positive impact on the country’s economy, which
currently is heavily dependent on its oil resources.

Current developments in the implementation of the
2001 UNESCO Convention

In recognition of the importance of underwater cultural
heritage for the history of the Kingdom of Saudi Arabia
as well as for Islam and the history of humankind
(Bailey and Flemming 2008: 2162), Saudi Arabia ratified
the 2001 UNESCO Convention on the Protection of the
Underwater Cultural Heritage in 2015. Prior to the
ratification, a department for underwater archaeology
was established within the SCTH. This department
is responsible for ongoing and planned research
projects, reports and publications, cooperation with
other stakeholders, museums and public relations.’
In this context, since 2003, cooperation projects with
foreign universities and research institutions have been
initiated to explore cultural heritage under water.

Nevertheless, cooperation with foreign institutions
is not sufficient to ensure long-term establishment
of underwater archaeology in Saudi Arabia. For this
reason, a team of six archaeologists and a conservator
were selected from the permanent staff of the SCTH;

3 Personal communication with team members of SCTH.
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Figure 3. Documenting a modern wreck site (M. Reinfeld).

within the framework of the cooperation projects,
this team is trained in underwater archaeology.
Through their connection to the headquarters of
the SCTH in the capital of Riyadh and the branch in
Tabuk, the underwater archaeologists will be able to
operate in different provinces around the country. Of
course, we expect the present generation of maritime
archaeologists to pass on their acquired knowledge
to the next generation of archaeologists. In addition,
there are plans for the construction of facilities for
conservation and restoration of maritime artefacts, and
also museums for the presentation of cultural heritage
under water.

Capacity building as the basis for sustainable
establishment of underwater archaeology

In 2012, the Philipps University Marburg and the
SCTH signed a Memorandum of Understanding, which
included exploration of the coastline between Rabigh
and Al-Shu‘ayba. Basic prerequisite for the research
project was, among other things, that the colleagues
from the SCTH are involved in the underwater
archaeological work. In order to ensure the safety of
the underwater archaeological activities and to involve
the team colleagues from the SCTH quickly in the
tasks, solid dive training according to the guidelines
of CMAS was a basic requirement for the following
research work.* At the beginning of the training, four

* CMAS: Confédération Mondiale des Activités Subaquatiques.
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of the six team members were non-divers and for
the two experienced divers, both the practical and
theoretical lessons constituted useful revision. Parallel
to the diving education, lectures were held on various
maritime archaeology topics as well as the 2001 UNESCO
Convention on the Protection of the Underwater
Cultural Heritage and its Annex.

These were followed by practical exercises on land
and underwater, including survey methods (surveys
with divers, survey with side scan sonar, scooter and
tow camera system), non-invasive techniques for
identification of sites, methods for documentation
of sites (locating a site, offset and trilateration,
photography and video), and strategies for the
monitoring of sites and handling of maritime artefacts
(preventive and curative conservation and restoration,
analysis of finds). At the end of the day, the dive logs,
tables and survey data as well as photos and videos
were analysed together and collected. During the
course of the survey, all exercises could be applied to
both ancient and modern sites in order to train and
improve the practical skills of the team members
(Figure 3). A special emphasis was placed on identifying
and promoting individual strengths and interests of the
teammates.

In the coming years, the combined underwater
archaeology and diving education is going to continue
until the status of the CMAS Scientific Diver has been
achieved. The aim of this training is to prepare SCTH
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Figure 4. View along the Sharm Abhur (M. Reinfeld).

colleagues for their role as an independently acting
research diver group, and to lay the foundations for a
long-term establishment of underwater archaeology
in Saudi Arabia. The present generation of young
underwater archaeologists will have the responsibility
to pass on acquired knowledge and skills to future
generations of underwater archaeologists.

The research project ‘Seafaring and Trade in the Red
Sea’

In addition to the underwater archaeological training
of the Saudi Arabian team, a further important focus
of the cooperation project ‘Seafaring and Trade in the
Red Sea’ is the systematic mapping and documentation
of archaeological sites in the area between Rabigh and
Al-Shu‘ayba. This corresponds to a coastline of about
240km with the centre in Jeddah. The aim of the project
is the reconstruction of maritime trading and transport
routes in the Red Sea, based on archaeological evidence
to be combined with literary and epigraphic sources.
Within the project, in addition to the available
resources, trade commodities and trading partners,
the importance of imports and exports, regional and
long-distance trade routes as well as the seasonal use
of harbours and shipping routes are in the focus of
ongoing investigations.

Many areas of high potential for maritime legacies
(shipwrecks, anchorages, harbour facilities) are now
built over, including Al-Shu‘ayba, Jeddah and Sharm
Abhur, the ancient mouth of Wadi Alkura in the north of
Jeddah. This natural creek certainly was a safe harbour
already in ancient times. Today, it is unfortunately
contaminated with rubbish and built over on both
sides (Figure 4). For this reason, previous research
campaigns have focused on the numerous reefs off the
coast of Jeddah, for example the area of the Eliza Shoals
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north-west of Jeddah. The selection of reefs depended
on possible sailing routes, as well as known or possible
hazardous areas. Thus, areas where modern wrecks are
noted on nautical charts are potential sites for ancient
shipwrecks.

For safety reasons and in order to increase the impact
on training, the team was divided into groups of three
or four divers. Each diving group had an experienced
archaeologist and scientific diving supervisor, as the
leader. The operation depths of the groups depended
on the experience of each team member from the
SCTH, which varied between 10m and 30m. In this way,
reefs and the adjacent sea floor could systematically
be investigated at different depths. The survey tracks
were recorded with a standard handheld GPS attached
to a buoy. Archaeologically interesting finds were
also marked with a buoy, to be measured, drawn and
photographed later.

The dive time of each survey team depended on the
operation depth of the groups. Operation depth and
survey time were planned by the supervisor for scientific
diving according to the natural conditions. The dives
were performed in a way that no decompression stops
were needed to ensure the highest possible security.
Only an obligatory safety stop was conducted at 5m.
Over the five years, neither a diving accident nor any
other serious incident occurred.

An exploration of the entire survey area including
the offshore reefs based solely on diving surveys
is impossible due to the extent of the area, partial
large water depths, the strong coral growth and
sedimentation. In contrast to the Mediterranean,

5 All dives were conducted according to the rules of the ‘GUV-R 2112.
Rules for Safety and Health Protection’ for scientific diving.
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temperatures in the Red Sea are about 22°C in spring
and up to 32°C in summer. This stimulates the growth
of reef-building corals, so an ancient shipwreck can be
completely overgrown (Rasul et al. 2015: 21; Sawall and
Al-Sofyani 2015; 498). In the 1970s, Avner Raban already
pointed out the difficulties of the discovery of ancient
wrecks, as these are covered with corals and sediment.
At the same time, he mentions the successful use of
a sub bottom profiler at the coast of Jezirat Phara’un
(Raban 1973: 179). Cheryl Ward, following the survey
work of INA-Egypt, points to the use of geophysical
prospecting methods as probably the most important
tool for finding ancient shipwrecks in the Red Sea
(Haldane 1994: 5). To this day, no systematic underwater
archaeological surveys have been carried out using
geophysical remote sensing techniques in the Red Sea.
The strong coral growth and numerous reefs render the
use of remote sensing methods such as magnetometer,
side scan sonar or sub bottom profiler—which are very
effective in sandy areas—very difficult as reefs have a
highly reflective, dense and hard surface.

With this in mind, the first tests with various survey
methods were carried out last year. In addition to the
traditional inspection with divers, the use of a scooter,
a tow camera and a side scan sonar were tested.
Unfortunately, the use of a tow camera appeared not
to be very promising in the Red Sea. Steep coral reefs
were too large a risk of collision for the camera, which
is towed by the survey ship across the sea floor. More
promising was the use of a scooter, an underwater
vehicle, which moves the diver up to eight times faster
than his own muscle power.

In combination with the necessary diving experience
and a trained eye, the use of scooters can be very helpful
for underwater archaeological surveys. This assumption
was confirmed by the discovery of a late antique or
Islamic amphora, which might indicate the presence of
a wreck. The site was discovered in spring 2016 as the
third archaeological site within the project, and will be
further investigated in the following campaigns along
with further tests of survey techniques.

Results of the underwater archaeological survey

A systematic exploration of the reefs of Eliza Shoals at
the entrance to Sharm Abhur in the north of Jeddah
already resulted in the discovery of three sites with
amphorae. This fact suggests that Sharm Abhur was a
trade harbour already in antiquity. However, if a port, a
quay or similar structures had been located within the
Sharm, it cannot be verified due to modern building
development now.

Even in the area of present-day Jeddah, a harbour might
have existed already in pre-Islamic times (Hawting 1984:
318-21; SCTA 2013: 67). Jeddah is one of the few places
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off the east coast of the Red Sea, where the numerous
offshore reefs form a gap and, thus, allow a safe entry
into the harbour. The harbour of Jeddah thus became
the most important harbour in the Red Sea since the
Islamic period (SCTA 2013: 68). Nevertheless, the city is
not mentioned in ancient sources. In the 1st century AD,
the author of Periplus Maris Erythraei explicitly advises
a wide circumnavigation of the Arabian coast due to
the lack of harbours, poor anchorages, dangerous reefs
and other hazards (Casson 1989: 62-63). The detection
of the three sites with amphorae is, therefore, of great
importance as it proves existence of a sea route along
the eastern coast of the Red Sea, at least since the late
Roman period.

The site ‘Red Buoy I’

The ‘Red Buoy I’ wreck site was discovered during the
2012 season in the sandy area of the so-called ‘Red
Buoy Reef’ pedestal zone. ‘Red Buoy I’ is located at
the entrance to Sharm Abhur, suggesting that the ship
crashed on the reef during its voyage to the Sharm. The
site consists of scattered amphorae and ballast stones
and is located at a depth of about 15m. Some of the
stones may be of a later date, as large stones, bricks
or even stone slabs were used until modern times by
small fishing boats as anchor stones and are also found
at other sites. Most of the ship and the cargo seem
to be hidden under the sand. Furthermore, two large
fragments of amphorae were recovered and passed on
to the National Museum in Riyadh for further treatment
and analysis.

The investigations of the site ‘Red Boy I' are not
yet completed. The preliminary assumption that
the amphorae belong to the cargo of a late Roman
shipwreck from the western Mediterranean (Held et
al. 2017) probably needs to be revised, as during the
restoration, the removal of the marine encrustations
from the surface of the amphora uncovered traces of an
Arabic graffito (Figure 5).

The site ‘Red Buoy IT’

On the other side of the ‘Red Buoy Reef’, at a depth of
about nine to 15m, more amphorae were found which
obviously have no connection to ‘Red Buoy I'. Ceramic
vessels, sherds and ballast stones were scattered over
an area of about 450m2. A stone anchor found at the
site is obviously modern since the anchor rope was still
attached. The ceramic vessels found so far consist of
two groups.

The first is a carrot-shaped type (Figure 6) with regular
horizontal ribs which corresponds to the late Roman
‘Agaba amphora (Melkawi et al. 1994: 459, fig. 10e; 460;
Whitcomb 1994: 23, 24, fig. i). Archaeometrical studies
that were conducted on ceramic samples from ‘Aqaba/
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Figure 5. Exposing an amphora at ‘Red Buoy I (H. Sjoholm).

Ayla and Zafar confirmed the port city ‘Aqaba as
production centre of these amphorae (Raith et al. 2013:
321). A macroscopic examination of ceramic samples
from ‘Red Buoy Il resulted in the identification of a
variety of fabrics, ranging from a dark red over a sandy
colour to a yellow-greenish fabric and, thus, also points
to ‘Aqaba being the place of production (Raith et al.
2013: 322-24). At the moment, the samples are being
analysed archaeometrically to verify this assumption.
The amphorae may have been used to transport garum,
oil, wine or other products such as fruits or nuts
(Dolinka 2003: 95-95; Melkawi et al. 1994: 463; Parker
1998: 389; Tomber 2004: 398; Whitcomb 1994: 24).
Residue analysis, which is currently being carried out
on the ceramic samples of the site ‘Red Buoy IT’, will
hopefully contribute answers to this question.

The second vessel type is a large pilgrim flask,
characterised by an almost globular body. This vessel
also belongs to the typical transport vessels from
‘Agaba (Melkawi et al. 1994: 456, 459, fig. 10l; Whitcomb
1994: 23, 24 fig. h). According to our current knowledge,
the presumed wreck site gives evidence for a trade of
agricultural products which took place between the
5th and the 7th century AD. ‘Red Buoy II is one of few
pieces of evidence for a sea route leading from ‘Aqaba
through the Gulf and along the east coast of the Red Sea
towards the Indian Ocean, while another route followed
the west coast of the Red Sea, as ‘Aqaba amphorae were
also found in Egypt, Eritrea, Ethiopia and Yemen, and
were traded as far as India until the 7th century AD
(Raith et al. 2013: 339; Tomber 2008: 166).
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Research on Modern Wrecks

Modern wrecks are partially marked on nautical charts
or known among local divers. The documentation of
modern shipwrecks, which could fall under the 2001
UNESCO Convention due to their age, therefore, is
also a focus of the project. The aim of this research
is the monitoring and assessment of the historical
significance of the wrecks, even if these shipwrecks are
no ancient legacies but rather popular destinations for
tourist divers.

Conclusion

With the ratification of the 2001 UNESCO Convention
on the Protection of the Underwater Cultural Heritage
and the training of underwater archaeologists,
Saudi Arabia has made an important step towards
sustainable implementation of the Convention. Within
the framework of various cooperation projects with
foreign research institutions, a foundation was also laid
for the study of maritime cultural heritage. Projects
such as the German-Saudi cooperation project can also
be ground-breaking for other countries as the inviting
host institution—in this case, the Saudi Commission
for Tourism and National Heritage—benefits from the
expertise of foreign partner institutions and jointly
develops, conducts and publishes research projects.

The objectives of this cooperative project are both
the exploration of Saudi Arabia’s maritime heritage,
of which is particularly endangered by construction
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Figure 6. Drawing exercise at ‘Red Buoy II’ (H. Sjoholm).

projects and uncontrolled recreational diving tourism,
as well as the underwater archaeological training of
Saudi Arabian colleagues. In the future, they will carry
out underwater archaeological projects independently
and pass on their knowledge to the next generation
of maritime archaeologists. The successes of the
past five years have confirmed that the concept of
combining training and research works successfully.
SCTH colleagues were trained in diving and underwater
archaeology. There are also plans for infrastructure
establishment for the treatment of maritime artefacts,
employment of specialised conservators and restorers,
as well as the construction of museums to make the
underwater cultural heritage accessible to the public.
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‘A people without a coherent past can only have an uncertain future’

(Seeden 1987)

Abstract

Lebanon’s strategic location in the eastern Mediterranean has made it a thriving hub for maritime activities since at least the
Bronze Age. Despite Lebanon’s rich seafaring history, maritime archaeology in the country remains in its infancy and is limited
in scope. Related academic education is non-existent, as is a national strategy to develop the field. Furthermore, there is a lack of
national laws pertaining to maritime archaeology and Lebanon has only accepted but not ratified, the UNESCO 2001 convention.

Since the end of the Civil War in 1990, Lebanon’s coastal heritage has been continuously threatened by the chaotic reconstruction
of the seafront by real estate corporations and influential individuals who bypass the prerogatives of the Directorate General of
Antiquities (DGA). Indifference of the population towards their underwater cultural heritage (UCH) does not help mitigate this
situation. Hence, local capacity building is needed to develop archaeological skill base and raise awareness of the significance
of Lebanon’s UCH. Such an initiative would adopt a sustainable staged approach with key strategic points pertaining to the
expansion of the education basis, encouraging research, community engagement schemes and cooperative specialised training.

This paper will, thus, present an overview of the development of the field in Lebanon; the challenges it faces; past initiatives
related to building the capacity of UCH and archaeology as a whole; as well as their sustainability. It will also explore why
the suggested capacity-building model would suit the needs of Lebanon and its specific challenges to ensure the study and

preservation of the country’s maritime cultural heritage.

Keywords

Capacity-building, post-war, Lebanon, underwater cultural heritage, awareness

Contextualising the study
A geographic introduction

Lebanon’s strategic location in the eastern
Mediterranean basin and its natural topography
afforded the development of harbours and
anchorage sites and has made it a prominent trading
hub in the Mediterranean since the Bronze Age, if
not before. Lebanese topography is characterised by
the alternation of lowlands and highlands running
parallel on a NNE- SSW axis, roughly divided into
four physiogeographic units, which are, from west to
east, the coastal strip, Mount Lebanon (the western
chain), the Beqaa (central plateau) and Anti-Lebanon
(the eastern chain) (Figure 1).

Several geologic faults run across the terrain with
the major ones, from west to east, being Roum,
Yammouneh, Rachayya and Serghaya. These faults
generated a series of dynamics that over time
influenced differential changes in sea-levels along
the Lebanese coast. The narrow coastal strip varies in
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width between 6.5km and 1.5km and stretches 220km
along the eastern Mediterranean shore. It is oriented
NNE-SSWroughly paralleltothe MountLebanonchain to
its east. This narrow territory is crossed by rivers that
flow through transverse valleys whose average length
from east to west does not exceed 30km. The shoreline
is rocky towards the north and sandy towards the south
with three major headlands: Tripoli, Beirut and Tyre.
Generally, the coast is open and exposed to the dominant
south-westerly winds with few natural shelters.

Bays are relatively modest with the widest being, from
south to north, St George in Beirut, Jounieh Bay, Chekka
Bay and Akkar Bay. All these bays are protected from
the dominant south-westerly winds and, thus, offer
adequate shelter for anchoring. There are also small
coves in Tabarja, Byblos and Anfeh, which are relatively
well-sheltered (Sanlaville 1977:6).

The bays and headlands are mostly located at, or in
the vicinity of, one of the fifteen main rivers (Figure
2). From north to south these are: Nahr al Kebir, al
Ostouane, Arqa, al Bared, Abu Ali (Qadisha upstream),
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Figure 1. Lebanon’s physical features (Assaf and Barakat 2006: 15).
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Figure 2. Lebanese rivers and sites mentioned in text (Assaf and Barakat 2006: 19).

al Jaouz, Ibrahim, al Kalb, Beirut, Damour, Awwali (Bisri
in its middle section), Saitanik, Zahrani, Abu Aswad
and al Litany (Qasmieh downstream), which starts in
the Beqaa (Beydoun 1976: 313; De Vaumas 1954: 245;
Sanlaville 1977: 89-108). All but two, Nahr al Kebir
and Nahr al Litany, start near the crest of the Mount
Lebanon chain and flow in deep gorges towards the
sea. Therivers and their valleys constitute a network
of communication between coastal sites and the
hinterland (Khalil 2009; Semaan 2015: 106-16); as
well as means for fluvial logging activities (Semaan
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2007: 60-63, 93-100; 2015: 106-16). Finally, the few
offshore islands/islets include the Zireh Islet west
of the northern harbour of Sidon, and the SE-NW
alignment of small islets stretching westwards
from Al Mina at Tripoli. These offshore formations
could have served as roadstead or outer harbours in
antiquity.

It is easy to understand how this varied topography
with its water supplies, arable lands, and access to
marine resources encouraged human settlements on
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the coast of Lebanon, some of which date back to the
Neolithic times (Copeland and Wescombe 1965), while
others demonstrate sporadic occupation since the
Palaeolithic (Copeland and Wescombe 1965; Yazbeck
2004: 2009).

Overview of maritime research in Lebanon

Evidently, the breadth and scope of maritime cultural
heritage in Lebanon encompass coastal sites with
unexplored maritime and underwater cultural
heritage potential: coastal urban sites devoured by
modern construction; coastal and submerged harbour
structures; maritime quarry sites; riverbeds and mouths
with archaeological potential; as well as shipwrecks.!

It comes as no surprise that Lebanon’s maritime
cultural heritage attracted the interest of travellers
and scholars as early as the 17th century (Guérin 1884;
Maundrell 1957; Renan 1864). However, these early
scholars lacked expertise in underwater exploration
and relied mainly on primary sources (Semaan 2018:
80-84). In the first half of the 20th century, the French
missionary and aviator Father Antoine Poidebard
(1878-1955) initiated archaeological research using
aerial photography in an attempt to locate ancient
submerged structures in Tyre, Sidon and Tripoli
(Carayon and Viret 2004; Poidebard 1937, 1939;
Poidebard and Lauffray 1951; Viret 2000; Semaan
2018: 84-87). As he was not a diver himself, he was
assisted by divers on these sites and recorded their
observations. His research in Tyre from 1934 to 1936
sparked the beginning of underwater archaeology
in Lebanon (Poidebard 1937, 1939). His findings
include a plan of the underwater remains of what
he thought was the ‘Egyptian harbour’ south of the
Tyrian peninsula, with its two moles located some
2km offshore. The hypothesis of a southern harbour
was later discredited by Honor Frost (1971). Frost,
who was the pioneer of maritime archaeology in
Lebanon, came first to the country in 1957 and dived
almost all the known underwater sites. She published
her research in her monograph (Frost 1963) and
several articles (e.g. Frost 1969, 1973a). Her main
interests included ancient harbours, shipwrecks
and a typology of anchors, focusing on Tyre, Sidon,
and Byblos. Tyre was the first site Frost surveyed in
Lebanon in 1956-1966. She subsequently returned
there in 2002. Her primary contribution was to
reassess previous assumptions and records made by
Poidebard and Renan in the 19th century, as well as
to investigate the submerged harbour works of Tyre
and the presence of shipwrecks in its vicinity. She

! These sites were studied on a desk-based assessment put together
by the author and funded by the Honor Frost Foundation (http://
honorfrostfoundation.org/dr-lucy-semaan-desk-based-assessment-
of-maritime-archaeology-in-lebanon/).
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proposed new hypotheses of the geomorphological
aspects of Tyre’s peninsula and reefs, confirming
the use of these latter as anchorages in antiquity.
Subsequent to her surveys in the so-called ‘southern
harbour’, she established that this area was rather
submerged sections of the industrial area of the
ancient city. Most remarkably, she produced a plan of
an amphorae wreck by photogrammetry, then a novel
technical application for site recording. Her initial
research resulted in a coring project for testing the
stratigraphy of the northern harbour, the tombolo,
and the ‘southern harbour’. But this was cancelled
due to the pre-Civil War unrest in Lebanon in the late
1960s and early 1970s. It was only in 2000 and 2002
that a series of coring expeditions were undertaken
with the support of UNESCO and CEDRE (Marriner,
Morhange, Boudagher-Fadel, et al. 2005). In Sidon,
Frost (1973b) investigated the Zireh Island with its
naturalbreakwater and quarry. Her work was the first
comprehensive study of the island since the times
of Poidebard and Lauffray in the 1940s, who only
studied the northern inner harbour. Frost surveyed
the island’s rock-cut installations in 1965-1968,
ascertaining its use as a proto-harbour protected
by a seawall. In Byblos, Frost (1998, 2000, 2001, 2002a,
2002b, 2004; Collina-Girard et al. 2002) centred her
research on locating the Bronze Age harbour and
offshore anchorages; cataloguing and studying
anchors; highlighting issues of timber logging and
trade; studying the proto-lighthouse on the Byblos
promontory; and leading a survey of the coastal
features at RasByblos.

Another pioneer of underwater archaeology in
Lebanon is diver Zareh Amadouny (1999) who led
several sporadic underwater surveys along the coast
in the 1970s,1980s and 1990s (Semaan 2018: 91-93). His
investigations included the study of the submerged
material culture at Tripoli, Qalamoun, Anfeh, Hery and
Byblos. In 1972, French scholar Marc Chollot (1973)
also undertook visual surveys at Tripoli, Anfeh, Chekka,
Bouar and Batroun, Sarafand and Tyre.

Following the end of the Civil War (1975-1990), most,
if not all, underwater surveys were led by Honor Frost.
This period also witnessed a wave of geoarchaeological
investigations at several city harbours (Carayon et al.
2011; Marriner 2007; Morhange and Saghieh-Beydoun
2005) such as at Byblos (Frost and Morhange 2000;
Morhange 1998; Stefaniuk et al. 2005), Beirut (Marriner
2009; Marriner et al. 2008), Sidon (Marriner et al. 2006;
Morhange 2000; Morhange et al. 1998; Morhange et al.
1999; Morhange et al. 2003), and Tyre (Marriner 2009;
Marriner et al. 2005; Marriner et al. 2008). There were
also several campaigns of underwater archaeological
surveys and excavations that were meant to complement
terrestrial excavations, including underwater visual
surveys at the Early Bronze Age site of Tell Fadous-
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Kfarabida (Pedersen 2007, 2012), and at the Roman
site of Jiyeh (Noureddine and Kotlewski 2006), and
the Bronze Age site of Tell el-Burak (Pedersen 2012).
Underwater recording and excavations of a Phoenician
jetty at the northern harbour of Tyre (Castellvi 2012;
Castellvi et al. 2007; Noureddine 2008, 2012) as well as
the underwater excavation north-west of Tyre of a
heavily looted cargo of a shipwreck from the 6th and
the 4th century BC (Seco Alvarez 2012; Seco Alvarez
and Noureddine 2010) also took place. More recently,
projects were further encouraged and supported by
the Honor Frost Foundation? including work at Anfeh
(Panayot—Haroun and Semaan 2019; Semaan 2016;
Semaan et al. 2016), Byblos (Francis- Allouche and
Grimal 2012, 2016), Beirut (Pedersent et al. 2017), Sidon,?
and Tyre (Noureddine and Mior 2013).

Such research projects with a focus on maritime
archaeology demonstrate an increased academic
awareness of the intrinsic connection between coastal
sites, their marine environment and the underwater
cultural heritage. From a long line of research centred
on harbours, a few of the more recent projects such
as at Anfeh (Panayot-Haroun 2015, 2016) and Byblos
(Francis-Allouche and Grimal 2016) rather focus on the
broader maritime cultural landscape. However, this
newly acquired momentum in maritime archaeology
has not come easily since the field had, and has yet, to
overcome several challenges.

Challenges facing maritime archaeology in Lebanon

The effects of the Civil War on Lebanon’s maritime
cultural heritage are not to be underestimated. While
several publications® portrayed the decaying state of
antiquities and national heritage during and after the
war that ravaged Lebanon’s archaeology and material
culture, specific issues pertaining to it remained
unexamined, such as pillaging, illegal excavations, and
trafficking targeted artefacts and remains whether
these were on land or underwater, notably at Tyre in
South Lebanon. There, thousands of amphorae and
statuettes were illicitly retrieved from the seabed.
Some are still being sold in Emirati antiquarians’
boutiques (Seif 2015: 68). As Charaf (2015: iv) says:
‘Much of what was destroyed or stolen during the civil
war remains unaccounted for 25 years after the end of
armedconflict’. Also,therearestillnomeanstoassess the
damage incurred to Lebanese archaeology during the
civil war, according to Sader (2013: 2). More specifically,
there is not a national inventory assessing underwater
cultural heritage; nor is there a dedicated management

2 https://honorfrostfoundation.org/grants-awarded/small-grants/
lebanon/lebanon-projects/

3 https://honorfrostfoundation.org/2019/06/25/sidon-lebanon/

* See Hakimian 1987; Seeden 1987, 2004; Naccache 1992; Semaan
2002; Abdul Massih 2010; Hoteit and Khalifeh 2013; Sader 2013; Charaf
2015; Seif 2015.
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plan gauging priorities and necessary interventions
(Abdul Massih 2010: 70).

The fifteen-year turmoil that the country endured
resulted in successive governments being unable to
completely control, mitigate, or halt the destruction
and looting of coastal and underwater sites and
remains. Still, the efforts of the Directorate General
of Antiquities (DGA) managed to classify Byblos-Jbeil
and Tyre, along with two other sites, as UNESCO World
Heritage sites, in 1984 (Abdul Massih 2010: 68).

With the end of the Civil War in 1990, the focus of
archaeological work in Lebanon was on its capital,
Beirut. Beginning in 1992, the Beirut central district
(BCD) held the largest urban excavation worldwide
with more than 150 sites investigated by national
and international teams under the supervision and
coordination of the DGA, UNESCO, and the real estate
company SOLIDERE (Abdul Massih 2010: 68; Sader2013:
2). It was only eight years later in the summer of
1998 that Honor Frost officially revived research in
maritime archaeology. She also encouraged,mentored
and trained local archaeologists to assist in her many
projects such as in Byblos, Sidon and Tyre.

Maritime research still faced several challenges across
the country. The sites of the BCD as well as others on
the coast and underwater were swept away in the
rebuilding craze intended to exorcize post-war trauma.
As such, remains of Iron Age, Roman and Ottoman
quays and seawalls were destroyed, dumped over or
dismantled for potential reconstruction that has yet
to happen.® Several kilometres of the Beirut seafront
extended westwards at the expense of the sea without
any underwater survey (Marriner 2007; Marriner et al.
2008). Sidon’s ancient waterfront itself was also buried
under the newly-built concreted maritime boulevard
without prior assessment of its UCH potential
(Farchakh-Bajjaly 2000). Other coastal towns, such as
Tripoli in the north and Tyre in the south were also hit
by widespread urbanisation driven by an unregulated
real-estate boom that disregarded any historical,
cultural and archaeological concerns (Abdul Massih
2010: 70; Charaf 2015: iii, v).

The ongoing reconstruction generated by large real
estate companies gained even more momentum in
recent years. The seafront of the antique city of Byblos
is threatened by yet another coastal resort that will
be added to a long list of such private luxurious
facilities that stretch over what is supposed to be a
‘buffer area’ south of the site (Battah 2016; Charaf
2016:1v). Several of these resorts block public access
to the seaand are part of a large group of more than

5 For more information on these structures see Seeden and Thorpe
(1997); Elayi and Sayegh (1998; 2000); Sayegh and Elayi (2000).
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one thousand violations along Lebanon’s coastline
that were inventoried in 2012 by the Ministry of
Public Works and Transport(Zbeeb2012). The scandal
lies also in the fact that several stakeholders of
these violations are either backed politically or are
politicians themselves. In January 2014, the Doha-
based television network Al Jazeera broadcast a fifty-
minute documentary on the subject as part of its ‘Black
Box’ [translated from Arabic by the author].5

Political interference in archaeological affairs draws
public interest away from the ‘archaeology itself” and
is often more concerned with ‘the political debate’
around the archaeology (Sader 2013: 4). Politicians are
also highly influential over the decisions, prerogatives
and actions of the DGA. This governmental body has
suffered substantially from this political clientelism,
from outdated laws; administrative and organisational
irregularities; an absence of strategic planning; a
secretive diffusion of information policy; a restrictive
attitude in granting permits; and a fierce monopoly over
archaeological excavations despite its lack of human
and financial resources (Abdul Massih 2010; Charaf
2015; Sader 2013). A positive step was undertaken in
2006 when the DGA’s staff was expanded to include
specialistsin several fields amongwhich was underwater
archaeology. At this point, the two Lebanese maritime
archaeologists in the DGA endeavoured to establish a
Marine Archaeological Centre at Tyre. However, this
revival was short-lived and they both resigned shortly
thereafter, due mainly to administrative difficulties in
undertaking research. As of 2019, the centre in Tyre still
remains closed.

The culturally-driven disinterest in heritage and
archaeology of the Lebanese population at large
has been debated elsewhere (Abdul Massih 2010;
Charaf 2015; Hakimian 1987; Sader 2013; Seeden
1987). Consequently, this apathy sustains the looting
and organised theft operations that happen both on
land and underwater. The UCH is mostly perceived
as a trophy and its pillaging is exacerbated by socio-
economic drivers. Indeed, several fisherpersons—
often communities marginalised by the State—turn to
treasure hunting, selling anything and everything they
retrieve in their nets and/or by diving at places where
submerged artefacts are known to exist.” Some of them
are also avid collectors of these ancient ‘things’ and
promote themselves as the protectors of the UCH in
their coastal towns. Indeed, they follow the logic that
if they do not take the artefact(s) they find, someone
else eventually will. Some others offer complete, and
what they deem ‘beautiful’, objects as gifts to local
state employees, deputies and ministers as tokens of

¢ https://www.youtube.com/watch?v=y4CfsBdjdGc.
7 From personal encounters and discussions of the author with
fishermen in Anfeh and Tyre.
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appreciation and gratitude in exchange for favours.
Meanwhile, the growing sport diving community adds
its fair share to the mix, whereby some divers prize the
UCH as personal souvenirs and memorabilia.t Looting
actions by fisherpersons and divers go frequently
unregulated due to the absence of a marine patrolling
force protecting UCH. Moreover, such communities
are largely unaware of the legal frameworks that
protect the country’s maritime cultural heritage.

International and national legal frameworks

Lebanon does not suffer from the lack of a legal
framework—both national and international—that
theoretically protects coastal and underwater cultural
heritage,but ratherfromshortcomingsin implementing
this. Hence, such important legal instruments most
often fail to halt theft and trafficking.

National legislation

UCH has largely been neglected in legal textsgoverning
archaeology in Lebanon. Meanwhile, the administration
and legal framework of terrestrial archaeological sites
began in the 1920s under the French Mandate (Seif
2015: 66-67). Mainstream archaeology in Lebanon is
administered according to the Law of Antiquities that
dates from 1933 ‘Arrété N° 166 LR du 7 Novembre 1933
portant réglement sur les Antiquités en Syrie et au
Liban’. It was issued by the French Mandate authority,
subsequent to several decrees of the French president
starting from 23rd November 1920 (Anon 1935). This
law was modified and updated in subsequent years by
several ministerial decrees and decisions (Sader 2013;
Seif 2015).° However, it did not take into account the
precise nature and scope of the UCH of the country
(Chacra 2015:35).

It was not until 2006 that UCH was woven into the laws
administering the archaeological and cultural heritage.
Indeed, Lebanon adopted Law number 722 published
on 22 May 2006 in the Official Journal (number 25).
The Act is the official Arabic text of the 2001 UNESCO
Convention and of the Annex Rules concerning
activities directed at underwater cultural heritage’
and was signed by former president Emile Lahoud on
15 April 2006. Lebanon then filed the instrument of
acceptance with UNESCO on 8 January 2007.

A year later, Law no. 37/2008, an updated version of the
1933 Law on Antiquities was signed by former president
Michel Sleiman on 16 October 2008 and published on

® A detailed study of the involvement of divers with the UCH of
Lebanon is found in Chakra (2015).

° For the latest updated regulatory decrees on the antiquities laws
see http://newspaper.annahar.com/article/337892 [Accessed 21/3/
2016].
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20 October 2008 in the Official Journal (number 43). It
includes criteria for identifying and defining the
elements of national cultural heritage, among which it
considers ‘immovable remains present [...] under water
in territorial waters’ (Article 2a); and movable artefacts
resulting from archaeological excavations [..] under
water (Article 2b.1) [Translation from Arabic by the
author].

Together, these international and national laws
constitute strong legal tools with which the country
can counter and mitigate the plundering of its
maritime cultural heritage. However, implementing
these especially for UCH remains a challenge due to the
lack of human and financial resources in the related
governmental agencies. As outlined above (see The
Challenges), the general disinterest of the Lebanese
population towards the significance and value of their
heritage worsens the situation. As Seeden (1992: 110)
argues: ‘what Lebanon needs most today is not primarily
a new antiquities law—even the old one dating to 1933
would do if it was applied—but the creation of a general
public awareness about the real value of Lebanon’s past
still underground’.

International legislation

The State of Lebanon signed several international
conventions  warranting the protection and
preservation of its national heritage. Among these,
the only two conventions that specifically target
underwater cultural heritage (UCH) are: The United
Nations Convention on the Law of the Sea (UNCLOS,
Articles 149 and 303), and the UNESCO Convention on
the Protection of the Underwater Cultural Heritage
(UNESCO 2001).1

The study by Chacra (2015: 33) discloses an additional
shortcoming to the failure in implementing these
conventions. She states that the UNESCO 2001
Convention ‘falls short of protecting most of the
contemporary wrecks of Lebanon’ since these have
been underwater for less than 100 years. An exception
is HMS Victoria, a flagship of the British Mediterranean
Fleet that sank in 1893 (Blanford 2004; Msallam
2013), and which is also protected by other official
decisions."! Chacra adds: ‘As time moves on, more of
the contemporary wrecks of Lebanon will start to fall
under the protection of the 2001 Convention. However,
in the case of Lebanon, where all the contemporary
shipwrecks are made out of iron or steel, they become
highly prone to the natural forces of erosion [...].
Therefore, some ships that have only been underwater

1° An analysis and comparison of these two conventions are beyond
the scope of this article but can be found in Chacra (2015: 31-33).

1 See the Facebook page dedicated to the wreck and its news https://
www.facebook.com/HMS-VICTORIA-THE-VERTICAL-WRECK- 135213
409838987/, and http://www.wrecksite.eu/wreck.aspx?32187.
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for more or less than half a century might become
inordinately eroded before falling under the protection
of the UNESCO 2001 Convention’. Added to this is that
most of these wrecks are popular diving spots and are
exposed to looting and scrapping.

An example of illegal trafficking of UCH: the case of
Odyssey

On Christmas Eve 2015, the Cypriot authorities
seized the treasure-hunting vessel Odyssey Explorer
and confiscated a cargo of 57 crates holding about
600 artefacts dating from the 18th century AD." The
Bahamian-flagged ship was reportedly operating some
60km due west of Beirut in the Exclusive Economic
Zone [EEZ] of Lebanon, before mooring at Limassol
dock. 1t is owned by Odyssey Marine Exploration, a
private American firm engaged in the salvage of deep-
water shipwrecks, and which is often in litigation with
authorities and academics in the USA and Europe.
Upon seizure, Odyssey issued a statement denying the
allegations.

To date, this case has not been resolved. One major
drawback for the Lebanese involvement is the lack
of penal decrees associated with Law no. 722/2006,
which corresponds to the adoption of the UNESCO 2001
Convention (see National legislation). This was not
the first time Odyssey operated in Lebanon. Indeed,
the Lebanese government had contacted the company
in January 2010 asking it to assist in the search and
recovery of the crash of Ethiopian Airlines Flight ET
409. Odyssey was also rumoured to be searching for
a 380kg gold cargo of a sunken Lebanese International
Airways plane that went down in 1957.%

Shipping antiquities out of Lebanon using Cyprus as a
stopover is reminiscent of illegal trade practices during
the Lebanese Civil War (Fisk 1991: 243, 251-52). Back
then, antiquity dealers with the blessing of militias
would use uncontrolled ports to export artefacts
destined for European, American and Japanese markets:
“We almost always use Cyprus’ a dealer said. ‘We send
almost everything by sea. You can’t take a marble tomb
through Beirut airport. Once the stuff reaches Cyprus,
the Lebanese government can’t touch it’ (Fisk 1991:
248).

State of academia pertaining to maritime archaeology
Maritime archaeology has never occupied the centre-

stage of archaeological research in Lebanon. Most
publications (see footnote 3) pertain to the threats and

2 Featured in http://art-crime.blogspot.com/2015/12/ancient-arte
facts-seized-from-bahamas.html [Accessed 31/1/2017].

B http://www.shipwreck.net/pr218.php [Accessed 31/1/2017]; also
see http://www.shipwreck.net/pr198.php [Accessed 31/1/2017].

4 http://www.nisd-online.com/Articles/et409.pdf


https://www.facebook.com/HMS-VICTORIA-THE-VERTICAL-WRECK-135213409838987/
https://www.facebook.com/HMS-VICTORIA-THE-VERTICAL-WRECK-135213409838987/
https://www.facebook.com/HMS-VICTORIA-THE-VERTICAL-WRECK-135213409838987/
http://www.wrecksite.eu/wreck.aspx?32187
http://art-crime.blogspot.com/2015/12/ancient-arte
http://www.shipwreck.net/pr218.php
http://www.shipwreck.net/pr198.php
http://www.nisd-online.com/Articles/et409.pdf
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challenges that terrestrial archaeology faced during
and after the Civil War. An exception to this is perhaps
Haddad’s article (2010) on the state of underwater
archaeology in Lebanon. The discourse on archaeology
by local academics remains anchored in land-based
archaeological studies, while marginalising—albeit
unwittingly—the underwater cultural heritage.

It is unfortunate that a country shaped by the sea
over the centuries has no academic educational
programmes in maritime archaeology. Indeed, the
subjects of maritime and underwater archaeology are
non-existent in the curricula at both undergraduate
and postgraduate levels. Concomitantly, the number
of universities' teaching archaeological programmes
dwindled to only two in recent years due mainly to a
decrease in the number of registered students (Abdul
Massih 2010: 71). In the past decade, the Lebanese
University updated its curricula in archaeology
at the undergraduate level but failed to include a
component on maritime archaeology in its courses.
Meanwhile, the archaeology and history department
at the American University of Beirut granted the
Whittlesey Chair Visiting Assistant Professor to
nautical archaeologist Ralph Pedersen who taught
relevant courses for two years (2007-2008).

An absence of maritime museums

Currently, Lebanon does not possess a national
maritime museum dedicated to its rich history of
trade, waterborne connections and intimate relation
to the seafor subsidence and transport.’* Neitherthe
National ArchaeologicalMuseumnortheArchaeological
Museum of the American University of Beirut hold
substantial collections relating to the maritime
heritage of the country,onlydisplayingafewartefacts
such as anchors, vases with paintings of ships, and
boat models. These, however, are not inscribed in
a maritime-oriented narrative or trail, as they are
exhibited alongside contemporaneous artefacts of
no direct maritime significance. The same applies
to the site museum of Byblos, which documents the
history of the site and its excavation. Perhaps the
only exhibition space that is dedicated to ancient
maritime material culture is the Fondation Pépé
Abed in Jbeil (modern Byblos). Here lies a collection
of objects such as amphorae and figurines that Pépé
Abed, a local entrepreneur in the touristic sector,
retrieved from the seabed during his dives offshore of
Byblos. Before his passing, he donated the collection

15 At present these are the American University of Beirut (AUB) and
the Lebanese University (UL) which are offering graduate and
postgraduate studies in archaeology.

16 For a brief review of existing museums in Lebanon see Badre 1992,
Seeden (2004: 144-145), and http://www.tourism.gov.lb/Content/
uploads/Publication/120806053331513~Mus%C3%A9%es%20
english%20final.pdf.
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to UNESCO. Recent foreign donations— such as from
the State of Kuwait that is supporting the creation
of site museums at Sidon and Beirut (Abdul Massih
2010: 70)—are generally endowed to collections from
‘on-land’ environments but less so from ‘aquatic’
contexts. It remains to be seen to what extent such
new museums will include maritime histories and
archaeologies in the narrative of the related sites

In contrast, education and exhibitions on local marine
life are fostered by two museums, the ‘Wonders of
the Sea and the ‘Lebanese Marine and Wildlife
Museum®® with the former holding a modest collection
of traditional navigational instruments and displaying
maritime equipment for early underwater diving.

The struggle of the NGOs and the civil society

Amidst the general disinterest of the Lebanese toward
their own heritage, especially toward their ‘invisible’
UCH, there are a few nongovernmental organisations
(NGOs) that attempt to promote awareness of local and
national cultural heritage within their communities
and the wider population. However, as Abdul Massih
(2010: 71) puts it, these are ‘still far too few to impact
the relentless urban machine that is sweeping the rich
soil of thecountry’.

Especially challenging is the work of NGOs and
members of the civil society attempting to prevent
the total defacing of the Lebanese coast (Charaf 2016:
ili-iv). Recently, the Chalcolithic coastal site of Minet
el-Dalieh in Beirut that was threatened by a luxury
resort was classified on the 2016 Watch List of the
World Monument Fund thanks to the relentless efforts
of The Civil Campaign to Protect the Dalieh of Raouche
(CCPDR).” The construction is at the moment halted
but could resume at any moment (Charaf 2016: iv). The
media backed the campaign with several TV reportages
and written press articles®® and members of the civil
society produced short documentaries about the site.?

Less fortunate was the site of Adloun, thought to be
a Phoenician harbour site some 17km south of Sidon.
Here, the NGO, The Green Southerners,* was rendered
powerless to counteract the destruction of the site in
early 2016 by a modern marina backed by a powerful
political figure.” This has not only constituted a great

7 http://www.wondersofthesea.net/ [Accessed 27/1/2017).

8 http://Imwm.org/ [Accessed 27/1/2017].

1 See https://www.dalieh.org/ and https://www.wmf.org/project/
dalieh-raouche.

% These are well detailed on their Facebook Page https://www.
facebook.com/dalieh.org/?hc_ref=SEARCHandfref=nf.

% See ‘Dalieh’s project’ video  https://www.youtube.com/
watch?v=EBR-83tELhU.

2 http://greensoutherns.org/index.php/ar-aa/ and https://www.
facebook.com/greensoutherners/.

# See http://stateofmind13.com/2016/01/21/lebanons-government
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loss of coastal and underwater cultural heritage but
has and will have a negative ecological impact on
the marine environment and its fauna. Indeed, the
government will also conduct some land reclamation,
effectively killing off one of the last remaining habitats
for sea turtles in Lebanon,

A few years earlier in 2012 another site in Beirut,
the Venus Towers site (Plot 1398), was at the
heart of a polemical debate between the academic
community, the wider public, and the politics of the
time.?* To some, the site held slipways belonging to
the Phoenician harbour of the city (Francis-Allouche
2012a, 2012b), toothers it did not (Pedersen 2012a).
Others suggested it was a quarry site in preparation
of the foundation of a large building (Farrell 2012).
Despite the multiple protests led by major NGOS (such
as Save Beirut Heritage [SBH], and Association for the
Protection of the Lebanese Heritage [APLH]) and an
online petition to save the site,® the contractors
ignored all recommendations and pleas to modify
the towers’ design to accommodate the remains
irrespective of their actualnature.

Despite several lost battles, there are active NGOs
still working to raise awareness among the Lebanese
population of their historical and archaeological
heritage. These groupsincludeBiladi,” Archeoact,” and
the Anfeh and Neighbourhood Heritage Committee.?
However, none of the NGOs is specifically dedicated to
the protection and conservation of the maritime and
underwater cultural heritage.

Presently, only two Lebanese maritime archaeologists
are members of the ICOMOS International Scientific
Committee for the Protection of the Underwater
Cultural Heritage (ICUCH). ICUCH was established
in 1991 to promote international cooperation in the
protection and management of underwater cultural
heritage and to advise the International Council on
Monuments and Sites (ICOMOS) on issues related to
underwater cultural heritage worldwide.”

-is-destroying-a-phoenician-beach-in-adloun-to-build-a-port/;
http://greenarea.me/ar; http://blogbaladi.com/save-adlouns-histor
ic-beaches/ http://www.lorientlejour.com/article/967868/le-projet-
de-port-a-adloun-une-degradation-a-venir-du-littoral. html.

# See http://www.dailystar.com.lb/News/Local-News/2012/Jun-28/
178530-construction-firm-demolishes-phoenician-port.ashx; https:
//hummusforthought.com/2012/06/26/2500-year-old-phoenician-
shipyard-destroyed-today-in-beirut/, https://hummusforthought.
com/2012/06/30/new-information-on-the-phoenician-site-destroy
ed-last-tuesday/ and  https://hummusforthought.com/2012/06
/28/%E2%80%8Esave-beirut-heritage-releases-april-icomos-repo rt-
on-the-phoenician-site-of-minet-el-hosn-freng/ for further links on
the subject.

% See https://www.petitions24.net/le_port_phenicien_de_beyrouth.
http://www.biladi.org/

http://www.archeoact.com/
https://anfehheritage.wordpress.com/

See http://icuch.icomos.org/
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Suggested mitigation initiatives

Considering the above-mentioned challenges and
shortage of legal tools, key strategic points for building
capacity in Lebanon need to be implemented to help
mitigate the current state of affairs. These points are
discussed below:

While tackling corruption and corporate real estate
would be a huge undertaking, that would probably be
in vain; and, awaiting the implementation of relevant
legal frameworks can be time-consuming with
the winning war of concrete against the sea. Raising
awareness from the ground up would be a more
sustainable method to protect and conserve the
maritime cultural heritage of Lebanon. Community
engagement with heritage has been long stressed
in the academic discourse in Lebanon. As Helga
Seeden (1992: 118) states: ‘In Lebanon [...], primary
local goals must be to create awareness of the past’s
value by providing the public with information, in
cooperation with that public’. She goes on to explain
how public archaeology can foster initiatives to
mitigate the losses to Lebanon’s cultural heritage
(Seeden1992:120-121). The major measures according
to Seeden (1992: 120-21) entail: (1) providing Lebanese
citizens with relevant information on their cultural
environment through media and publications; (2)
establishing informative museums at archaeological
sites; (3) mitigating the ‘treasure-and-cash image of
antiquities’ through diffusing awareness of the social
value of artefacts in situ; (4) involving communities
in local rescue work; (5) involving schools in survey
archaeology; (6) organisation of low-cost pilot surveys
and test soundings with local schools and universities;
and, (7) regulating excavations so as to integrate
results in local/regional museums/information
centresforthe public.Suchanapproachtocommunity
engagement and public archaeology would surely
benefit the maritime component of Lebanon’s
heritage to generate not only an ‘understanding of
thepast’butalsoa‘public appreciation in the present’
(Firth 2015:5,51).

Collaboration with existing NGOs can further foster
initiatives to recognize, promote and enhance the
socio-economic value of maritime and UCH in the
country. Currently, there is no known NGO that
specifically targets such heritage; and perhaps raising
the awareness of individuals and society at large would
generate such interested groups. Additional public
engagement initiatives could include the production
of a series of short video presentations on underwater
and coastal archaeology and the importance of the
preservation of maritime heritage for national/ethnic
history as well as for sustainable tourism. These
would be freely distributed on online platforms and
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https://hummusforthought.com/2012/06
https://www.petitions24.net/le_port_phenicien_de_beyrouth
http://www.biladi.org/
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at outlets such as dive shops, schools, municipalities
and tourism offices. Such videos were done by the
author and others with funding from the Honor Frost
Foundation® Educating the public on the importance
and value of one’s heritage should also target school
programmes (Hakimian 1991: 254; Salamé-Sarkis 1991).
This would be done through lectures as well as site and
museum visits so as to engage Lebanese youths with
their history, geography, archaeology and heritage
(Hakimian 1991: 256-57). Moreover, a common history
book based on an all-encompassing recognition of
the different communities in Lebanon would divorce
students from the ongoing didactic discourse of
partiality, and confessionalism (Beydoun 1984; Salamé-
Sarkis 1986, 1991; Seeden 1987, 2004). Implementing
such educational programmes in Lebanon has yet to
be seen whereby ‘a valid archaeology would reflect the
varied historical traditions of all sections of Lebanese
society’ (Seeden 2004: 147).

Raising awareness amongst stakeholders in the
fields of marine sciences, heritage management
and archaeology of the importance of a maritime
archaeological component would positively influence
policies. Workshops and seminars targeting experts
in the field as well as DGA personnel were conducted
in previous years in Lebanon® These should be
pursued in order to sustain a momentum of interest
and endeavour toward the implementation of related
recommendations. As Firth (2015: 51-52) recommends:
‘marine and maritime cultural heritage should
receive much greater attention as a facet of culture
and heritage generally, and as a facet of the marine
environment [...]. Its absence from debates and from
policy should be remedied’. Such educational initiatives
and training opportunities should be extended beyond
specialists and target other governmental agencies
such as municipalities, the relevant ministries (such as
the Ministry of Culture, Ministry of Tourism, Ministry
of Municipalities of Coastal Zones, and the Ministry of
Public Works and Transport), and the Lebanese Navy. As
such, specific training courses targeting Navy members
and sports divers could follow the model of the Nautical
Archaeological Society (NAS) training programme.
Subsequently, these would be able to participate in
underwater archaeology projects in Lebanon.

At the academic level, the absence of specialised
courses in maritime archaeology should be remedied.
As of 2019, and with the assistance of the Honor Frost
Foundation, the American University of Beirut has
launched a Minor in Marine Sciences and Culture

% https://wedigboats.wordpress.com/2017/06/04/the-ain-el-
mreisseh-underwater-archaeology-project/

and https://vimeo.com/145716620

U For example, see: http://www.ifporient.org/node/913, http://
www.ifporient.org/node/1082, and  http://www.ifporient.org/
node/1439.
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which focuses on raising awareness on the maritime
cultural heritage of Lebanon. The course is open
for students from diverse academic background
and levels of education.’? Several lectures at other
universities at undergraduate and post-graduate
levels are also planned in order to gauge interest and
introduce an as yet understudied field at Lebanese
universities.

Recently, the establishment of a Lebanon-based
maritime archaeological unit of the Honor Frost
Foundation (HFF)* helped kick-start research and
rescue projects related to maritime archaeology in
Lebanon* (see Overview of maritime research in
Lebanon). These aim to survey, record, document,
investigate and inventory some of the maritime
cultural heritage of Lebanon. The HFF also funded
in 2015 the compilation of a desk-based assessment
for maritime archaeology in the country that will
be made available for interested students and
researchers alike.* Additionally, HFF helped establish
the first postdoctoral research fellowship in
maritime archaeology in Lebanon at the University
of Balamand, North Lebanon.*®* Such an initiative
was highly encouraged and would be an asset
to archaeology departments at other Lebanese
universities.

These aforementioned collective efforts were greatly
encouraged by the appointment in 2015 of the Director
General of Antiquities, Mr Sarkis el-Khoury. This event
instilled a new ‘life to cultural heritage and archaeology
in Lebanon’ through a more open approach to bridging
gaps in collaborative initiatives with national and
international institutions and universities (Charaf
2015: iv). It has also resulted in the issuance of more
permits allowing surveys and excavations by national
universities on a wide range of sites (Charaf 2015: iv),
including an emphasis on coastal research.

Finally, a significant step to develop sustainable capacity
would be to promote, enhance and implement ways in
which ‘marine and maritime cultural heritage can create
socio-economic benefits as well as environmental ones’
(Firth 2015: 10). Sustainable pilot projects can include,
for example, establishing underwater trails at modern
wrecks with dive clubs, and at archaeological sites with
local divers and fisherpersons who are familiar with
the area. Such initiatives would not only contribute to

32 https://honorfrostfoundation.org/grants-awarded/small-grants/
lebanon/hff-lebanon-team/aub-minor/

3 https://honorfrostfoundation.org/grants-awarded/small-grants/
lebanon/hff-lebanon-team/

3 https://honorfrostfoundation.org/grants-awarded/small-grants/
lebanon/

% See  https://honorfrostfoundation.org/2020/06/08/desk-based-
assessment-of-maritime-archaeology-in-lebanon/

% See https://honorfrostfoundation.org/2019/06/20/lucy-semaan-
2015-2018/
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safeguarding of sites but can also be used to evaluate
and quantify the local socio-economic benefits of UCH.
Indeed, they would promote diving tourism economies
that ensure responsible and controlled access to sites
(Rey da Silva 2014: 751-52, 755). They would also build
a marine and maritime cultural heritage community
that can collaborate with policy makers and heritage
practitioners to enhance such benefits and enable a
heritage of this nature to contribute to sustainable
growth.

Conclusion

Maritime archaeology in post-civil war Lebanon has yet
to gain maturity in its approaches and scope. Much has
been achieved by pioneers in the field and the future
looks promising with the implementation of capacity-
building initiatives that ensure sustainable academic,
educational and socio-economic advancement of
maritime cultural heritage in thecountry.

The field is suffering from an almost non-existent
national development strategy, coupled with a lack of an
applicable legal framework, an absence of an academic-
related education, unwarranted coastal urbanisation,
and a general public indifference towards heritage.
Mitigating these challenges can be achieved through a
bottom-up strategy, which develops the archaeological
skill base, implements public archaeology initiatives
that pertain to the socio-economic development of
maritime communities, and raises awareness of the
significance of Lebanon’s maritime cultural heritage.
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Abstract

Capability building enables people, groups, organisations and nations to achieve a greater range of activities. A programme of
capability building activities in Vietnam over the past decade provides the case study for this paper. From these activities and
the progress of the programme we have constructed a model of capability building that deals with maritime archaeology and
underwater cultural heritage. The model is based on a value proposition that maritime archaeology is the only ethical way of
dealing with underwater cultural heritage, which we believe is a world resource that belongs to current and future generations.
The aim of this paper is to explain how the elements of our value-based model interact to establish and enhance capability
through knowledge capital development.

Our notion of capability building is based on a process taking place over an extended period of time, which is considered
necessary to achieve long term change or at least critical reflection on the part of the host organisation. In practical terms, this
causes a direct exposure to the ethical and disciplinary tenets of maritime archaeology on the part of the host organisation, but
some congruence of values is considered critical in order to achieve effective outcomes. The programme is based on principles
of commitment to empowerment, participative learning, learning reinforcement mechanisms, and intensive communication
with the stakeholders of the host organisation. We argue that training alone does not work and so the model encompasses an
integrated approach by supplementing training in a variety of forms with advice, mentoring, academic research and cultural

heritage management- based approaches to help answer specific problems faced by the host organisation.

Keywords

Capability building, maritime archaeology, Vietnam, value-based model

Introduction

Capability building is founded on principles of human
development. Human development, however, is a
complex and contested construct. How can humans
be ‘developed’? Does the notion of development
indicate a lack of free will? Does building capability
entail some degree of coercion, or a need to submit
to the ideals and beliefs of the parties arranging the
development activities? In this paper, we use a case
study of activities undertaken by an international team
in partnership with a Vietnamese national government
research organisation (the Institute of Archaeology)
primarily over the years 2011 to 2016. The Institute
of Archaeology (IA) is part of the Vietnam Academy
of Social Sciences (VASS) and currently employs more
than 50 archaeological researchers who conduct survey
and excavation on significant archaeological sites
throughout Vietnam, working in close co-operation
with the provinces. 1A was established in the 1960s and
was partly based on previous French archaeological
research conducted in Vietnam by Ecole Francaise

IKUWA®6: 186-193

d’Extréme-Orient (EFEO) so it has a long history of
‘Western-style’ archaeological approaches. Vietnam
has had a legislative framework for the protection,
preservation and investigation of archaeological sites
on land but has struggled with underwater cultural
heritage resulting in a series of treasure hunting
operations being conducted in the country. As a result
wrecksites at Phu Quoc, Hoi An, Vung Tau, Ca Mau and
Binh Thuan have been salvaged by treasure hunters
and thousands of ceramic artefacts have been sold at
auction.

We use this case study to examine how capability
building can occur in a way that embraces the values of
collaboration, respect and learning while fulfilling the
goals underlying capability building, namely to assist in
creating a sustainable range of choices desirable to the
host organisation.

Inthis paper, first, we provide abackground thatincludes

the experience of the authors, showing how that
experience shaped the values that were brought to the
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activities outlined in the case study. We also outline the
structure of activities undertaken by the international
team and the host. We then define the terms 'values’,
and use Amartya Sen’s capability approach to illustrate
and unpack the model of capability building that we
developed while undertaking the activities during the
case study.

We use the term capability building, both because it is
the term used by Amartya Sen (Sen 1985; Sen 1989; Sen
2003) and because it encompasses more effectively our
approach than the term capacity building, which has
been used by other authors in maritime archaeology.
Capacity building is often used as a synonym for training
activities (Eade 2010), or to provide materials that are
intended to enable people to achieve certain focused
goals (Grossman and Salas 2011). Capability building
encompasses capacity building but also takes into
account fostering the will in the governing bodies at
a collective level to provide budget, infrastructure,
planning and so on. This enables and activates the
capacity building so that desirable goals in both the
short-term and the long-term can be met.

We believe that for capability building to be effective,
a congruence of values is necessary between the
international team and the host organisation. With
a congruence of values, the capability building
can achieve a mutual understanding of maritime
archaeology and underwater cultural heritage as long-
term sustainable (and sustained) assets, rather than as
short-lived non-renewable resources.

Background

Over the past decade, the lead author has conducted
public awareness raising, capability building and
training activities with regard to maritime archaeology
and/or underwater cultural heritage in the Asia and
the Pacific region. These activities have included the
UNESCO Foundation course training in Thailand;
Flinders University Intensive Program in Underwater
Cultural Heritage Management (2009) for Asian fellows
conducted at Flinders University in Australia;a UNESCO
Workshop on the Protection of the Underwater Cultural
Heritage in the Pacific held in the Solomon Islands;
conducting a 5-day Training Workshop on Underwater
Cultural Heritage Preservation with Chris Underwood
at the National Taitung University in Taiwan; and
teaching Maritime Archaeology for the Department of
Archaeology at Gadjah Mada University in Yogyakarta,
Indonesia (Favis 2011; Manders and Underwood 2015;
Staniforth 2008, 2010, 2011 and 2014a). These diverse
activities conducted for varying audiences in different
countries of the region have shaped our approaches to
capability building which, in recent years, have focussed
primarily on Vietnam and provide the case study for
this paper (Staniforth 2014b, 2014c). The second author
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is a sociologist who, within the field of training and
education, has studied, taught and consulted in the
fields of capability building and collective learning and
memory for the past 30 years throughout Australia,
Asia and the Middle East.

Since 2008 a team of international researchers and
trainers mainly from the US, Canada, Japan and
Australia has conducted collaborative research and
training activities in Vietnam under the adopted
banner of the Vietnam Maritime Archaeology Project
(VMAP) including:

‘On-the-job’ training in the use of high
technology field equipment on-going since 2009;
Nautical Archaeology Society (NAS) Introduction
(1 day) and Part 1 (2 day) training in Vietnam
since 2011; and

Vietnam Underwater Archaeology Training
(VUAT) - a four week training programme in
2015.

In addition to these training activities, VMAP has
also been involved, and participated, in joint research
projects (such as projects in Bach Dang, Van Don
and, more recently, Hoi An) that have allowed our
Vietnamese colleagues to put some of the above
training into practice in a context where learning takes
place as part of ‘purposeful action’ (0’Toole 2011:30).

Our activities in Vietnam have been deliberately
structured to provide:

Exposure to the theory and practice of maritime
archaeology;

Exposure to international perspectives and
values regarding maritime archaeology and the
protection of underwater cultural heritage ;
Encouragement to learn the skills, knowledge
and values of maritime archaeology; and

The loan or provision of equipment and the
training to use it.

Our activities in Vietnam have been based on values
intended to help Vietnamese capability building in
the area of maritime archaeology while embracing
the tenets of responsible, internationally accepted,
maritime archaeology, largely as defined by ICOMOS and
UNESCO (Manders and Underwood 2012; Maarleveld et
al. 2013; Staniforth 2014a).

Most maritime archaeologists will recognise the
situation where their own value set doesn’t correspond
with others’ values. The easiest example to understand
this disjunction of values is the perennial maritime
archaeology/treasure hunting value divide. In a more
nuanced sense, maritime archaeologists regularly find
their own values are not fully shared either by their
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own organisation or by their government. The failure
of so many governments around the world to ratify
the UNESCO Convention 2001 is clear testament to this
particular lack of shared values. We argue that shared
values between the international team and the host
organisation are a necessary component of capability
building activities and that, without some shared
values, attempts at capability building are likely to fail.

Values as the foundation of VMAP
The term ‘value’ is defined in this paper as:

‘desirable states, objects, goals or behaviours,
transcending specific situations and applied as
normative standards to judge and choose among
alternative modes of behaviour’ (Schwartz 1992,
cited in Elizur and Sagie 1999: 74).

Values can thus provide focus and determine courses
of action. They are usually thought of in terms of the
individual, although some organisations may develop
a set of values to be applied across the organisation
(Schminke et al. 2015). Although the terms ‘values’ and
‘ethics’ are often used interchangeably, the term ‘ethics’
is more precisely used to describe systems of moral
principles determining right and wrong. ‘Values’ on the
other hand, as mentioned previously, describe what is
important to the individual or group, and will determine
courses of action -- action that may not necessarily
be ethical. The Australasian Institute of Maritime
Archaeology (AIMA) Code of Ethics, for example, sets out
principles of conduct that essentially show the moral
practice that Australian maritime archaeologists are
expected to endorse and follow. As noted by Coroneos
(2006), however, practicing Australasian maritime
archaeologists are also influenced by their own values,
which may or may not be completely aligned with
the AIMA Code of Ethics, but will be in line with what
the archaeologists deem to be an important and/or
desirable outcome.

In discussing values, and their effects on action, the
previous discussion should indicate that we deal with
subjective perceptions rather than objective truths.
This paper is not a polemic on the moral worth of our
values, instead we explicate our values and then explain
how these values affected the decisions and activities
in our dealings with Vietnamese people, organisations
and government.

In planning and undertaking actions in Vietnam, as well
as in other countries, the values that have guided our
actions can be explicated in the following principles:

e Underwater cultural heritage is a world asset
that belongs to current and future generations.
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e A combination of protection for underwater
cultural heritage and maritime archaeological
investigation is the only ethical way of dealing
with underwater cultural heritage.

Well-managed underwater cultural heritage is

an asset that improves community/national

well-being.
e Activities must be carefully structured to
improve  community/national  well-being

through collaboration, mutual respect and a
commitment to learning.

As mentioned previously, we use Amartya Sen’s
capability approach to explain how our activities
contribute to Vietnam’s maritime archaeology
capability while being guided by our value set. Amartya
Sen is a professor of economics and philosophy, who is
celebrated for creating a capability approach, which is
based on ‘seeing life as a set of “doings and beings ...
functionings™ (Sen 1989: 43), in other words, people’s
ability to do things (Sen 1985; Sen 1989; Sen 2003).
Sen argues that the capability of a person is based on
their ability to use their ‘doings and beings’ to achieve
(1989). That being so, capability implies the ability to
make choices and to achieve a positive state of being.
The roots of Sen’s thinking are in the writings of Marx
(1844/2000) and Aristotle who both linked the ability to
function - or capability - with well-being.

Sen’s capability approach is a normative framework
that is often used to evaluate individual well-being and
social arrangements (Robeyns 2005). For this reason,
Sen’s framework is useful in understanding the process
by which people, organisations and nations may
either engage or refuse to function in ways enabled by
investments of infrastructure and training.

Robeyns (2005) created a model that illustrates Sen’s
capability approach (see adapted version in Figure 1).
We have adapted the model to enable a collective focus,
to deal with the level of analysis relating to government
and organisations, as well as individuals (O'Toole 1999;
Weick and Roberts 1996). Hence, for example, the
conversion factors, in addition to being individually
focussed e.g. physical capacity and level of education,
are represented on a collective level, e.g. available
infrastructure and social/cultural mores, as well.

In Robeyn’s model, the provision of goods and services,
and the social context are factors that affect the
ability to do things - functionings - rather than ends
in themselves. Conversion factors relate to how the
person or group can convert the goods/services into a
functioning using other factors such as their ability to
swim, their motivation, the support of their employer
and mentors and so on. For example, the provision of
SCUBA equipment to a group of people is of little value
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Adapted Model of
Sen’s Capability Approach
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Figure 1. Adapted model of Sen’s Capability Approach
(Robeyns 2005).

if no-one is qualified to dive, and refuses to learn. In
such a case, the social context is negating the potential
opportunity to SCUBA dive, decreasing the capability
of the group in terms of undertaking maritime
archaeology. The reasons for such a refusal may be on
the grounds of beliefs of the group regarding safety, the
fact that all the group may be women, and such conduct
in that society is considered unwomanly or narrow
and restrictive duty statements in an organisation.
In addition, personal factors in individual cases could
also affect the decision to take up a given opportunity,
such as age or poor health, all of which relate to the
conversion factors of the group and the individuals
within that group in terms of the proffered opportunity.

If the social context, conversion factors and the goods/
services available enable a capability set, that is, a
set of potential or achieved functions, it means that
the individual or group have the ability to achieve.
This ability to achieve, however, is separate from
choice. A group may have been given equipment and
instruction on how to use it, but simply decline to use
their capability. Thus choice again depends on social
context and other determinants of decision-making.
Two groups with the same capability set may make
different choices, based on their different cultures,
history, economic circumstances and so on.

Thus the social context, such as social and legal norms,
environmental factors, government priorities and
so on shape decision making and therefore choices,
even where the goods/services provided enable
the acquisition of functionings. Figure 2 shows a
simplified version of Robeyn’s model to emphasise
the interrelationship of social context and goods/
services. Clearly, according to this model, the provision
of equipment and training by itself is unlikely to lead
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to capability building except if by some serendipity
the social context of the host organisation is already
oriented towards values that are congruent with the
international team.

We argue that our activities affect both the social
context and the goods/services aspect of capability.
Vietnamese practitioners are invited to participate in
activities that broaden their awareness of maritime
archaeology, learn about how the international
community views maritime archaeology, and they are
encouraged to question old and new ideas. The activities
of the international team have emphasised learning
rather than didacticism, with engagement and practice
as a necessary part of building capability. While seeking
to assist the host organisation enrich their capability
set, we have also introduced the ideas and issues that
promote reflection on issues associated with maritime
archaeology and underwater cultural heritage. At the
same time, we have been careful to make such activities
culturally relevant, sometimes at some cost. Some of
the materials provided to the Vietnamese through NAS
(Nautical Archaeology Society) training, for example,
have been translated into Vietnamese language thus
showing a respect for their learning and their language
(Figure 3).

In terms of goods and services, where possible rather
than loan equipment to the Vietnamese, a great deal
of effort was spent in acquiring donations of books and
equipment, which were then given to the Institute of
Archaeology without condition (for example, library
books, SCUBA diving equipment, UHF radios, GPS units
and a metal detector), and they were instructed in
this equipment’s correct usage. At an organisational
level VMAP regularly provided advice and support
for activities such as the International Symposium on
Underwater Archaeology in Vietnam and Southeast Asia:
Cooperation for Development held in Quang Ngai in 2014.

Adapted Model of Sen’s Capability Approach
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- Theory & practice
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Figure 2. How activities affect capability.
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Figure 3. NAS training in Vinh City, Nghe An province in 2013
(Jun Kimura; courtesy of VMAP).

In addition, where possible, opportunities for individual
1A staff have been provided such as support and funding
for Dr. Le Thi Lien to attend the Inaugural Asia-Pacific
Regional Conference on Underwater Cultural Heritage
held in Manila, Philippines in 2011. Furthermore, Dr.
Le Thi Lien was nominated and elected as a member of
the ICOMOS International Committee on Underwater
Cultural Heritage (ICUCH) thus bringing her into direct
contact with international perspectives and values
regarding maritime archaeology and the protection of
underwater cultural heritage. The goal of the activities
in which VMAP has invested time, funding and effort
is to enlarge the capability set of our Vietnamese
colleagues in order to enable them to adopt maritime
archaeology theory and practice to protect and
investigate their underwater and maritime cultural
heritage.

Our own values demand that these activities occur
to enable the Vietnamese capability set without
taking away their choice about whether they wish
to exercise this capability set. The ability to exercise
choice in the Sen capability approach is shown to be
dependent on whether the individual has a capability
set that gives them options to function in ways the
individual believes to be beneficial. This capability set
is in turn dependent on social context factors, which
also influence conversion factors, and the level of
goods/services available to provide benefits. Thus by
affecting the goods/services available to them and
their social context by helping groups learn about
maritime archaeology, we are giving them the choice
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whether to proceed with a maritime archaeology
approach, whether to adapt an ‘international’ maritime
archaeology approach or whether to continue with
their own established practices.

So in order to commence capability building activities
in Vietnam, we needed to feel that there were
sufficient shared values, at least at an individual and an
organisational level, if not at a government level. Three
shared values provided the basis for the capability
building activities: first, a genuine commitment to
western-style archaeology and principles of cultural
heritage management, second, a willingness to conduct
work in a collaborative and co-operative manner, and
third, capability building needed to be seen as essential.
It was these three values which partly underpinned the
five-year Memorandum of Understanding (MOU) that
existed between the International team (VMAP) and
the Institute of Archaeology between 2011 and 2016.

If the Vietnamese choose to exercise this capability set,
the result will be a paradigm and value change that will
affect their legislation, policy, partnerships and practice
in terms of their maritime and underwater cultural
heritage. Instead of perceiving their underwater
cultural heritage and maritime material culture as a
non-renewable resource to be ‘mined’ or extracted
and sold, it would become an asset to manage and to
leverage while retaining the asset.

This would require a governmental change from
short-term thinking to long-term thinking, creating



A VALUE-BASED MODEL FOR CAPABILITY BUILDING IN MARITIME ARCHAEOLOGY

resources and expertise to manage their assets,
and national development of expertise, equipment,
databases and so on. This knowledge capital creation
encompasses the legislative protection of maritime and
underwater cultural heritage sites, the development of
tourist resources based on maritime and underwater
cultural heritage, and the construction of museums
with collections of maritime and underwater material
culture with the funding and skilled Vietnamese staff
to effectively support this infrastructure.

This long-term future is not easily won. The process
underlying such capability building requires several
stages:
1. Engagement occurs at several levels, that
is, at the national (government) level, the
organisational level and the individual level. To
make such engagement effective, it is necessary
to share values important to both parties. In
Vietnam, the International team were fortunate
in working with Dr Le Thi Lien, who proved to
be an engaged and committed colleague with
both influence and esteem in her profession and
government circles. Engagement with Dr Lien
also involved engagement with the managers
of the Institute of Archaeology, a government
organisation with links to Vietnamese
regional and local government agencies and
museums. VMAP needed the support of these
organisations and individuals to undertake
research and training activities, and this support
was effectively brokered by Dr Lien. Dr Lien and
VMAP shared a commitment to research, a belief
in archaeological method, and a willingness to
engage in interaction between international and
Vietnamese archaeologists to conduct research
and other activities in Vietnam.
Activities needed to be planned and undertaken
that were consistent with the aims ofboth parties.
In Vietnam, these activities revolved around
the archaeological investigations, survey and
excavations at two naval battlefield sites (Bach
Dang and Van Don) and more recently survey
and marine geophysical prospection at Cu Lao
Cham. Complementary to these investigations
were ‘on-the-job’ training in the use of high
technology field equipment, NAS Introduction
and Part 1 training and VUAT training. Thus
as the work developed, the Vietnamese
archaeologists developed competence in new
techniques and technology as well. 1t was
critical that capability building was considered
important by all parties. For the leaders of the
international team, the competence-building
was expensive in terms of both money and
time. The Vietnamese had to take such efforts
seriously to encourage continued investment
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in these capability building activities. As part
of our commitment to engaging with the
Vietnamese in ways that are culturally relevant,
when undertaking the formal presentations
that form part of the NAS training, we ensured
that the powerpoints were translated into
Vietnamese, and that we had Vietnamese
archaeologists to simultaneously interpret the
verbal presentations. Informal feedback from
participants showed that our efforts to produce
materials that all the participants could fully
understand were highly appreciated.

Activities and progress were evaluated at
regular intervals to determine the ongoing
viability of VMAP. Although this paper has so far
concentrated on the use of the model in terms
of our Vietnamese partners, the same influences
are at play in terms of our own situation. Our
own social context, personal factors and the
availability of goods/services to use in the project
shaped our ability to make choices in terms of
how the project could proceed. In addition,
actions taken by both parties are manifestations
of the values of both parties and these needed to
remain largely congruent. Changes in personnel
or government policy could feasibly cause a
breakdown in the relationship that could lead
to significant changes about how the values
that have been articulated in this paper were
accepted by all participants.

Conclusion

This paper has described and explained an on-going
project (VMAP) to develop maritime archaeology
capability in Vietnam. Using Sen’s capability approach,
we have shown that it is necessary to address the host
organisation’s values in a shared social context rather
than simply providing funding, equipment and/or
training in the hope of encouraging them to embrace
the values of international maritime archaeology.
It is necessary that there is an understanding of
some shared values that provide a basis for mutual
cooperation. Even if training, shared projects and
equipment are provided, the conversion factors of the
host organisation may impede or prevent capability
from being achieved. And, even if capability is achieved,
the values, history, social context and other factors may
cause the host organisation to simply choose not to
exercise the functioning achieved.

The work in Vietnam has been along-term commitment
by the lead author and other VMAP members, and has
been marked by respect, collaboration and mutual
learning. The sustainability of this approach lies in
the experience of sensitive collaboration and joint
achievement that have taken place over more than
a decade. This model leaves a firm foundation for
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future relations whether or not all the goals of the
international team are met in the short or longer
term. It is hoped that the Viethamese government, in
particular, and some organisations in the provinces
will come to shift their paradigm and therefore their
value set by understanding, acknowledging and valuing
their maritime and underwater cultural heritage as an
important part of Vietnam’s long-term future. This,
however, is a choice that cannot be made by anyone
other than the Vietnamese.
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Abstract

The Age of Enlightenment marked a new phase in the history of oceanic exploration. The mystery of the uncharted region of the
southern hemisphere was still to be solved. French curiosity about Terra Australis was upheld by French literary and scholarly
writings, and the reports of discoveries by other European navigators, rather than the activities of French explorers.

In March 1772, Breton mariner Louis de Saint Aloiiarn became the first French commander to order one of his officers to take
possession of the western part of New Holland for France. The voyage across the southern Indian Ocean in the ship Gros Ventre was
almost forgotten in historical annals until 1998 when French coins and a bottle confirming the act of possession were discovered
on Dirk Hartog Island, in Shark Bay, Western Australia. The discovery opened up a new phase of historical investigation on
the part of French historians; French descendants of de Saint Alotiarn and other personnel from the Gros Ventre; and, further
archaeological work by the Western Australian Museum. News spread quickly across the world media, and in Australia a number
of authors delayed the imminent publication of their books pending confirmation of the discoveries, wishing to be among the
first to share the information in print.

This paper will outline the significance of the Gros Ventre voyage and the cultural evidence that now links France and Australia

with a shared heritage.
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France, Australia, 18th century, Brittany, Age of Enlightenment

Introduction

The 18th century was known in Europe as the Age of
Enlightenment—Le Siécle des Lumiéres. It was a time of
great intellectual activity, especially among French
scientists and philosophers (philosophes) (Stanbury
2008a). Many of the prominentwriters of this period such
as Charles de Brosses (1756) and George-Louis Leclerc,
Comte de Buffon (1749), speculated on the existence
of a Terra Australis and the possibility of establishing
contact with its inhabitants with a view to trade or even
conquest (Dunmore 1997: 36-41). Widespread belief in
a vast southern land, often referred to as Gonneville
Land—the mysterious continent discovered by Binot
Paulmier de Gonneville of Normandy, and annexed for
France in 1504 (Dunmore 1965: 4-7; Marchant 1998:
15-19; Sankey 2011; Williams and Frost 1988: 26)—
remained prevalent in France and perpetuated French
curiosity (Dunmore 1997: 59; Marchant 1998: 19).

Although the Dutch discoveries in the early part
of the 17th century did much to dispel the notion
that ‘New Holland’ might be the legendary southern
continent, Dutch maps generally showed ‘only what
had been found, not what lay undiscovered’ (Williams
and Frost 1988: 19). The uninviting images presented
by the Dutch of New Holland, and the absence of any
proven discovery of Terra Australis, consequently failed
to extinguish aspirations that had been created over
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centuries. Some thought it impossible that the Dutch
had not discovered these lands—the Terres Australes or
Terres de la Concorde as they were known in France—and
were merely keeping the knowledge secret (Stanbury
2007a: 13-14).

Narratives of the Dutch and of Dampier’s voyages in and
about the Indian and Pacific Oceans published between
1694 and 1705 led to a revival of interest in Terra
Australis in the first half of the 18th century resulting
in a ‘strange mixture of the real and the imagined’ on
the part of geographers (Dunmore 1965: 16 ff.; Williams
and Frost 1988: 23). By 1749, when George-Louis
Leclerc, Comte de Buffon (1707-1788), one of France’s
greatest naturalists and a key philosopher of the
Enlightenment, published his Histoire Naturelle (1749),
the mystery of the uncharted southern continent was
still unresolved, in spite of all the knowledge that had
been acquired through the mathematical sciences and
the discoveries of navigators. The discovery of this new
world (Terres Australes) would undoubtedly be ‘un grand
objet de curiosité’ (a great object of curiosity), and might
be attended with the greatest advantages (Buffon 1749:
212-14).

Shortly after 1750, knowledge made new and very
rapid strides, affirming the ascendance of Europe over
the rest of the world. Its scientific advance marked
the beginning of a new era in the history of oceanic
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exploration. French maritime interest during the 17th
and early 18th centuries had mainly been directed
towards establishing strategic bases in North America
and the Caribbean (Stanbury 2008b). However, the
Seven Years’ War, which ended in 1763, brought French
colonial development to an end, and saw Great Britain
apparently set on world supremacy. French political
strategy was thus redirected to occupying unsettled
territories at key points on sea routes to counter the
British expansion.

During a rare interlude of peace following the war,
France and England competed vigorously to organise
expeditions to seek new colonial interests and scientific
knowledge. Maritime enterprises had previously held
little interest for European political powers and were
predominantly undertaken by private individuals—
ordinary seamen or merchants. King Louis XV (1723~
1774), like his successor Louis XVI (1774-1791), was
greatly interested in geography and realised that if
France was to equal its rival, Great Britain, as a major
power the government needed to finance expeditions
around the globe. By order of her maritime superiority
Great Britain was the first to take action, sending
James Cook on his first voyage to the Pacific. However,
even after Cook returned from the Pacific in 1771,
the mystery of the uncharted region of the southern
hemisphere—Terra Australis or Terres Australes—was still
to be solved. Cook had yet to prove that no southern
continent existed between New Zealand and Cape Horn
(Dunbabin 1921: 152; Stanbury 2007a).

The Kerguélen mission

In 1771 the French Government decided to support
an expedition that they hoped would equal Cook’s
achievements, solve the mystery of the Terres Australes
and restore its naval prestige. Yves-Joséph de Kerguélen
de Trémarec, a 37-year-old ambitious naval officer and
well-connected member of the Breton nobility, had
finally succeeded in being entrusted with the mission he
had always coveted—to explore the ocean to the south
of the islands of Saint Paul and Amsterdam (Boulaire
1997; Dunmore 1965; Godard and De Kerros 2002; 2008;
Stanbury 2007a; 2008b). As Leslie Marchant states in his
book France Australe (1998: 49):

Of all the French explorers who were sent to solve
the mystery of the southern Indian Ocean and of
the location of Terra Australis, Kerguelen Tremarec
was given the best opportunity to make a most
distinctive contribution and bring honour to France
for being the first to make the region known.

Born in 1734, Kerguélen had been fascinated with
geography, astronomy, navigation and allied subjects
since his youth and both read and spoke Latin (Boulaire
1997: 16 ff.). He was amazed by the immense spaces
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of unknown territory on contemporary maps and the
relative lack of knowledge that men had of the world in
which they lived. Joining the navy as a student officer
(garde-marine) at the age of sixteen, he excelled himself
in many areas of marine science and naval architecture,
and became trusted and highly regarded by his
superiors (Boulaire 1997: 20 ff.; Dunmore 1965: 203).

On 10 April 1771, Kerguélen received a memorandum,
signed at Versaille on 25 March 1771 by King Louis XV
and Abbé Terray, Controller General and Minister for
the Navy, appointing him as commander of a ‘highly
secret’ mission (Mémoire du Roi pour servir d’instructions
particuliéres au sieur Kerguélen, Lieutenant de vaisseau,
Commandant le vaisseaux le Berrier, signed at Versailles on
25Mars 1771,Marine B*317-Piécen®63[copy];Kerguélen
1782: 4-6; Boulaire 1997: 73-74). No one on board his
ship the Berryer was to know the true destination—
Terres Australes. Firstly, he was to see whether the new
route from Mauritius to the Coramandel coast proposed
by Jacques Raimond Vicomte du Giron Grenier was
practical (Marchant 1998: 51, fn.13) and then proceed
to ‘destinations ultérieures’ (further destinations) (Lettre
de M. 'Abbé Terray, Contrdleur Général and Ministre
de la Marine, 8 MM. le Chevalier des Roches and Poivre,
Gouverneur and Intendant des Isles de France and de
Bourbon, Versaille 25 Mars 1771, in Kerguélen 1782,
MAR B/4/117, folios 168 ff. [copy]; Boulaire 1997: 74;
Godard and De Kerros 2002: 125 ff.; 2008: 64-65).

The King’s memorandum empbhasised that this was
one of the most important discoveries still to be made;
and, persuaded Kerguélen not to neglect anything
that might compromise the success of such a glorious
enterprise with the prospect of great advantages. If
Terres Australes was discovered, Kerguélen was to look
for a harbour, establish bonds of trade and friendship
with the inhabitants; examine the resources of the
country, its culture, produce and advise what commerce
could be derived for the French crown (Boulaire 1997:
72; Dunmore 1965: 205; Stanbury 2007a: 16). He was
then to sail to New Holland and return to France via
South America.

Voyage to the southern Indian Ocean

The expedition sailed from Lorient on 1 May 1771. As
second-in-command Kerguélen had selected fellow
Breton Louis-Francois-Marie Aleno de Saint Aloiiarn
(Godard and De Kerros 2002, 2008), one of several chosen
officers who were known to Kerguélen, with whom he
had grown up in Brittany, and sailed with on previous
voyages. At the fle de France (Mauritius) Kerguélen
exchanged the 900-ton Berryer for two smaller vessels—
the 24-gun flute Fortune with a crew of 200 and the 16-
gun storeship (gabare) Gros Ventre with a crew of 120,
commanded by Louis de Saint Alotiarn.
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Figure 1. The French ‘Coin Site” overlooking Turtle Bay where the Gros Ventre anchored, with Cape Inscription in
the background (Myra Stanbury, Western Australian Museum, 1998).

By early December 1771, Kerguélen had completed his
first mission and the vessels returned to Port Louis,
Mauritius, where the ships were re-provisioned and
prepared for a rapid departure: the fair summer sailing
weather was advancing and while completing the
survey to the north, a rival private French expedition
under the equally ambitious Marc Marion Joseph
Dufresne had already sailed south from Mauritius on 18
October 1771 in search of Terres Australes (or Gonneville
Land) and forestall the official expedition (Marchant
1984: 4). (Dufresne just missed discovering Kerguelen
Island on 1 February 1772, twelve days before Kerguélen
discovered it: see Marchant 1984: 5.)

On 16 January 1772 the Fortune and Gros Ventre
headed due south from Mauritius. In the bitter cold
southern Indian Ocean, on 13 February, they were the
first Frenchmen to discover what Cook later named
Kerguelen Island. While Kerguélen took the Fortune
offshore and tacked back and forth in the rolling seas,
Saint Aloliarn was despatched to explore the bays on
the south-west coast. The plan was to survey the coast
and take soundings in a bay which had been seen and
which promised shelter from weather coming from the
north and the west. To assist with this task Kerguélen
launched a long boat under the command of Ensign
Rosily to sound ahead of the Gros Ventre. Led by Charles
Marc du Boiguéhenneuc, crew managed to get to
shore and claim the desolate, inhospitable land by the
placement of bottles, raising a white ensign and firing
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a volley of shots (Du Boisguehenneuc 1772: 6; Godard
and de Kerros 2002: 125 ff., 2008: 79 ff.; Marchant 1998:
54; Stanbury 1999a, 2007: 16-19). This achieved, the
Gros Ventre set a difficult westward course in order to
rendezvous with Kerguélen but was unable to locate
the Fortune in the thick fog. Little did they know that
Kerguélen, fearing for the safety of the Fortune, had
headed back to Mauritius, and thence to France, to
advise the King that he had found a part of the Terres
Australes, most advantageously situated for the French
islands (Boulaire 1997: 86). But, the only new land
Kerguélen had discovered was icy, inhospitable and
offered no colonial benefit at all.

Louis de Saint Aloiiarn’s voyage to New Holland

Adhering to his instructions, and having searched in
vain for the Fortune, Saint Alotiarn cleared land and
sailed eastwards for New Holland in the mid and high 40
degrees south latitudes (below the old Dutch Brouwer
route) searching for evidence of Terra Australis. They
experienced a bad passage, marked by extremely cold,
wild weather and towering swells. Arriving off Flinders
Bay, south of Cape Leeuwin, on 17 March 1772, poor
weather prevented a landing, although Rosily was able
to make an accurate survey of the bay (Marchant 1998:
58-62). Desperately in need of fresh water and edible
food, Saint Alotiarn decided to sail north for Shark Bay,
where his charts (prepared by the French hydrographer
D’Aprés de Manevillette) indicated known anchorages.
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On the evening of 29 March 1772 the Gros Ventre
rounded Cape Inscription at the north-west point of
Dirk Hartog Island and anchored in Turtle Bay—La Baie
des Tortues (Godard and De Kerros 2002: 251). This was
the first French expedition to reach the western coast of
Australia—only two years after Captain James Cook had
discovered and claimed the eastern part of Australia for
the British (Figure 1).

The following morning, 30 March 1772, Louis de Saint
Alotiarn despatched a shore party led by Mengaud de
la Hage (M"de Mings) to explore Dirk Hartog Island and
claim possession in the name of King Louis XV of France
(Champvallon 1772: 38-39). The ‘Prise de Possession’
(annexation), took place on the northern cliff of the
island: the French flag was raised, a prepared document
read aloud, followed by cries of ‘Vive le Roi—Long live
the King’ and a volley of rifle shots. The annexation
document, written in ‘les formes usitées dans pareil cas’
(the usual forms in such cases) was put into a bottle and
buried at the foot of a small shrub (or tree), near which
they placed ‘deux écus de six francs’ (two écus of six
francs). The ship’s log refers to Turtle Bay as the ‘Baie
de Prise de Possession’ (Champvallon 1772: 41; Stanbury
1998) (Figure 2).

Although Louis de Saint Alotiarn had given Mengaud
de la Hage the privilege of executing the annexation
ceremony on Dirk Hartog Island, as he had bestowed
on Charles Marc du Boisguéhenneuc at Kerguelen
Island, as commander of the Gros Ventre and, thus,
representative of the French Government, the accolade
of being the first Frenchman to have claimed part of
western Australia for France has been recognised as his
achievement.

A survey of Shark Bay resulted in Rosily producing
a chart of the bay which indicated more accurately
than before the northern part of the bay, the outlying
islands, the entrance to the bay, safe anchorages, and
the dangerous currents which sweep behind Dorre and
Bernier islands (Godard and De Kerros 2002: 250; 2008:
pl. 41). In the shoal waters towards Carnarvon Saint
Alotiiarn lost two anchors, which if located will remain
memorials to his visit (Stanbury 2007a: 21-22).

Leaving Shark Bay by the Naturaliste Channel, the
Gros Ventre then made its way back to fle de France
(Mauritius), following the west and north coast of
western Australia, across to Timor and then Batavia
(Jakarta) to obtain refreshments. It was this latter
voyage that raised the interest of later French scientific
explorers, such as Nicolas Baudin and Louis de Freycinet.
Three weeks after arriving at Port Louis, on 27 October
1772, Louis de Saint Aloiiarn died. He had celebrated
his 34th birthday as he sailed through the Sunda Strait
(Godard and De Kerros 2008: 200; Stanbury 2007a: 22).
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Discovery of the annexation evidence

In January 1998, Frenchman Philippe Godard, leading
a team of keen amateurs from Geraldton, discovered
a French écu dated 1766 encased in a lead capsule
at the north end of Dirk Hartog Island (Godard and
De Kerros 2002: 331-333; 2008: 214-231; McCarthy
1998a; 1998b) (Figure 3). The discovery marked many
years of speculation and failed searches on behalf
of many groups of Australian and French amateur
and professional historians, all of whom had availed
themselves of copies of original documents and charts
held in the French archives (Bibliothéque Nationale de
Paris); and, transcripts prepared in 1908 by Madame
Robert Hélouis (housed in the National Library,
Canberra and the Mitchell Library, Sydney).

Given that previous researchers had used the same
documentary information, some doubts were initially
raised as to the authenticity of the find. How did the
Godard group succeed where others had failed? What
physical evidence was there at the discovery site to
associate the finds with the 1772 annexation? Were the
coin and lead capsule genuine and compatible with the
period in question?

In view of the fact that the discoverers had not included
an historical archaeologist in their exploratory team to
record cultural and physical details of the site; and, that
once the location of the site became publically known,
it would become potentially vulnerable to disturbance,
the Western Australian Museum felt that it was
imperative that the site be inspected at the earliest
opportunity. Although there was some uncertainty at
the time of discovery as to the legal status of the site
and the recovered relics, the main concern was to
accurately identify the location of the site and carry
out an interim archaeological assessment on which to
formulate future actions.

Based on the site inspection report and the
recommendations contained therein (McCarthy
1998ab), an archaeological team from the Western
Australian Museum (author participation), University
of Western Australia and private consultants was
dispatched in March 1998. Coincidentally, the
expedition was able to take place at the same time of
the year as Saint Alotiarn’s visit 226 years previously.
Indeed, the duration of the expedition from 25 March
to 4 April 1998 included the anniversary of the French
annexation ceremony. After a detailed survey of what
became referred to as the French ‘Coin Site’, an intact
glass bottle, complete with a similar lead closure
containing a second écu dated 1767, was discovered
on 1 April 1998 (Godard and De Kerros 2002: 335-337;
2008: plates 51-61; Harrison 1998; Souter 2000) (Figure
4). But alas, no document survived within the bottle. In
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Figure 2. Page from Saint-Alotiarn’s Journal dated 30 March 1772 recording the ‘Prise de Possession’ by
Mengaud de la Hage.

October 2006, the Western Australian Museum returned
to Dirk Hartog Island and undertook a more extensive
excavation of the annexation site in the hope of finding
additional evidence (Ford 2007). However, no artefacts
were located.

From the time of Dirk Hartog’s initial landing on Dirk
Hartog Island, in 1616, there is historical evidence for
human visitation and activity in the region of Turtle
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Bay that may have disturbed the annexation site, and
provided opportunities for the recovery of portable
historic curios (McCarthy 2006; 2007). From the mid
1860s, a permanent human presence commenced when
F.L. Von Bibra established Dirk Hartog Island Station
with anecdotal evidence suggesting that at some
time in the 20th century a station hand discovered a
bottle containing a ‘parchment’ (McCarthy 2007: 28).
Supposedly, this was lodged in the homestead library,
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Figure 3. The first coin found was positively identified as a
French écu of 1766 minted in Bayonne. The obverse legend
reads: LUD.XV D.G.FR.ET NAV.REX, which translates as: Louis
XV By the grace of God, King of France and Navarre. The
obverse shows the bust of Louis XV facing left (Louis XV
reigned from 1715 to 1774). The reverse legend reads: SIT
NOMEN DOMINI BENEDICTUS 1766, which translates as: The
name of the Lord be praised. The letter ‘L’ between DOMINI
and BENEDICTUS is the mintmark for the Bayonne mint
(Patrick Baker, Western Australian Museum).

Figure 4. The excavated bottle complete with lead capsule
containing a second écu dated 1767 located by expedition
members Bob Sheppard, Bob Creasy and Dr Michael
McCarthy.

(Rodney Harrison, Western Australian Museum collection).

but later lost when fire destroyed the property soon
after Sir Thomas Wardle took possession (L. Moss, 1998,
pers. comm., 18 January, in McCarthy 2007: 28-29).

The only evidence for what may have been written on
the parchment is from the French document enclosed
in a bottle found by one of Cook’s sailors during their
soujourn at Christmas Harbour, Kerguelen Island, in
1776 (Cook 1776; Cook et al.,, 1784: 32-33; Hough 1995:
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353; Stanbury 1999a, 2007: 23-24; Zimmerman 1988: 42—
43). Left by Lieutenant Rochegude of the ship L'Oiseau on
the north end of Kerguelen Island during Kerguélen’s
return voyage in 1773, the annexation inscription read:

Ludovico XV Galliarum

rege, et d* de Boynes

regi a Secretis ad res
maritimas annis 1772 et 1773.

[During the reign of Louis XV and while d* de Boynes
was Secretary for maritime affairs for the king in the
years 1772 and 1773]

Cook noted that:
e From this inscription it is clear we were not the
first Europeans that had been in this Harbour
[Christmas Harbour], I supposed it to have
been left by the ship which accompanied M. de
Kerguelen when he discovered this land. After
writting [sic] the following inscription on the
back of it, I put it again into the bottle together
with a silver two penny piece of 1772 [Maundy
money: see Beaglehole 1967: 32 fn. 1; Stanbury
1999a] covered the mouth of the bottle with a
lead cup and placed it in a pile of stones on a little
eminence on the North side of the harbour and
near to the place where the bottle was found.
Naves Resolution
et Discovery
de Rege Magnae Brittanniae
Decembris 1776.

[The ships Resolution and Discovery of the king of Great
Britain December 1776]

e (Cook,]J.,Journal, 28 Dec. 1776, ADM 55/111 folio
38. The National Archives, Kew, UK).

In November 1792, the same bottle with Kerguélen’s
and Cook’s messages was rediscovered by men from
the American brig Ino, Captain Simon Metcalf. A third
message had now been added—a letter from Captain
Durgin of the brig Phoenix from Macau. Unfortunately
bad weather prevented the sailors from the Inoreturning
the bottle to the rock where it had been found. John
Bartlett, mate on the Ino wrote in his journal:

Hove to off Christmas Harbour to send on shore
the bottle with Captain Cook’s letter, but the
wind blew so fresh that it was impossible for a
boat to land and we proceeded on our course [to
St Paul and Amsterdam islands] (Bartlett 1925:
330).

No evidence of the bottle or document has come to
light.
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Significance of the cultural evidence
New avenues of historical investigation and research

The French annexation depositions associated with
Louis de Saint Alotiarn discovered at Dirk Hartog
Island in 1998 are deemed equally as significant
as the commemorative plates left by earlier Dutch
navigators—Hartog and de Vlamingh—and later French
and British explorers (Bloom 1998, 2000; Godard and De
Kerros 2002: 311 ff., 2008: 141 ff., plates 51-61; Harrison
1998; McCarthy 2007; Stanbury 1998, 1999b, 2012;
Stanbury and Bloom 1998). They are tangible proof of
early French interest in the vast Australian continent.

Following the press release of the discovery news
spread across the world: Australian and overseas
newspapers, television and radio stations carried the
story; and, the French newspaper for young children
Mon Quotidien was the first to point out that Australia
could have been French! Though, they carefully added
that the Aborigines were the first to people the land—
‘Les Frangais n'ont rien découvert, on était la auvant’—The
French have not discovered anything, people were
there before (Gasselin 1998).

The archaeological discoveries opened up a new
phase of historical investigation on the part of French
and Australian historians, several authors delaying
the imminent publication of their books pending
confirmation of the discoveries, wishing to be among
the first to share the information in print (Bloemfield
2012; Estensen 1998; Guillou 2004; Lhuedé 2007).
The news was also sufficient to encourage living
descendants of Louis de Saint Aloiiarn, Charles Marc
du Boisguéhenneuc and Pierre de Sercy (a 16-year-
old seaman who accompanied Mengaud de la Hage
ashore on Dirk Hartog Island to take possession) to
reconstruct the life histories of their ancestors (see
Godard and De Kerros 2002; 2008: 29 ff.), contributing
not only to Australian history but also to those episodes
of French history that, in the past, have received little
acknowledgement.

Many of the well-known 18th-century French
navigators came from ancient noble families of
Brittany (i.e. tracing their ancestry back to pre-1500).
Louis de Saint Aloiliarn, his commander Yves-Joseph
de Kerguélen, second in command, Charles-Marc du
Boisguéhenneuc and Rosily de Mesros were all cousins
of the same generation, living in the same vicinity along
with friends Maingaud de la Hage, Launay and others
who were part of Kerguélen’s choice of officers. The
history of the various families, therefore, is significant
in that it represents a profile of a particular class or
‘estate of people in France’s ‘multilayered society’
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PHILIPPE GODARD ET TUGDUAL DE KERROS

Figure 5. The first comprehensive book about Louis de Saint
Alotiarn—his background and voyage to New Holland in 1772
(Authors: Philippe Godard and Tugdual de Kerros).

during the Age of Enlightenment and the years leading
to the Revolution of 1789.

Piecing the story together

A keen historian and writer, Philippe Godard
immediately set about drawing together anything and
everything he could that related to the Kerguélen/de
Saint Alotiarn voyage. His contact with M* Tugdual de
Kerros, a direct descendant of Louis de Saint Aloiiarn’s
granddaughter, Maria Sylvie Aleno de Saint Alotiarn
(1804-1873) (De Kerros 2000: 9), living at Sainte Marine,
near Quimper in Brittany, was a bonus. An ardent
historian of Breton history, M* de Kerros was quick to
realise the importance of the discovery for his own
family history, and collaborated with Philippe Godard
in the research, and the ultimate publication of the
book Louis de Saint Aloiiarn: Un marin Breton d la conquéte
des Terres Australes (Godard and De Kerros 2002) (Figure
5) and a subsequent English translation (Godard and De
Kerros 2008).

For these two Frenchmen, access to documents in the
French national and naval archives, while not without
its problems, was far easier than for foreigners! Much of
the language is in archaic French, the words, spellings
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and writing not always clearly legible or accurate.
Several manuscript documents in the French national
archives provided valuable information about the
voyage, each in its own style. However, the identity of
the writer is not always certain. In addition, several
documents relating specifically to the family history
of Louis de Saint Aloliarn have come to light. Most
important is a moving letter that Saint Alotiarn dictated
from his hospital bed in Port Louis, ile de France, to his
mentor and betrayer, Kerguélen (Godard and De Kerros
2002: 347-352; 2008: 201-2013).

A particularly interesting and rare journal kept by
Sergeant Lafortune who commanded the detachment
from the Royal Comtois Regiment and who, in this
capacity, had duties in the solemn ceremonies of taking
possession of new lands was made available to Philippe
Godard from a private collection (Lafortune 1772).
Lafortune’s spelling is totally erratic but the journal is
full of interesting anecdotes from the perspective of a
‘landlubber’. It was handed to the Princess de Croiiy in
her Castle at UHermitage on 25 September 1772 with
the request to kindly hand it to her father, the Duc de
Crotiy, who had wished to have it. The Duc de Crotiy
was influential in the French court and had supported
Kerguélen in his request to undertake the voyage.

Shared heritage—Quimper: ‘City of Navigators and
Explorers’

In 1989, Breton historian, Serge Duigou, wrote a booklet
entitled L’Australie oubliée de Saint-Allouarn in which
he points out that the achievement of Louis de Saint
Alotiarn and his brave companions had lain forgotten
both in France and Australia for more than two
centuries (Duigou 1989: 32). He attributes their ‘mise en
lumiére’ (release from oblivion), and that of other French
explorers to Australia, to the work of Leslie Marchant
and the publication of France Australe in 1982 (Marchant
1982). Duigou saw this work as a means of ending two
centuries of ‘profond purgatoire’ (profound purgatory).
He felt that in both the antipodes and France, the
time of rehabilitation had come for Louis Aleno de
Saint Alotiarn and his companions. Undoubtedly,
the Australian Bicentennial Celebrations of 1988, the
French translation of France Australe and Marchant’s
1998 English edition did much to draw the attention of
the Australian public to the French explorations of the
18th and 19th century and share this common heritage
(Marchant 1998).

Following the discovery of the annexation depositions
at Shark Bay, M* Tugdual de Kerros worked closely with
the local community in Quimper to share the history of
the Aleno de Saint Alotiarn family with a wider audience.
Given its long maritime history, Quimper has described
itself as the ‘City of Navigators and Explorers’—both
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ancient and modern. Various properties in Geungat
(9 km from Quimper) were formerly owned by the Aleno
de Saint Alotiarn family and are still standing though
privately owned. Two buildings, however, are now
documented as part of the French community heritage
programme (Patrimoine des communes) with details
available on the mobile application ‘Topic Topos’ (www.
fr.topic-topos.com). Two significant heritage sites are
the following;:

1.  The church of Saint-Fiacre at Geungat
The resting place of Louis de Saint Aloiiarn’s ancestors,
and several of his immediate family members. The
tomb of Hervé de Saint Alotiarn and his wife Marie
de Trégain dates to the 15th century, when the Aleno
de Saint Aloiiarn family were one of the oldest noble
families of Geungat. Before the Revolution, all noble
persons were entitled to be buried in a sarcophagus
(enfeu) in the church. The frieze on either side of the
chancel depicts animals that are symbols of the Aleno
de Saint Alotiarn family and the region in which they
resided (Figure 6).

2. Saint Alotiarn Manor, Geungat
The manor where Louis de Saint Alotiarn was born
in 1738. The 16th-century tower still stands but the
building is very dilapidated (Figure 7).

Shared experiences—the annexation artefacts and
model of the Gros Ventre

The French bottle, lead capsules and silver coins are
permanently displayed at the Western Australian
Shipwrecks Museum, Fremantle. They were also
included in two special exhibitions at the Western
Australian Maritime Museum—Voyages of Grand Discovery
in 2007 (McCarthy and Northey 2007; Stanbury 2007b:
18-19) and Journeys of Enlightenment: French Exploration
of Terres Australes in 2008-9 (Stanbury and Northey
2008; Stanbury 2008b: 6-9). Both exhibitions were well
attended by the local French community. The latter,
especially, was honoured by the presence of Henry
de Freycinet, a descendant of Louis de Freycinet who
mapped much of the Western Australian coastline in
the early 19th century.

Featuring in the Journeys exhibition was a beautiful
model of Louis de Saint Alotiarn’s gabare Gros Ventre,
made by local model maker Dinny Cole according to
the reconstructed drawings researched and produced
by Gérard Delacroix (2003). A certified copy of the
original construction plan of the Gros Ventre showed
the ship to have been built in Bayonne in 1766 by Léon
Michel Guignace to the design of the naval architect
Jean-Joseph Ginoux (Delacroix 2003: 14-15; Godard
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Figure 6. The church chancel at Geungat has a frieze where the following appear from left to right: a boar (Aléno)

which is present on the Aleno shield; a fox which alludes to the surname Alotiiarn (‘louarn’ in Breton means ‘fox’);

and white hare, symbolising Geungat, Gwenn gad (in the Breton language gwenn means white and gad means hare.
Geungat is the Parish where the Manor of Saint Aloiiarn stands (Myra Stanbury).

and De Kerros 2008: 121). Persons purchasing the plans
were invited to participate in ‘Le Gros Ventre Project’,
an initiative of Gilles Korent and Gérard Delacroix
(2004). Participants were able to follow the project
through a periodical newsletter The Slipway News
and communicate online with a support team and
other members of the project throughout the world.
The project was a valuable, shared experience that
contributed to the knowledge of 18th-century ships of
exploration and their construction (Figure 8).

Conclusion

The discovery of artefacts on Dirk Hartog Island, Shark
Bay, Western Australia, in 1998, shown to be associated
with the annexation of the western part of New Holland
for France by Louis de Saint Alotiarn in 1772 led to a
resurgence of interest on the part of Australian and
French historians into this little known part of history.
Although transcripts of some of the manuscript
documents held in the French National Archives had
been lodged in the National Library (Canberra) and the
Mitchell Library (Sydney) as early as 1908, researchers
did not appear to make use of them for almost two to
three decades later. Even so, early attempts to identify
the site of the annexation, or to recover associated
relics were unsuccessful.
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The international response to news of the discovery
was quite overwhelming, so too the requests from
Australian authors with publications in progress for
images and information to include in their works. For
the French community in Western Australia it was
an exciting discovery, something they could identify
with more easily than the longtime focus on the Dutch
voyages of the 17th and 18th centuries. Whether
Australia could almost have been French became an
interesting topic of conversation, and collectors of rare
French books, charts and artworks were keen to loan
them for museum exhibitions. Foundations were set up
by private individuals to enable collections of historic
French documents, charts, maps and other items to be
purchased for the benefit of the community both for
research and exhibition purposes.

The Department of Maritime Archaeology of the
Western Australian Museum determined to place
greater emphasis on maritime projects that either
directly or indirectly had French associations. These
were formulated into a ‘French Connection’ Program,
under the aegis of Michael McCarthy, which now covers
a wide range of historical and archaeological research
involving Australian and French participants, public
and community programmes (see Bigourdan 2015).
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Although Louis de Saint Alotiarn’s claim to the western
part of Australia was not upheld by subsequent French
settlement, the cultural material confirming the ‘Prise
de Possession’ now serves as a common link between
France and Australia—from the French families who
trace their ancestry to these early seafarers and their
local communities, to a far wider audience.
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Abstract

This paper addresses the tangled interplay of mariners’ experiences and prevailing theory in the French mapping, naming
and classification of places and people in what is usually called Oceania (here, spanning the south Pacific Islands, Australia,
New Guinea and New Zealand). Europeans have known of this this vast, mainly maritime zone, from the early 16th century as
the ‘fifth part of the world’. Over the next four centuries, it was mostly called the South Sea/Pacific Ocean or Terra Australis/
Océanie. My main chronological focus is the classic era of French scientific voyaging under sail after 1750, bookended by the
expeditions of Louis-Antoine de Bougainville and Jules Dumont d’Urville. I consider the creation, mutual appropriation and
cross-fertilization of practical and abstract knowledges, their differential inscription in cartographic and written texts, and their
uneven synthesis in 19th-century geographic and anthropological (or raciological) nomenclatures and classifications in France.
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This paper is a history of the shifting entanglement of
praxis and theory in the French mapping, naming and
classification of places and people in what is usually
called Oceania. It addresses varied ways in which the
results of mariners’ practical experience during the
classic era of scientific voyaging between 1766 and
1840 were synthesized with prevailing geographic and
anthropological theory and expressed differentially in
French graphic and written materials. ‘Oceania’ here
denotes the vast, mainly maritime zone encompassing
the Pacific Islands, Australia, New Guinea and
Aotearoa-New Zealand. From the mid-16th century,
following the first Spanish trans-Pacific voyages in
the 1520s, European cosmographers, geographers
and cartographers imagined this space, still largely
unknown to them, as the ‘fifth part of the world’ (e.g.
Domeny de Rienzi 1836-1838; Gerritsz 1612; Mercator
1541; Plant 1793). They devised a range of oceanic,
continental and insular toponyms to label it, eventually
condensed as South Sea/Pacific Ocean or Terra Australis/
Océanie.

The interplay of these practical and abstract knowledges
occurred within the broad intellectual context of the
late 18th-century science of man. Hardening belief in
essential racial inequality challenged the ethnocentric
dogma of essential human similitude that had long
qualified distaste for perceived differences in religion,
bodily appearance or lifestyle. In France from about
1800, the emergent discipline of anthropology, in
collaboration with the spatial science of geography, was
explicitly a science of race or raciology (Blanckaert 2003,
2004; Douglas 2008). This paradigmatic disciplinary

IKUWAS6: 207-217

movement entailed a parallel conceptual and linguistic
shift whereby nominalist terminology or strategies
were subsumed by categorical (Douglas 2014: 10-16).
In nominalist usage, travellers attached names—local
ones if known—to places and people encountered.
Cartographers reinscribed such place names in their
maps while natural historians such as Buffon (1749)
assembled names gleaned from travel literature into
fuzzy catalogues of myriad ‘varieties’, ‘nations’, or
‘races’ of people. In contrast, categorical terminology
in anthropology encompassed actual named human
groupings within rigid, a priori hierarchies of
essentialised, physically-determined ‘races’, ‘types’ or
‘species’. Geographically, categorical strategies imposed
aregional toponymy on an entire segment of the globe.
The uneven emergence of categorical thinking in the
French geography, anthropology and cartography of
Oceania is an integrating theme of this paper.

Before 1756: Imagined geographies

Renaissance cartographers were committed to precise
representation of places and their relationships,
particularly in navigational charts, but absent or
limited information licensed fancy, conjecture and
abstraction. From the 1520s to the mid-18th century,
classical cosmographic theory about the southern
Antipodes, or Antichthon, was sporadically qualified
by navigators’ empirical testimony (Douglas 2010: 181-
196; Wroth 1944). A late 17th-century map of ‘La Mer
du Sud dite autrement Mer Pacifique’ (The South Sea
otherwise known as Pacific Sea) by the royal geographer
Pierre Duval (Figure 1) provides an early instance of the
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Figure 1. P. Duval, La Mer du Sud dite autrement Mer Pacifique (Paris: I’ Auteur, 1679), National Library of Australia,
Map Rm 2919, http://nla.gov.au/nla.obj-232137613.

cartographic interplay of praxis and theory in France.
This map blends a multilayered record of the practical
products of more than 150 years of Spanish and Dutch
Pacific voyaging with coastal outlines of a vast imagined
southern continent. These long hypothesised Terres
Ant-Arctiques or Australes (Antarctic or Southern Lands)
were allegedly discovered in 1606 by the Spaniard Pedro
Ferndndez de Quirds (1973), who fervently endorsed
their reality.

1756-1804: Classifying regions

The fifth part of the world was spatially undifferentiated
in European maps and nomenclatures before 1756.
Its subsequent subdivision and naming were largely
French initiatives. The Burgundian littérateur
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Charles de Brosses (1756) proposed the first regional
classification in that year, building a grand conceptual
edifice on a sketchy empirical foundation drawn from
the accounts of earlier voyagers. Like most French
and British savants before the return of James Cook’s
second, myth-busting voyage in 1775, Brosses accepted
the veracity of Quirds’s account and its implied
realisation of the ancient phantasm of Terra Australis—
an ‘immense continent of solid land south of Asia’. He
did so in the face of practical demonstrations by the
16th-century Dutch navigators Willem Corneliszoon
Schouten, Jacob Le Maire and Abel Janszoon Tasman
of the shrinking space available to accommodate Terra
Australis and the growing scepticism thereby fuelled
in many cartographers (e.g., Goos 1668: [7], plate 1).
Geographical theory and voyagers’ praxis are at odds
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in Brosses’” work since it also includes lengthy synopses
of those same Dutch narratives (1756, I: 13-16, 349-420,
456-63).

Brosses (1756, 1: 76-80) partitioned the ‘unknown austral
world’ into three geographical regions and invented
the enduring neologisms Australasie (Australasia) and
Polynésie (Polynesia) to name two of them. However,
with human taxonomy still suspect in the mid-18th
century, he made no attempt to classify their ‘many
different peoples’ and there is no racial element in
his topographical terminology. Brosses’ Australasia—
from Latin australis (southern)—is a mostly conjectural
land mass ‘south of Asia’, purportedly substantiated
in scattered sightings of actual places in New Holland
(Australia), New Guinea and New Britain, as well as New
Zealand which was much later rezoned to Polynesia
on racial grounds. Similarly, Polynesia, meaning
‘multiplicity of islands’—from Greek poly- (many) and
nésos (island)—clearly differentiates space rather than
people since it encompasses ‘everything contained
in the vast Pacific Ocean’, a zone Brosses knew was
‘populated by inhabitants of different colours’. A
supporting map drawn by the royal geographer Gilles
Robert de Vaugondy (Figure 2) is geographically more
empirical and generally less fanciful than the treatise
it illustrates. He barely hinted at the possibility of

a southern continent and named Brosses’ regions
without delimiting them.

A half century later, successive scientific voyages—
inaugurated by those of Louis-Antoine de Bougainville
in 1766-1769 and Cook in 1768-1771—had generated
profuse empirical information about the fifth part
of the world, enabling the Scottish littérateur John
Pinkerton (1802, II: 432-436, 464-467) to propose exact
demarcations for Brosses’ regions. In several English
editions and a French translation (1804) of his Modern
Geography, he computed Australasia’s boundaries to
incorporate the islands ‘circumjacent’ to New Holland,
as far east as the New Hebrides and New Zealand,
but assigned Fiji to Polynesia. He formalised physical
criteria implicit in Brosses’ nomenclature by invoking
a ‘characteristic feature’ in each case: island ‘size’ in
Australasia and ‘innumerable smallislands’ in Polynesia.
However, Pinkerton’s written precision is not matched
in Aaron Arrowsmith’s (1802; 1804) illustrative maps of
‘Pacific Islands’ and ‘Grand Océan’ in which, again, the
regions are named but not defined.

1804-1815: Classifying races

A stark disjunction between overly theorised writings
and austerely pragmatic maps characterises the
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literature on Oceania produced by savants in France
between 1804 and 1815. Specifically, written texts on
Oceanic geography and anthropology are increasingly
categorical and racialised whereas maps do not mark
regional divisions and lack racial inflection (Douglas
2011: 2-10).

The disconnect between written and visual is patent
in the highly influential publications of the Danish-
French savant Conrad Malte-Brun, principal author of a
sixteen-volume world geography purportedly grounded
empirically in the ‘exact and novel’ information
published by ‘geographers, naturalists, voyagers and
statisticians of the most enlightened nations’ (Mentelle
and Malte-Brun 1803-1805). However, Pinkerton’s
French publisher Jean-Gabriel Dentu (1811) accused
Malte-Brun of significant plagiarism from the works of
other geographers, including Pinkerton. At the end of
the first volume, Malte-Brun (1803: 541-552) sketched
one of the earliest global racial classifications, which
he expanded in detail in subsequent volumes. His
taxonomy makes skin colour, hair and bodily structure
the key racial differentiae and is littered with invidious
discriminations. Predictably, he located ‘the most
beautiful shapes and the finest blood ... of all human
races’ in certain European races. Within the Grand-
Océan (Great-Ocean), he sharply distinguished the Race
Noire (black race) from the race basanée (tanned race),
in space as well as physically and morally. He peopled
New Guinea, New Holland and the Solomon Islands
with ‘men as black as the negroes of Africa’, negatively
stereotyped with ‘thick’ lips, ‘flat’ nose and ‘wool
instead of hair’. In contrast, a ‘very fine race of men’,
‘often whiter than the Spaniards’, with an ‘attractive
face’ and a ‘tall, robust build’, inhabited the ‘most
eastern part’ of the Pacific Ocean, stretching from the
Sandwich Islands (Hawai’i) to New Zealand.

A significant section of volume 12 of this work spans
‘the fifth part of the world’ (Malte-Brun 1804).
Avowedly encouraged by contemporary scholarly
‘interest’, Malte-Brun proposed a novel ‘geographical
organization’ based, he claimed, on his reading of
nearly 80 voyage narratives. The ‘ancient name Terres-
Australes’ is jettisoned in favour of the significant
innovation Océanique (Oceanica). Brosses’s dual
regional geography is replaced by a nominalist table of
16 sub-groups, either archipelagos or larger lands with
contiguous islands. The cardinal toponym Australasia is
abandoned while the topographic toponym Polynesia is
limited to the ‘small islands of the South Sea’, divided at
the equator into ‘north’ and ‘south’ sectors ‘inhabited
by the same race’ (Malte-Brun 1804: vii-viii, 361-3, 463,
473).

In contrast to this relatively nominalist geography,
Malte-Brun’s umbrella toponym Oceanica is
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categorically racialised from the outset. His earlier
descriptors ‘black race’ and ‘tanned race’ are supplanted
by the taxons Négres océaniques (Oceanic Negroes) and
race polynésienne (Polynesian race). As occupants of the
Sandwich Islands and New Zealand, Malte-Brun’s racial
Polynesians extend far beyond his geographical north
and south Polynesias (Malte-Brun 1804: 473-4). A decade
later, in a 200-page section devoted to Oceanica in his
magnum opus on ‘universal geography’, Malte-Brun
(1813: 225-422) further developed his racial opposition
of ‘the Polynesians’ and ‘the Oceanic Negroes’ by tracing
it to two ancestral ‘stocks’, ‘very distinct, as much by
their physiognomy as by their language’. He positioned
the Oceanic Negroes at ‘the last degree of the savage
state’ and thought they might ‘originate in this part
of the world’ (Malte-Brun 1813: 229, 244-5, 247, 253).
This insinuation of autochthony gave credence to the
once heterodox but now increasingly plausible idea
that human diversity was primordial and organic—the
racial doctrine later labelled polygenism (Douglas 2008:
47-53).

However, the maps in the atlases illustrating Malte-
Brun’s geographies of Oceanica are at odds with
both his toponymic schema and his racial hierarchy.
Neither Oceanica, nor the twin Polynesias, nor
race are mentioned or insinuated in Jean-Baptiste
Poirson’s (1804) map of the ‘Grand Océan’, dated
1802, which parsimoniously differentiates only
named archipelagoes. Océanique does not appear in
a published map until 1810, in a preliminary atlas to
Malte-Brun’s ‘universal geography’. But this map by
Pierre Lapie (Figure 3) remains a utilitarian nominalist
compilation of existing geographical knowledge, has no
racial implications and lacks classificatory toponyms:
Polynesia does not feature and Océanique is limited to
the cartouche. Reprinting that map in an extended
atlas, Lapie (1812) added maps of Oceanica’s western,
central, and eastern segments. Yet Polynesia is again
absent while the implied regional division is entirely
spatial and cardinal, with no hint of races.

1815-1832: Mapping regions

The Restoration era in France saw not only the
resumption of scientific voyages to the Pacific in 1817,
but also growing interest, system and exactitude in the
cartography of the fifth part of the world, spearheaded
by the royal geographer Adrien-Hubert Brué. As a
young midshipman with Nicolas Baudin in 1801-1803,
Brué was a junior contributor to the practical field of
Pacific marine cartography, as celebrated in voyage
atlases compiled by the hydrographer Charles-Francois
Beautemps-Beaupré (1807) and Brué’s shipmate
Louis de Freycinet (1811, 1812, 1826). Thus, drilled in
empirical precision and very widely read, Brué further
refined the accuracy of his maps by drawing them
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Figure 3. P.M. Lapie, Océanique, in C. Malte-Brun, Précis de la géographie universelle, ou description de toutes les parties du monde, sur
un plan nouveau, d’aprés les grandes divisions naturelles du globe ... Collection de cartes géographiques ... [plate 19]
(Paris: F. Buisson, 1810), National Library of Australia, Map T 841, http://nla.gov.au/nla.obj-232610435.

directly on copper plates. In his Grand atlas universel
(1816), he transformed French cartography of the
fifth part of the world by amending Malte-Brun’s
master toponym Océanique to Océanie (Oceania) and by
materialising Brosses’ regional synthesis in the actual
graphic structure of his maps, rather than simply in
words—the first French cartographer to do so.! In six
plates devoted to Oceania, Brué (1816: plates 36-41)
used hatched lines to demarcate three great regions:
the Grand archipel d’Asie (Great Asian Archipelago),
Australasie and  Polynésie. Their purely spatial
parameters, devoid of any racial considerations, are
underscored by the line which limits Australasia to the
very large land masses of New Holland, New Guinea and
New Zealand. By passing very close to the north coast
of New Guinea, this line positions all the Pacific Islands
within Polynesia (Figure 4). Brué’s Polynesia, thus,
encompasses several western archipelagos inhabited

! The earliest graphic regionalisation of the fifth part of the world I
have found is in a late eighteenth-century German map by the
geographer Johann Traugott Plant (1793).
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by Malte-Brun’s Oceanic Negroes, which Pinkerton had
located in Australasia on the basis of size.

The cartographic criterion of the relative magnitude
of land masses or islands is strikingly denoted in two
novel regional toponyms inscribed by the Florentine
cartographer Bartolomeo Borghi (1826) on a map of
‘Oceania’ first published in 1819. Borghi relabelled
Brosses’ Polynesia as Polinesia ovvero Micronesia
(Polynesia or rather Micronesia) and replaced
Australasia with the explicitly topographic Meganesia
(large islands), evidently enfolding the East Indies,
New Holland, New Guinea, New Britain, New Caledonia
and New Zealand. If Meganesia was an ephemeral
term until reinvented by some modern scientists,
Borghi’s Micronesia—from Greek mikros (small)—was a
portentous innovation, soon to be normalised in French
cartography and eventually in global geopolitics.

In the second edition of his magnum opus Atlas universel
de géographie physique, politique, ancienne & moderne, Brué
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Figure 4. A.-H. Brué, Océanie ou cinquiéme partie du monde comprenant 'Archipel d’Asie, I’Australasie, la Polynésie, &.2 ..., in
Grand atlas universel, ou collection de cartes encyprotypes, générales et détaillées des cing parties du monde: plate 36 (2nd edition, Paris:
Desray, 1816) (line enhanced), David Rumsey Map Collection, 4614044,
http://www.davidrumsey.com/luna/servlet/view/search?q=4614044.

(1828: plates 47-50) himself modified Brosses’ schema
in a new map of ‘'Océanie’ condensed from three new
regional maps of the Grand Archipel d’Asie, Australie
(Australia)—abbreviated from Australasie—and Polynésie.
Australia’s boundary with Polynesia is now realigned
north and east so as to group within Australia all the
land masses and large islands of the western Pacific,
leaving only Fiji in Polynesia (Figure 5), as Pinkerton
had done verbally. In a pragmatic gesture to achieve
‘the largest possible scale’, Brué’s Carte particulié¢re de la
Polynésie (1828: plate 50) splits the region at the Equator
into southern and northern segments, reminiscent of
Malte-Brun’s twin Polynesias but without his racial
connotations.

In detailed text boxes on each of these maps, Brué
acknowledged the work of numerous voyagers and
cartographers, but none more generously than the
‘important atlas’ of the Pacific Ocean published in
Russian and French editions by the initial Russian
circumnavigator Adam Johann von Krusenstern (1824-
1826, 1824-1827a). Krusenstern’s atlas, the first devoted
exclusivelytothePacific,isanempirical triumphdistilled
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from his own Oceanic experience and deep familiarity
with his predecessors’ work. Purely nominalist in
design, content and nomenclature, and without a
breath of regionalisation, the atlas is supplemented by
‘hydrographic memoirs’ (1824-1827b), which provide
critical syntheses of island and coastal coordinates and
shifting European toponymy. Krusenstern’s interwoven
visual and written productions served as templates
for subsequent hydrographers and in wider global
cartography for much of the 19th century.

Dumont d’Urville, 1832: Racial geography

The disjunction between racialised French writings on
Oceania and spatialised French maps was dramatically
closed in 1832 when Jules Dumont d’Urville (1832), a
highly experienced navigator who had twice voyaged
in Oceania and would do so again, published linked
geographical and racial taxonomies, illustrated by a
radically novel map of ‘Océanie’ (Figure 6). Inthe process,
he synthesised elements from earlier toponymic and
racial classifications with his own innovations. Dumont
d’Urville formalised Malte-Brun’s division of Polynesia
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Figure 5. A.-H. Brué, Carte générale de I'Océanie ou cinquiéme partie du monde ..., in Atlas universel de géographie physique,
politique, ancienne & moderne contenant les cartes générales et particuliéres de toutes les parties du monde ...: plate 47 (2nd edition,
Paris: '’Auteur et Ch'*. Piquet, 1828) (line enhanced), David Rumsey Map Collection, 0096047, http://www.davidrumsey.com/
luna/servlet/detail/RUMSEY~8~1~33948~1170101.

by applying the term Micronésie (Micronesia)—Borghi’s
Italian invention—to the northern segment and limiting
Polynésie to the southern. Both are incorporated within
a racialised regional triumvirate Polynésie, Micronésie
and Mélanésie (Melanesia). The third term was a
neologism derived from Greek melas (black) to label
‘the homeland of the black Oceanian race’, otherwise
les Mélanésiens (the Melanesians). On explicitly racialist
grounds, Dumont d'Urville drew the line between
Polynesia and Melanesia to pass west of New Zealand,
thereby relocated in Polynesia, and east of Fiji, thereby
reassigned to Melanesia.

There was a potent experiential dimension in Dumont
d’Urville’s (1832: 3-4, 11-15, 19) profoundly derogatory
representation of ‘the Melanesians’ as the ‘true natives’
of Oceania, lacking government, laws, or religion, the
women ‘still more hideous than the men’, and all ‘very
inferior’ to supposedly conquering Polynesian and
Micronesian immigrants. His value-ridden dichotomy
of ‘the Melanesians’ and ‘the Polynesians’ as ‘two truly
distinct races’ was not a simple reflex of prevailing
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contemporary racial attitudes. It was also in part a
product of his own direct encounters with Indigenous
peoplein Oceania, particularly the very diverse relations
he experienced in 1828 at the neighbouring islands
of Tikopia and Vanikoro, in modern Solomon Islands.
Whereas the Tikopians (classed racially as Polynesian)
adopted a strategy of welcome and cooperation that
enchanted Dumont d’Urville, he was intimidated and
infuriated by the equally strategic aggression of the
inhabitants of Vanikoro (classed racially as Melanesian).
These two communities epitomise his opposed racial
types (Douglas 2014: 233-51). Yet, as in most such
racial systems, all Pacific Islanders ‘naturally’ ranked
below the ‘white’ race. It was, Dumont d’Urville (1832:
19-20) reasoned, a ‘law of nature’ resulting from ‘organic
differences’ in the ‘intellectual faculties’ of the diverse
races that ‘the black must obey’ the ‘yellow’, ‘or disappear’,
while the white ‘must dominate’” both the others, even
when numerically inferior. This familiar formula was at
once a reflex of ongoing global colonisation by Europe
and a blueprint for its imminent extension across still
uncolonised areas.
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Figure 6. A. Tardieu, Carte pour l'intelligence du mémoire de M. le capitaine d’Urville sur les iles du grand océan (Océanie), in J.
Dumont d’Urville, Voyage de la corvette 'Astrolabe exécuté par ordre du Roi pendant les années 1826-1827-1828-1829 ... Atlas [historique]:
map [1] (Paris: J. Tastu, 1833 [1832]). National Library of Australia, MAP NK 2456/73, http://nla.gov.au/nla.obj-230622715.

Dumont d’Urville’s seminal map, archetype for the
arrogant racialisation of Oceania in French and ultimately
global cartography, also gives ironic graphic expression to a
paradoxical reality—that in the mid-19th century much of
Oceania remained Indigenous space where local rulers, élites
and communities held sway, exercising significant control
over itinerant explorers, whalers, traders and beachcombers,
as well as resident Christian missionaries. Unevenly
inscribed with dates and place names denoting European
maritime ‘discoveries’, the map bears few traces of European
colonialism, apart from Batavia, Manila and Port Jackson
(Sydney). Dumont d’Urville’s racial regions, delimited by
thick hatched lines and embodied in bold slabs of colour,
subtly signify the ongoing ubiquity of Indigenous presence.
He must in practice have known this to be the case, from
reiterated personal experience as hydrographer, naturalist
and commander on naval expeditions in Oceania. There is
further irony that Dumont d’Urville’s lasting reputation as
cartographer should be condensed into a single, atypical map
that belies his major professional contribution to charting a
part of the world still little surveyed in the 1820s (Dumont
d’Urville 1833; Vincendon-Dumoulin 1847).
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Conclusion

This paper has probed the creation, mutual
appropriation and cross-fertilisation of practical and
abstract knowledges about Oceania and their varied
synthesis in the nomenclatures and classifications of
19th-century geography and anthropology in France.
Weaving through the discussionis the integrating theme
of nominalist or categorical usages and their differential
expression in cartographic and written materials. Two
examples from the literature of scientific voyaging
illuminate a dramatic shift in enunciatory strategies
across the period considered. In 1767, Bougainville
(1977:317-18) whimsically idealised Tahiti as la Nouvelle-
Cythére (Aphrodite’s island), in categorical celebration
of the inhabitants’ gracious conduct, the young
women’s sexual complaisance and the mild climate. In
his contemporary journal, he collectivised the people
as les Indiens (the Indians), a contemporary synonym for
‘native’. Instructed that Taiti was the island’s name by
the Tahitian Ahutoru, who accompanied the expedition
back to France, Bougainville (1771: 209, 227) adopted
that name in his published narrative and referred to the
inhabitants by extension as Taitiens. Both words entered
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global cartographic and anthropological lexicons. By
contrast, Dumont d’Urville’s (1832) ground-breaking
schema absorbs the empirical geographical entity
Taiti within the abstract region Polynésie, which is in
turn subsumed as an element in the quadripartite
higher-level abstraction Océanie = {Polynésie, Micronésie,
Malaisie, Mélanésie}; each term is equally reified. The
Tahitians simply vanish from this system, collapsed as
an unnamed component of les Polynésiens, one of two
divisions of la race cuivrée (the copper-coloured race),
which occupied the geographical abstractions Polynésie
and Micronésie.

Dumont d’Urville’s racialised regional toponyms
Polynesia, Micronesia and Melanesia were normalised
in French cartography from the year of their
publication. They became the international standard
in the 20th century and remain so. However, the route
from French invention to global geopolitics was not
straightforward. Minimalist 19th-century British
mapmakers often omitted regional names or favoured
Brosses’ geographical terms Australasia and Polynesia,
as did those in the United States. Dumont d’Urville’s
toponyms hardly feature in British or US maps until late
in the century. In contrast, German cartographers used
them regularly after 1850 while Russian atlases relied
on Brosses’ terminology, qualified after 1840 by Dumont
d’Urville’s alternative. With minor modifications, his
tripartite raciology of Pacific Islanders as Polynesiarns,
Micronesians and Melanesians permeated global racial
or ethnicterminology from the late 19th century, though
national trajectories were again diverse (Douglas 2011:
15-21; 2014: 7, 15-16). More recently, these categories
have been naturalised in modern Indigenous usages,
sparking robust academic debate on their geographic,
racial or disciplinary appropriateness (e.g., Clark 2003;
Douglas 1979; Green 1991; Lawson 2013; Thomas 1989,
1997: 133-155).
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Abstract

During an inspection dive along Israel’s Mediterranean coast opposite Kibbutz Hahotrim in 1980, employees of the Israel
Department of Antiquities and Museums (now the Israel Antiquities Authority [TAA]) discovered artefacts on a section of hard
clay seabed substrate swept clear of sand by a storm. Scattered about two large stone anchors, the finds consist primarily of
small, broken or damaged metal artefacts and ingots: fragments of copper oxhide ingots, two bronze horse bits, blades, chisels
and a socketed blade of a type common on the Cape Gelidonya shipwreck. The scatter also included one complete lead ingot
and other ingot pieces. These items appear to be the contents of one or more containers of recycled metals, which found its/
their way into the sea at the end of the Late Bronze Age or the beginning of the Iron Age. Lead Isotope Analysis (LIA), as well
as chemical and metallographic analyses, confirm that the sources of the metals are consistent with other collections of metal

artefacts from this period.
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The Walrus and the Carpenter
Were walking close at hand;

They wept like anything to see
Such quantities of sand:

‘If this were only cleared away,’
They said, ‘it would be grand!’

‘If seven maids with seven mops
Swept it for half a year,

Do you suppose,” the Walrus said,
‘That they could get it clear?’

‘I doubt it,” said the Carpenter,
And shed a bitter tear.

Alice’s Adventures in Wonderland

Lewis Carroll 1866: 73-74

Introduction

The settlement of Hahotrim (Hebrew for ‘The Rowers’)
nestles on Israel’s northern Mediterranean coast, at the
southern approaches to Haifa, Israel. Along these shores
opposite the Carmel Mountains, the shallow, shelving
coastline consists of kurkar (calcareous sandstone)
ridges divided by depressions running parallel to them
(Gabbay and Brachya 2000: 3-4). The steep decline in
global sea level during the last glacial advance revealed
this area to sub-aerial processes, the movement of sand
dunes and to erosion. Subsequently, rising Holocene
sea levels flooded the three westernmost ridges, filling
the low-lying areas between them with clayey silt and
sand, which today form a hard clay substrate beneath
a blanket of shifting sand of constantly varying depth.
During summers, short waves driven primarily by
south-westerly winds, tend to drive the sand shoreward,

IKUWA®6: 218-227

while winter storms, waves and currents transport the
sand back out to sea. Sand migrates on and offshore
down to a depth of 10-15m. Due to its location near the
northern extremity of the Nile littoral cell, along the
Carmel Coast, this process tends periodically to sweep
sections of the hard clay substrate clear of sand.

In antiquity, the coast of Israel served as a primary
sailing route in the Mediterranean. Most of this activity
took place during the sailing season, which ran from
spring to fall (Davis 2000: 14-24; 2009; 33-43, 65-104;
Wachsmann 1998: 295-301; 2013: 155-58). During
this period of the year, in the eastern Mediterranean,
the primary winds blow from the north-west. Thus,
in addition to its importance for coastal seafaring,
the route along Israel’s Mediterranean coast served
another crucial purpose. Due to a ‘perfect storm’
resulting from the seasonality of the sailing season, the
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summer wind regime in this region and the limitations
of contemporaneous rigs to sail to windward—non-
existent in the case of the boom-footed sail, which held
sway in the Mediterranean until the introduction of the
brailed sail in the waning decades of the Bronze Age—
vessels wishing to head north from Egypt had little
choice but to sail up that coast, mainly by utilising local
land/sea breezes or rowing to make headway (Vinson
1993; Wachsmann 1998: 248-54). Discoveries along
Israel’s coast bear stark witness to the extraordinary
importance of this coast as an ancient shipping lane.

Nautical archaeological research carried out over the
past decades along the Carmel coast suggest that, if one
could magically sweep the sea of sand as Lewis Carroll’s
Walrus enquired of the Carpenter, it would reveal on
average evidence of at least one shipwreck for every
100m of shoreline (Misch-Brandl and Galili 1985: 5).
And this probably represents a conservative estimate.

Relatively coherent wooden-planked hulls survive here,
but generally only in proximity to geomorphological
changes in the coastline. Tantura Lagoon, which lies
adjacent to Tel Dor and is protected by a chain of kurkar
islands, contains a score of articulated shipwrecks
(Kahanov 2011; Wachsmann 2011): seven rest within the
area of a regular sized basketball court (Wachsmann,
Kahanov and Hall 1997: 5; fig. 2). In one case, two
vessels (Tantura B and C) rest one upon the other, like
two saucers in a cabinet (Wachsmann, Kahanov and
Hall 1997: cover, 5 fig. 2: nos. 1, 6-7 fig. 3; Wachsmann
and Davis 2002: cover, 512-15). To the south, two wrecks
have been revealed in the region of Maagan Michael in
an area protected by islands and the Athlit Ram, still
attached to its internal timbers, had been protected by
its eponymous promontory (Cvikel, Frgn and Boldreel
2017; Linder and Kahanov 2003-2004; Steffy 1991). 1 am
aware of only two hulls situated away from such coastal
geomorphological changes. One, unpublished, lies off
Kibbutz Hahotrim, and survives due to the protection
of its cargo of building stones; the other is the early
6th-century AD Dor 2006 shipwreck, discovered along
an open section of beach 800m south of Tantura Lagoon
(Navri 2011; Navri, Kahanov and Cvikel 2013; Pomey,
Kahanov and Rieth 2013: 437).

Geomorphological variations appear rarely, however,
along this shallow and predominantly linear coastline.
In this environment, storms, currents and waves
pummel ships that sank or stranded near shore. These
processes, no doubt aided and abetted by ancient
coastal wreckers and scavengers when the opportunity
presented itself, resulted in the utter break-up of such
vessels. In their place remain only scrambled remnants
of their surviving contents and metal fitting, which
over time work their way downwards as the sand cover
continually shifts, eventually coming to rest on the
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hard clay sea bottom (Misch-Brandl and Galili 1985:
5). Add to this phenomenon the untold number of
items—including, but not limited to, anchors, elements
of cargoes, personal items and ships’ equipment—
that reached the seabed from passing vessels over
the millennia due to accident or to intent, or to being
washed out from shore. Today, when shifting sands
reveal open tracts of the hard sea bottom containing
artefacts, to the diving observer often these seem like
nothing so much as jumbled smorgasbords of items
from diverse periods juxtaposed on the seabed (Misch-
Brandl 1985).

A corollary to this phenomenon is that with rare
exceptions, such as the curious depositional situation
of the Tantura B and C shipwrecks, these artefacts lack
any stratigraphical context and must be dated solely
based on their typology. This, then, is the geological
background to the Hahotrim discoveries described
below.

Discovery

In the fall of 1980 an Israeli diver, E. Adler, reported
a large, well-cut three-holed stone anchor on a clay
patch in the vicinity of Kibbutz Hahotrim. Nautical
archaeologists of the Israel Department of Antiquities
and Museum (now the IAA) searched for the anchor, but
it apparently had been buried by a storm in the interim.
A search dive, however, revealed an open clay patch
with two additional large single-holed stone anchors,
as well as a number of metal artefacts, including small
fragments of copper oxhide ingots, a complete lead
ingot and fragments of others, horse bits, fragments
of tools and a socketed blade (Figure 1). Additionally,
as might be expected given the circumstances of the
location, mixed in and among these early artefacts lay a
diverse collection of artefacts of varying materials and
date. The discovery triggered an underwater rescue
survey (Wachsmann and Raveh 1980; 1981a; 1981b;
1981c; 1984; Wachsmann 1990: 56-59; 1989: 208-09, 288,
290 fig. 12.54). Weather permitting, work continued on
the site from 27 October until a two-day storm on 21-22
November buried the open patch under 1-2m of sand.
Artefacts received a running record number as well
as a single-letter designation indicating their type or
material: A for ‘Anchor;’ M for ‘Metal;’ P for ‘Pottery;’
S for ‘Stone’ and W for ‘Wood.” Here the discussion
focuses solely on the stone anchors and the late second-
millennium BC metal artefacts: a comprehensive final
report is currently in preparation.

Artefacts

Stone Anchors

The anchors lay 13m apart. The apex of Anchor A2 faced
north-northeast, while Anchor A3 faced south south-
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Figure 1. The first metal artefacts found at the time of the Hahotrim site’s discovery included a socketed
blade, as well as fragments of oxhide ingots, chisels and horse bits (Israel Antiquity Authority).

west (Figure 2). We recorded, and left, both anchors in
situ.

Anchor A3 has a marked asymmetrical quadrilateral
shape that would make it appear to ‘lean’ to one side
if placed on a horizontal surface. This peculiarity
apparently stems from a desire that the anchor stand
vertically upright on an angled bow or stern deck.
The evidence supporting this hypothesis derives
from a similarly shaped anchor that appears on the
slanting bow of one of the seagoing ships depicted
on the causeway of Unas (Vth Dynasty) at Saqgara
(Wachsmann 1998: 257-58). This anchor appears to be
standing vertically, but if placed on a horizontal base,
it takes on the asymmetrical appearance of Anchor
A3. Similar lopsided anchors have been documented
along the Levantine coast and at Egyptian Red Sea sites
(Wachsmann 1998: 258 fig. 12.3C, 261 fig. 12.11A).

Anchor A3 measures 80cm high, 35cm at its widest,
with a consistent thickness of 35cm. The stone used for
the anchor, coquina (shelly limestone), has a specific
gravity of 2.71 and the anchor has a calculated volume
of approximately 177 litres, for an estimated weight of
480kg, or almost half a metric ton. If this weight is even
roughly correct, then this represents one of the largest
stone anchors recorded in the eastern Mediterranean.
Honor Frost (1963: 43 fig. 5, 1991: 370, 372, 378) describes
a 540kg stone anchor from the harbour of Tabarja, in
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Lebanon and references other large anchors made of
basalt off Tartous, Syria and Cape Greco, Cyprus.

Raising anchors this size in the manner represented
on two 7th-century BC jugs would have presented
significant challenges (Karageorghis and des Gagniers
1974: 122-23 nos. XI.1-2; Wachsmann 1998: 183, fig.
8.41A, C, 288). Even anchors of somewhat lesser weight
must have been a challenge, particularly when raising
them from the waterline to a vessel’s deck.

Anchor A2 impresses less. It has an irregular shape,
making calculating its weight problematic. Made of
limestone, A2 measures 90cm high, with a greatest
width of 90cm and a varying thickness of up to 25cm.

Given the manner in which artefacts reach the hard
clay substrate along this coast, no determination can
be made as to whether either anchor has a relationship
to the other and/or to the metal finds discussed below,
beyond in situ proximity on the seafloor.

Metals
Copper
We raised ten small pieces of raw copper, apparently

derived from oxhide ingots, with a total weight of
186.2gm, (Figure 1). One piece may represent part of
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Figure 2. Anchors A2 (A) and A3 (B) in situ.
(Israel Antiquity Authority).

an oxhide ingot handle, while another appears to be
casting waste. This small collection evokes the nearly
75kg of ingot fragments, recovered from the Cape
Gelidonya shipwreck currently under restudy (Bass
1967: 52; Hirschfeld and Bass 2013; Van Brempt 2016:
371-402, 514-19).

Originally these were termed ‘oxhide’ ingots, due to
the belief that their peculiar shape replicated that of
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an ox’s hide and, thus, represented the value of an ox
(Bass 1967: 69). While this interpretation has long been
abandoned, the term continues in use for the sake
of clarity. Based on his study of the Cape Gelidonya
wreck and Egyptian iconography, G.F. Bass (1967:
52-78, 165-167) demonstrated, contra contemporary
wisdom, that Syro-Canaanites played a primary role in
their manufacture and their seaborne transport. This
connection found further confirmation in the Uluburun
shipwreck, which apparently originated from a site
on Israel’s Carmel coast (Pulak 2008: 300-02, 303-04).
Furthermore, Ras Ibn Hani (Palais Nord), the harbour
of Ugarit, revealed the only known stone oxhide ingot
mould (Lagarce et al. 1983: 277-90).

In discussing the textual evidence of the Old Assyrian-
Anatolian trade in copper J.G. Dercksen (1996: 41)
notes that there might be three reasons for breaking
up ingots: A) it allowed examination of the purity of
an ingot’s composition (Dercksen 1996: 25; Pulak 2000:
155); B) it allowed for a greater ability to weigh out
accurate amounts of the commodity, and lastly, C) it
simplified their transportation.

Lead

The six lead artefacts include one complete round sheet
ingot, two large ingot fragments and three smaller
pieces, with a total weight of 2.2kg. Neither of the ships
that sank off Uluburun or Cape Gelidonya carried raw
lead. The Aegean, the presumed destination of both
vessels, had its own local sources for these metals at
Laurion and, to a lesser degree, at Siphnos (Gale and
Stos-Gale 1981a; 1981b: 192; Stos-Gale 2000: 61-68).
Thus, the Bronze Age Aegean exported lead to the east,
as witnessed by Egyptian lead artefacts dating to the
XVIIith Dynasty that derive from Laurion ores (Gale
and Stos-Gale 1981b: 191).

At Hahotrim, lead ingot fragment M19, may be part
of this story. The artefact bears remnants of a mark in
the shape of a ‘reversed S’ (Figure 3A). In the Linear B
script this symbol repeated twice connotes 1/30th of a
talent (Double Mina), or 967gms (Chadwick 1976: 102-
03; Petruso 1992: 18-20, 63-64; Ventris and Chadwick
1973: 57;). While M19 is fragmentary, weighing only
194g, ingot M18, which is complete (but bears a
different mark), weighs 995g (Figure 4). This could
suggest that these ingots may have complied with the
contemporaneous Aegean weight system, even though
the artefacts themselves do not derive from Aegean
ores (see below).

Ingot fragment M57 is perhaps the most interesting of
the lead items (Figure 5; Wachsmann and Raveh 1984).
Roughly semi-circular, it had been cut straight across
with sharp blows (Figure 6B). The cut side of the ingot
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Figure 3. Lead ingot fragment M19 bears part of a single
‘reverse S’ mark (Israel Antiquity Authority).

Figure 4. Lead ingot fragment M18.
(Israel Antiquity Authority).

bears the remnant of a hole with a thickened rim on
its bottom side, formed when the ingot had been cast
(Figure 5A). Additional lead ingots bearing holes and
marks have been found along the Carmel Coast (Galili,
Dahari and Sharvit 1993: 65, 66 fig. 7; Galili and Rosen
2012: 3, 7 fig. 7, 8; Misch-Brandl, Galili and Wachsmann
1985: 8-9, fig. 1.3-7; Raban and Galili 1985: 327, 328 fig.
9).
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B

Figure 5. Lead ingot fragment M57. Note the thickened rim
around the partial remains of a hole on the ventral surface
(A), and the evidence of hacking on its dorsal side (B).
(Israel Antiquity Authority).

Egyptian scenes of foreign tribute/trade display
examples of what appear to be this type of ingot. In their
earliest appearance, enigmatic long-haired foreign
porters, presumably Minoans based on their long hair
and the red tint of their skin, carry rectangular, holed
ingots in an Egyptian relief fragment believed to date
to the Middle Kingdom (Figure 6A) (Evans 1928: 176 n.
4, 177 fig. 90, 178; Miiller 1906: 5-8, pl. 1; Wachsmann
1987: 50, pl. LII: A). In this scene, the ingots are termed
dhty, the Egyptian term for lead (Erman and Grapow
1931: 606; Faulkner 1988: 316, 324; Wachsmann and
Raveh 1984: 172, 175). In the tomb of Amenemopet
(Theban Tomb [TT] 276; Thutmose IV), porters bear on
their shoulders pierced, blue-coloured ingots (Figure
6B): N.d.G. Davies (1932: 62) and J. Vercoutter (1956:
365, pl. LXV: nos. 499-500) identify these as lead. The
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Figure 6. A) Foreign, probably Minoan, porters carry lead ingots with holes in their apexes on a
relief ascribed to the Middle Kingdom. The ingots are termed dhty, the Egyptian term for ‘lead’.
B) Two hybrid porters carry on their shoulders pink-coloured oxhide ingots, followed by two
others who bear lead or tin ingots painted slate blue and with holes in their apexes. Tomb of
Amenemopet (TT 276). Thutmose IV. A after Miiller 1906: pl. 1. B after Davies 1932: 61 fig. 13.

purpose of the holes in these ingots remains unclear:
Davies, the great chronicler of Theban tombs, suggests
that the piercings may have allowed porters to carry
the ingots slung on poles. Similar ingots, but with
oblong rather than round holes, appear in a display
of foreign tribute in the tomb of Rechmire (TT 100;
late Thutmose IlI-early Amenhotep II; Davies 1943: pl.
XXI), where they, too, are termed dhty. Note, however,
that in Egyptian ‘white lead’ (dhty hd) was a term for
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‘tin” (Muhly 1973: 245). Perhaps the similarities in the
metal’s visual appearance led to both being cast into
ingot shapes with somewhat similar attributes as tin
ingots with holes also have been recovered from the
Carmel Coast (Galili, Gale and Rosen 2011: 67 figs 7-8
[Kfar Samir]; 2012: 6-8, 13-21 [Hishuley Carmel]).

New Kingdom texts suggest that the Syro-Canaanites
played a prominent—although certainly not a unique—
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role in the sea transport of lead in the Late Bronze Age.
Following his fifth Syrian campaign (Year 29), Thutmose
11T describes the capture of two Syro-Canaanite ships
noting that their cargo included lead (Breasted 1988
I1: §460; Sdve-Soderbergh 1946: 35). Additionally, in his
seventh, ninth and 13th campaigns (Years 31, 34 and
38) he reports receiving quantities of lead as tribute
from the rulers of Retenu (Canaan) (Breasted 1988 II:
§471, 491 and 509). The availability of this metal on the
Syro-Canaanite littoral is eloquently expressed by the
discovery at Ras Ibn Hani (Palais Nord) of quantities of
large lead plano-convex ingots/fragments weighing
a total of 280kgs (Lagarce, Lagarce, Bounni and Saliby
1987: 282 fig. 6, 283 fig. 7).

Bronzes

The bronzes consist primarily of scrap tools, some of
them so fragmentary as to defy identification and
a worn socketed blade, of a type common at Cape
Gelidonya (Figure 1 [foreground]; Bass 1967: 88-93).
The nearby site of Hishuley Carmel revealed a similar
specimen bearing a mark on its ventral surface (Galili,
Gale and Rosen 2012: 11 fig. 18, 12 fig. 12).

This group also included parts of two bronze horse bits
(Misch-Brandl, Galili and Wachsmann 1985: 10, fig. 6).
Brandle (in preparation) notes that the Hahotrim bits
are virtually identical to a pair from Gezer and dates
them to the 13th-century BC. Furthermore, he notes
that the Hahotrim bits are the first to be found in the
sea and that their appearance at Hahotrim as scrap
metal may explain why so few ancient bits have been
found to date: when broken they were recycled. 0Old
Assyrian merchants also dealt in scrap metal including
particularly the recycling of worn implements, similar
to the situation at Hahotrim (Dercksen 1996: 45-47;
Singer 2015: 95). The appearance together of two bits
at Hahotrim corresponds to pairs of bits found at other
Bronze Age sites, which results from their original
use: to control braces of horses pulling chariots. The
concept of horse-mounted cavalry would be an Iron
Age innovation (Yadin 1963: 220, 287, 297, 360, 382-85,
402-03, 450, 452, 456-59).

Analyses
Lead Isotope Analysis

Zofia Stos-Gale’s (2015: 111-12, 118, 120 fig. 6; in
preparation) Lead Isotope Analysis (LIA) study of the
Hahotrim metals revealed remarkable diversity in their
source ores.

The six copper-based artefacts show wide-ranging lead-
isotope configurations, all of which lie within the range
of Cypriot copper-bearing ores. The lead ingots fall into
three distinct compositions. Two items, M18 and M19,
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are isotopically identical, but do not conform to any of
the published samples of lead-bearing ores found in the
Mediterranean region or Anatolia. These items may
derive from south-eastern Turkey, however, additional
ore data will be required to support this conclusion. A
second group, consisting of M57 and M56—the latter
may constitute a small piece cut from the former—falls
within the range of lead ores from Sardinian mines in
the Iglesiente district. Contacts between Cyprus and
Sardinia are well documented and some lead artefacts
recovered from Kition and Hala Sultan Tekke on Cyprus
also derive from Sardinian lead ores (Stos-Gale and Gale
2010: 395 tab. 5). Finally, one fragment represents a
third source: the lead-bearing ores from the Bolkardag
valley in the Taurus Range of southern Turkey.

The socketed blade is consistent with LIA data of ores
from the Aladag region of the Taurus Mountains, while
the horse bits appear to be isotopically consistent with
copper associated with tin in Iran, for which LIA ore
data has only recently become available (Pernicka,
Kerstin, Bshme, et al. 2011).

Stos-Gale concludes that the LIA signatures of the
analysed Hahotrim metals remain consistent with
those of other groups of metal artefacts derived from
Late Bronze Age eastern Mediterranean sites.

Chemical and metallographic analyses

S. Shalev (in preparation) studied the composition of
the metal artifacts with chemical and metallographic
analyses. The bronzes have a 6-12% tin content,
consistent with typical copper/tin ratios during
the Late Bronze Age in the region. The copper ingot
fragments have homogenous composition, the two
main impurities being arsenic and sulfur, which varies
significantly from copper used in the bronzes. The
lead artefacts contained impurities of small amounts
of antimony and copper: their analyses failed to reveal
any traces of silver.

Conclusions

The group of metal artefacts from Hahotrim appear to
date to the waning years of the Late Bronze Age or the
beginning of the Early Iron Age horizon, c. 1400-1150
BC. The latter date is defined by the reign of Ramses
I, whose tomb contains images of oxhide ingots,
indicating that they continued in circulation during his
reign (ESN 3394).

An examination of the site plan indicates the majority
of the metal finds lay in the vicinity of Anchor A2. Their
proximity to each other, as well as their generally similar
chronology, suggest that the metal artefacts reached
the sea together, and scattered at that time. It seems
unlikely that the three heaviest pieces of the group, M18
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(995g), M57 (800g) and M6 (620g) would have moved
appreciably once they reached the seabed. Perhaps the
simplest explanation (Occam’s Razor) for the artefacts’
arrival on the seabed posits them as the contents of one
or more baskets or sacks that, for a now unknowable
reason, found their way into the sea. Lacking additional
evidence, it would be unwise to postulate the sinking of
a ship solely on the basis of these artefacts, particularly
considering their questionable relationship to the
stone anchors. There are numerous explanations for
items reaching the seafloor, not all of which include the
sinking of a vessel. An anchor or an ingot on the seabed
does not necessarily require a shipwreck to explain it.

Despite the fragmentary and quantitatively limited
nature of the Hahotrim metals, nevertheless, it concurs
with our overall understanding of an economic ‘flat
world” at the end of the Bronze Age, supplying us
with a vivid expression of a time when even such an
insignificant collection of metal scrap can evoke a
period in which trade routes stretched from Iran in the
east to Sardinia in the west ... and beyond. This world
of interconnectivity was about to—or perhaps already
had—come crashing down when these metal artefacts
reached the seabed.
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Waterlogged Ivory Conservation:
Elephant Tusks at El Bajo De La Campana, San Javier, Murcia
(Spain)

Milagros Buendia Ortufio
National Museum of Underwater Archaeology, Cartagena, Murcia, Spain
milagros.buendia@cultura.gob.es

Abstract

The preservation of cultural heritage encompasses a range of actions which enable us to understand, study or disseminate
the assets and testimonies that make up our historical-artistic identity. The responsibility and scope inherent in these works
requires the involvement of qualified professionals the use of science as the basis for our knowledge of the materials with which
we work, the degree to which they have been altered, the design of conservation procedures, and their effectiveness.

The archaeological intervention at Bajo de la Campana Phoenician shipwreck, San Javier, Murcia, developed between the years
2007 and 2011 under a collaboration agreement signed by the Ministry of Culture of Spain, through the National Museum of
Underwater Archaeology of Cartagena, and the Institute of Nautical Archeology of Texas A&M University. Successive campaigns
of systematic excavations documented and recovered an extraordinary Phoenician cargo dating from the 7th to the 6th centuries
BC. Among the raw materials it carried, stands out a magnificent set of 53 elephant tusks and tusk fragments, some of them
with inscriptions. With this research, we aim to carry out a conservation procedure adapted to the special characteristics of
waterlogged archaeological ivory.

Keywords

Archaeology, conservation, ivory, waterlogged

Introduction

To discuss the El Bajo de la Campana’s elephant tusks we
first have to refer to the Phoenician wreck from which
they came. 1t is located on the coast of the region of
Murcia, in front of the Mar Menor, on the eastern side
of La Laja or Bajo de la Campana, a volcanic elevation
aligned (north-east to south-west) with the Islet of
Farallén and Isla Grosa (Figure 1) at its base, and close to
the vertically running crack. Most of the elephant tusks
were concentrated in one spot.

The uniqueness of this find is that it is one of the
few documented examples of a Phoenician wreck in
the Mediterranean; it is also one of the few cargos
worldwide, which carried ivory as a raw material. The
paucity of ivory at underwater sites is the reason why
we know very little about its conservation. Finding out

s i s ) e ” Figure 1. Orientation of El Bajo de la Campana in front of El
about its conservation is the main objective of this Mar Menor, Murcia (Google Image modified by the author).
research work.

Background

At the end of the 1950s, we heard the first news of the  of study and publication. By the end of the decade,
El Bajo de la Campana site and its fortuitous discovery.  thirteen elephant tusks from El Bajo de la Campana
In 1972, the Patronage of Submarine Archaeological ~ had been donated to the museum. The circumstances
Excavations of Cartagena, led by Julio Mas, planned of their extraction are unknown and the state of
the first intervention for this archaeological site. The ~ conservation they presented at the time of their
pottery and tin ingots they recovered were the subject ~ donation to the museum was critical.

IKUWAG6: 228-234
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Figure 2. Some of the elephant tusks recovered in the 2010 archaeological campaign
(National Museum of Underwater Archaeology of Cartagena).

During prospecting works carried out by the then-called
National Museum of Maritime Archeology and National
Center for Underwater Archaeological Research at the
site El Bajo de la Campana in 1988, three well-defined
groups of material were documented corresponding
to a Phoenician, a Roman republican and a Roman
imperial shipwreck.

The most recent and most important archaeological
intervention at the El Bajo de la Campana site has
been between 2007 and 2011, as part of a collaboration
agreement between the Institute of Nautical
Archaeology of Texas A&M University and the Spanish
Ministry of Culture, through the National Museum of
Underwater Archaeology of Cartagena. Systematic
excavation has made it possible to identify and
recover the extraordinary cargo of a Phoenician wreck
composed of raw materials (almost two tons of galena,
copper and tin ingots and elephant tusks (Figure 2),
manufactured goods, mainly ceramics, and luxury
objects such as a pedestal of Dolomite and exquisitely
worked bronze pieces. It should be noted that of the
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53 elephant tusks and tusk fragments recovered in the
last excavation, some retain Phoenician inscriptions of
votive character, according to the latest studies.

Conservation

The work developed by the National Museum
of Underwater Archaeology of Cartagena in the
archaeological campaign on the El Bajo de la Campana
site from 2007 to 2011, has been focused on conservation
which is one of its main functions as a museum.
Conservation program was implemented, as established
in the UNESCO Convention for the Protection of
underwater cultural heritage 2001., in wich annex are
related the most important conservation rules; when in
situ conservation is not possible, raising archaeological
materials will be carried out by qualified personnel
according to current conservation criteria as well all
actions carried out throughout the archaeological
excavation, conservation must be applied before,
during and after the arcaheological campaign and will
be supported by research.
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Conservation  before archaeological excavation
.includes assessing the possibility of in situ conservation
or planning all conservation actions throughout the
archaeological intervention. If in situ conservation
turns out not to be possible, then we should address
the recovery of artefacts only insofar as we have the
capacity to carry it out, providing qualified personnel
and facilities and planning all necessary actions over
time. Conservation during archaeological excavation
will be carried out in coordination with archaeologists
on site—recovering, manipulating and transporting the
most fragile materials. In the case of the elephant tusks,
bandages were made and raised with rigid supports
(Figure 3).

Once archaeological materials have been moved to
an environment completely different from the one
where they had laid for hundreds of years, and with
which they had reached a certain equilibrium, we
must provide similar conditions to those they came
from and make a progressive transition to the non-
marine and open air environment. For waterlogged
archaeological materials, it is fundamental to transport
them immobile, always wet and protected from light.

Following archaeological excavation, raised artefacts
were sent to the museum’s conservation laboratory.
Work began with archaeological documentation and
that related to conservation. In this case, DOMUS is a
museographic application for management that allows
compilation of all the information about the treatment.
Lead Tools allow us to perform damage mapping, and
define more precisely the initial conservation status.

Once the elephant tusks were initially documented,
the bandages were removed and the first cleaning was
performed to remove sediment and organic matter.
Subsequently, they were deposited in tanks with water
to initiate gradual elimination of soluble salts, first
increasing the percentage of fresh water and later that
of demineralised water; this avoids osmotic stress.

The cleaning of insoluble deposits is done by mechanical
means, because it is more controllable and safer since it
does not add products that can be incompatible with
the ivory itself or with the more recently formed
products that have been incorporated into the tusk
(Figure 4). This operation is necessary to facilitate the
removal of soluble salts and ensure the effectiveness of
subsequent treatments, mainly consolidation.

Once the soluble and insoluble salts have been removed,
the object proceeds to the drying phase. However, we
are faced with a degraded material that has lost part
of its structural components, mainly those of organic
nature; others have been transformed, exogenous
elements have their own reactions with the substrate
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Figure 3. Gradual raising of tusks using rigid supports
(Mark E. Polzer).

and the aerial medium. Water has a clear supporting
function, so if the tusks are dried without a conservation
procedure, the result is the collapse of the whole object.

Methodology/analysis

Conservation of ivory from underwater sites is based
on our knowledge of the materials with which we
work, their composition and structure, environmental
degradation factors, and the processes of deterioration
that have been generated. All these factors determine
the state of conservation of the materials at the time
of recovery.

Ivory is composed of a combination of two closely related
organic and inorganic components, 2/3 parts of HAPCa
and1/3 partoftypelcollagen, mainly highly hierarchical
from the nanoscale, which are secreted by odontoblasts
through the dentin tubules. These components
and their organisation give ivory its extraordinary
physical-mechanical characteristics. Among the
factors which have contributed to the alteration of the
ivory in the underwater environment of El Bajo de la
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Figure 4. Mechanical cleaning of deposits of biological origin
(National Museum of Underwater Archaeology of Cartagena).

Campana we highlight the following: waterlogging,
the dissolving power of water, salinity, shallow and
sedimentary background, water temperature, biota, pH
and redox potential, hydrodynamics and the anthropic
factor. Their interaction with the elephant tusks has
triggered a series of deterioration processes that
include physical (fracture, loss of matter, cracks, etc.),
chemical (dissolution of structural components, surface
stains of pollutants such as tar and also stains that are
intimately incorporated into the surface, mainly iron
oxides, metallic elements in the deposit, infiltration
of exogenous and newly formed components in
fissures and between growth rings, and sedimentation,
especially in the pulp cavity), and finally biological
(damage caused by lithophytes and annelids).

To understand the state of conservation of the elephant
tusks, it was necessary to carry out a chemical-analytical
study with a multi-technique analytical strategy
for the micro-morphological characterisation and
determination of the elemental composition. In order
to accurately evaluate any changes which had taken
place as a consequence of the diagenetic processes
during the burial phase, a non-degraded elephant tusk
has been studied in parallel (Figure 5).

As a result of our analysis of the archaeological
tusk sample, we can establish a series of diagenetic
trajectories that have determined the state of
conservation in which it is currently found. The
immersion period has caused the hydrolysis and
dissolution by gelatinisation of the protein material,
which has increased the sample’s porosity. This process
has led to the development of other parallel secondary
processes such as ion exchange, colonisation by
invasive species of the marine environment, which in
some cases have contributed to the formation of new
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products, the infiltration of autogenic minerals, the
disintegration of bioapatite in the surfaces in contact
with water, partial dissolution of bioapatite crystals
and subsequent recrystallisation with a consequent
increase in crystallinity (Doménech-Carbd et al. 2016).

The tusks of El Bajo de la Campana are therefore
materials of mixed nature with a very important degree
of alteration, which causes the water to become part of
their structure and its loss would lead to serious tensions
that would cause irreversible structural collapse. As
pointed out at the outset, the paucity of documented
cases of ivory from underwater sites means that we
know little about its conservation—fewer than twenty
wrecks of diverse chronology throughout the world,
among which El Bajo de la Campana is one of the oldest.

A review of archaeological ivory conservation reveals
the few treatments applied so far. We know of some
cases of natural or induced drying and impregnation
with acrylic resins with unpredictable and unequal
results. Recently the work of Dr Ian Godfrey of the
Western Australian Museum is a qualitative leap in the
status of the issue. It started with studies on the impact
of the underwater environment on the elephant tusks
of the Vergulde Draeck, a Dutch merchant from the
18th century, and worked for the first time with the
procedure of plastination developed by Von Hagens in
the late 1970s for the preservation of organic specimens
in medical and veterinary education. The Biodur ©
$10 and S15 procedures basically consist of solvent
dehydration (ethanol and acetone), impregnation of the
polymer with catalyst and, finally, cured by exposure to
crosslinker vapours.

There is a variant of the procedure developed by
Dr Wayne Smith of the Archaeological Preservation
Research Laboratory, Texas A&M University (Smith
2003). In Dr Godfrey’s work both procedures are applied.
The effectiveness of the treatment is documented ten
years after the application and the results in all cases
have been satisfactory (Godfrey et al. 2012).

Once these procedures of plastination were known
and the state of preservation of the elephant tusks of
El Bajo de la Campana were defined, we wanted to test
it, in particular the technique Biodur © S15 at room
temperature. For this, we were able to draw on the
extensive experience of professors Dr Rafael Latorre
and Dr Octavio Albors, in charge of the Plastination
Laboratory of the Faculty of Veterinary Medicine,
University of Murcia, who share our interest in
documenting and understanding the possibilities and
suitability of the Plastination procedure on waterlogged
ivory conservation.

We proposed the application of the procedure
in successive phases, first with a tusk section
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Figure 5. Secondary electron image from: A) ivory from the modern tusk; B) ivory from the archaeological tusk; C) detail of
ivory from the modern tusk; and D) detail of ivory from the archaeological tusk.

(SJBC_11_2471_4), then, depending on the results
obtained, proceed to a tusk fragment (SJBC_11_2980)
and finally, to a complete tusk (SJBC_10_1926). In all
three cases, the results were satisfactory and the
recording of parameters such as weight, density or
volume, has demonstrated the dimensional stability of
the procedure.

As already noted above, the steps of the Biodur © S15
plastination procedure at room temperature in all three
cases have been dehydration, vacuum impregnation
and curing. Acetone has been used for dehydration and
the baths have been kept at a temperature of 4° C, to
prevent the exchange from occurring rapidly. The time
to complete the water / acetone exchange depends on
the size and volume of the pieces.

Dehydration is the stage where we noticed some
change; in section SJBC_11_2471_4 the appearance of a
crack seems to be related to the substitution of acetone
for water. However, neither in the tusk fragment nor
in the complete tusk have we observed the appearance
of cracks, or cracks which did not originally exist,
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as is the case of the micro fissure already present in
SJBC_10_1926, which has not evolved with treatment.

The impregnation phase with vacuum aid has been
carried out without problems; the mixture of polymer
and catalyst has been perfectly incorporated in each
case. Bubbling indicated the incorporation of the
mixture of the polymer and catalyst and the exit of
the acetone. When the bubbling ceases we know that
we have reached the end of the process. In our case,
waterlogged ivory, reaching pressure values of 5 mm
Hg - 2 mm Hg has not had any negative impact on the
material and the time used for impregnation has been
proportional to the size and volume of the pieces. After
impregnation, the pieces have been introduced into a
curing chamber where they have been exposed to the
crosslinker vapours, Biodur © Sé.

Results/interpretation
The application of the Biodur © S15 plastination

procedure on waterlogged archaeological ivory of El
Bajo de la Campana has given us satisfactory results.
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Figure 6. Task with inventory number SJBC_10_1926 plastinated (Archive image from MNAS).

The complete tusk and tusk fragment have a smaller
retraction during the curing phase than the section,
so the size and surfaces exposed by the cut seem to be
related to this fact.

The 3D documentation and the register of magnitudes
such as weight, density and volume, before and after
the plastination procedure complement the data
obtained in the characterisation on the degree of
alteration of the waterlogged archaeological ivory.
The dimensional stability that we have achieved
with this treatment was one of the most important
objectives for the conservation of underwater heritage
that we tried to achieved with this work. As for the
final aspect that we obtain after curing, the result is
optimal. Incorporation of the silicone polymer has
slightly enhanced the colour. The parts acquire, after
treatment, the sufficient mechanical resistance for
their handling to be safe and without fear of new losses
or detachments (Figure 6). Tests for understanding the
efficiency of the plastination procedure have consisted
of morphological examination, structural analysis
and mechanical tests. The results have shown that the
consolidating product is chemically stable; it highlights
its high diffusion power and introduces a slight change
in the chromaticism of the tusk.

Discussion and conclusion

The evaluation of the procedure is positive; we
not only manage to eliminate water, but we gain
also a dimensional stability that is essential for the
preservation and study of the pieces. The polymer
becomes the supporting element of a damaged
structure, such as the ivory of El Bajo de la Campana.
Its chemical stability makes it suitable for ivory, as well
as for the exogenous elements incorporated, especially
the most unstable, such as pyrite, and we can achieve a
natural visual appearance.
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The tests of stability with exposure to light, thermal
changes and contaminated media carried out on
the silicon compound used in plastination and on
the tusk fragment subjected to plastination have
revealed the high resistance of the silicon compound
to environmental degrading agents. As in the work
of Dr Godfrey et al. (2010), we must document the
effectiveness of the treatment over time so the next
stage of our work will be the best testimony to its
success.

The results obtained are a stimulus to continue research,
deepen the study of the ivory at El Bajo de la Campana
and to explore conservation procedures based on the
methodology we have presented. Interdisciplinary
work and collaboration between institutions have
proven necessary and fruitful—with the combining of
resources and effort as well as the benefit of broadening
knowledge on the subject and being able to disseminate
it.
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Abstract

Investigation of specific categories of objects from cargoes offers new possibilities in reconstructing the trends of trade and
routes across the Mediterranean Sea. This paper deals with one such category of object: Hellenistic moldmade relief bowls from
the period corresponding to the Late Roman Republic.

The research has focused on the interpretation of groups of bowls recovered exclusively from shipwrecks—though not only
as part of cargoes—or from submerged sites. Finds of this type are known from several shipwrecks: Antikythera, Apollonia B
(Cyrenaica, Libya), Grand Congloue B (Marseille, France), Spargi (Sardinia, Italy), Ciovo and Séedro B (Dalmatia, Croatia).

Comparison of these finds with the bowls recovered from the wreck TSS4 at Torre Santa Sabina, located along the Adriatic
coast 30km north of Brindisi (Italy), is particularly fruitful. This is the most important group of finds of this type to have been
discovered in submerged contexts, both because of its volume (c. 600 fragments belonging to at least 280 cups) and its origin
(cargo of a ship). Furthermore, many dozens of Hellenistic moldmade relief bowls also come from the submerged site of Resnik,

near KaStel Novi (Croatia)—this group, probably produced locally, suggests the existence of workshops in Resnik.

Keywords

Hellenistic moldmade relief bowls, shipwrecks and cargoes, submerged sites, Mediterranean Sea, trades and routes

Introduction

Reconstruction of trading relations and sailing routes
in the ancient Mediterranean Sea has usually relied on
archaeological data from shipwreck cargoes of which
the study of amphorae has always been the main and
fundamental source. Amphorae have traditionally
played a key role in our understanding of commercial
relations between the cities of the Mediterranean
Basin, in particular where they occur in association
with equally important classes of fine wares (e.g. black-
gloss, red-gloss or red-slip ware, etc.) or common wares
and cooking vessels.

Yet the study of other specific—but less conventional—
categories of objects, possibly coming from shipwreck
cargoes, may offer different possibilities for collecting
new archaeological data sets. It also contributes to a
more precise definition of the pattern of sailing routes
and trends in the trades in the ancient Mediterranean.

The main aim of this research is to provide a new point
of view for understanding the role of some important
trading hubs within the Mediterranean Basin and for
defining their manufacturing and commercial relations
during the Hellenistic and Late Roman Republican
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periods. Following the methodology adopted in
Antonazzo (2015-2016), the research has been carried
out through the investigation of a specific class of
artefact, generally defined as ‘Hellenistic moldmade
relief bowls’. This paper focuses on finds discovered
at submerged sites, with special attention to bowls of
this kind recovered from shipwrecks as part of cargoes.
Indeed, they may offer new archaeological data about
the origins of the ships and contribute to the definition
of the nature of commercial relations between the
different areas of the Mediterranean Basin. All the data
and final results of this paper are updated to 2017

Hellenistic moldmade relief bowls

Bowls defined as ‘Hellenistic moldmade relief bowls’
belong to a very broad group of Hellenistic ceramic
vessels produced from about the last quarter of the
3rd century BC to the first half of the 1st century BC.
Production started in Athens at the end of the 3rd
century BC. Clay bowls decorated with motifs in relief
suddenly appeared, an innovation aiming to imitate the
luxurious and more expensive metal vessels. Athenian
strata have yielded the oldest finds of this class of
object, but bowls of the same type have been discovered
frequently across the ancient Mediterranean area.
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The moldmade relief decoration technique was an
instant success and these products became immediately
fashionable. Local workshops were established first in
Corinth and then in numerous other cities especially in
Greece (Argos, Ephestia, Elis, Gortys of Arcadia, etc.) and
Asia Minor (particularly Ephesos, Knidos, Hierapolis
of Phrygia, Kyme, Miletus, Pergamon, Samos, Sardis,
etc.), and also in the Adriatic (Dyrrachium, Pharos,
Resnik, Vis/Issa, Zadar/lader, etc.) and Tyrrhenian
(Cosa, Mevania and Ocriculum, Nora, etc.) areas and
in the Black Sea region (Pontic Olbia, Pantikapaion,
Tomis, etc.). At the same time the exports spread
throughout the entire Mediterranean Basin (Antonazzo
2015-2016; Babin 2004; Bouzek 1985, 1990; Brusi¢ 1990,
1999; Courby 1922; Dereboylu 2001; Edwards 1981, 1986;
Edwards 1956, 1965, 1975; Guldager Bilde 1993, 2010;
Kogler 2000, 2014; Ladstdtter 2005; Laumonier 1977;
Massa 1992; Puppo 1995; Rogl 2001, 2014; Rotroff 1982,
1997; Rotroff and Oliver 2003; Semeraro 2003, 2005;
SeSelj 2008; Siebert 1977, 1978).

All the bowls were characterised mainly by a
hemispherical shape with relief decorations and
produced using a unique though common technique
of manufacture: their standard manufacturing process
used moulds to define shape (modelling it also on
the potter wheel) and relief motifs. According to
Rotroff (1982: 2-3), we should define these products
as ‘Hellenistic hemispherical moldmade ceramic relief
bowls’ to encapsulate all their peculiarities, but this
definition, although appropriate, seems too complex a
periphrasis.

The class is also known by the conventional term
‘Megarian bowls’ coined by Benndorf (1868) and
still used for its univocal and synthetic value; this
term is however incorrect, as it is the result of an
archaeological misunderstanding. During his research
Benndorf wrongly thought that Megara had been the
first production centre, but we now know that this type
of bowls was never produced there.

Many definitions (‘Hemispherical moldmade relief
bowls’, ‘Hellenistic relief bowls’, ‘Moulded relief ware’,
‘Moldmade bowls’, etc.) created by several authors
(Brusi¢ 1999: 4; Edwards 1956: 83-84; Edwards 1975:
151; Glinay Tuluk 2001: 51; Massa 1992: 32; Rotroff
1982: 2-3; Rotroff 1997: 3; Rotroff and Oliver 2003: 91)
represent other attempts—more or less successful—to
simplify the nomenclature, however, none of them use
unequivocal terms. More recently, the acronym MMBs
for ‘MoldMade Bowls’ has also been proposed (Gudalger
Bilde 2010: 269; Rosenthal-Heginbottom 2016; 113). In
the following text, we introduce the acronym HMR
(Hellenistic Moldmade Relief) bowls to indicate this
class of wares.
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Hellenistic moldmade relief bowls from shipwrecks
and submerged sites

Although many publications include studies of
HMR bowls, in many cases this class of objects is
not completely understood and its significance is
underestimated. This kind of pottery can offer a new
perspective for the study of commercial relationships
between the cities of the Mediterranean Basin
during the Late Roman Republican period. Through
the identification of production workshops and the
study of specimens and fragments found in stratified
contexts in settlements, necropoleis and tombs, on
sites for votive offerings as well as underwater sites,
it is possible to plot the distribution of the HMR bowls
across the Mediterranean. These geographical data
may contribute to our understanding of the relations
and connections between different areas in the
Mediterranean and may also support hypotheses about
ancient trades and routes.

In this paper, our investigation is focused exclusively on
the interpretation of significant HMR bowls recovered
during underwater archaeological research and
brought to light from shipwrecks or other submerged
sites. Special attention is focused on those particularly
significant assemblages of bowls that can be identified
as parts of cargoes.

Torre Santa Sabina 4 shipwreck

Torre Santa Sabina is a small natural landing place
located along the Adriatic coast of southern Apulia,
about 30km north of Brindisi, Italy (Figure 1: n. 1). The
importance of the bay is revealed by the exceptional
underwater evidence discovered on the seabed,
including the remains of cargoes and wooden hulls
related to at least five ships (Antonazzo 2004-2005;
Antonazzo 2014; Antonazzo and Nuovo 2018; Auriemma
2014). In particular, a significant volume of Hellenistic
Moldmade Relief ware has been recovered from the
submerged context related to the shipwreck named
Torre Santa Sabina 4 (TSS4).

This archaeological evidence consists of c. 600
fragments belonging to at least 280 bowls; they surely
represent the most important group of finds of this type
discovered in Italy due both to the noteworthy quantity
and to find context (Figure 2). The majority of these
finds can be identified as imports from Asia Minor,
especially from the workshops of Ephesos, Miletus and
Knidos that were already known for their exports to
Italy, Spain, southern Gaul and even southern Russia.
Among those produced at Ephesos, the bowls related
to the workshop of Menemachos (mid-2nd century BC)
and the so-called workshop of the Monogram [TTAP]
are particularly significant; the latter was the most



SHIPWRECKS AND CARGOES

MEDITERRANEAN BASIN

1 - Torre Santa Sabina 4 4 - Spargi 7 -3¢éedro B
2 - Antikythera 5 - Le Grand Congloué B 8 - Zadar (lader)
3 - Apollonia B 6 - Ciovo - Gospa Prizidnica 9 - Resnik (Siculi)

Figure 1. Hellenistic moldmade relief bowls from shipwrecks and submerged sites in the Mediterranean Basin.
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Figure 2. Torre Santa Sabina 4 shipwreck: some HMR bowls (A. Antonazzo; University of Salento).
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important Aegean production centre in the second and
third quarters of the 2nd century BC.

Other Ionian workshops can be identified in this group
of finds, such as the Beautiful Medusas (dated to the
first half of the 2nd century BC), the Comedian with
the Stick and Philon (dated to the end of the 2nd-1st
century BC), yet these are less represented. A smaller
number of specimens correspond to Attic production
(or show some Attic influence) and Peloponnesian
workshops (Argos, Corinth, Sparta, Elis).

The presence of a specimen from the workshop of the
Argive-Corinthian Monogram is noteworthy as the
only one from the eastern Peloponnese that we know
travelled beyond its regional boundaries between the
end of the 3rd and the middle of the 2nd century BC
(Antonazzo 2014; Antonazzo 2015-2016; Siebert 1977).

In contrast, it seems that the so-called ‘Tarantine’
production identified by G. Siebert (1977) can almost
certainly be discounted. The author assigned only
five fragmentary examples to this group, and these
are considered dubious for various reasons: uncertain
identification due to alterations of the clay, the oddity
of their presence—limited to only a few fragments—in
a cargo of cups exclusively imported from Greece and
finally the lack of conspicuous finds of the same ware
in Taranto itself. All these factors could instead point to
an origin in the eastern Adriatic.

A very small number of bowls (including several
decorated with accurate vegetal motifs accompanied
by masks on the bottom) can be compared to examples
found in many eastern Adriatic sites, like Palagruza,
Resnik, Vis and Cape Plo¢a, among which several
fragments of relief kraters are comparable to the
corresponding pieces from Torre Santa Sabina. Even
examples of the Ionic type, characterised by the so-
called ‘Delian’ profile, find numerous parallels with
other finds from central Dalmatia and the ateliers of
Dyrrachium (Antonazzo 2014; Antonazzo 2015-2016).

The main cargo of the ship TSS4 consisted of a
significant number of Late Republican amphorae of
Salentine production (Apani and Giancola types, for
both wine and oil, that are a transitional type between
the late Greco-Italic and the Lamboglia 2), Dressel 2-4
(probably produced in Kos together with Chian, Knidian
and Thasian types) and Rhodian amphorae (some of
which are stamped with the eponym Aristodamos 11),
several ‘early’ Tripolitanian productions and one nearly
complete Punic amphora. The rest of the cargo included
fine wares, storage and cooking wares produced in
Puglia, in the Aegean Basin, and, to a lesser extent,
in the Tyrrhenian Basin: black-gloss ware; Campana
A ware; Eastern Sigillata A ware; Knidian-type cups;
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‘colour-coated ware’; thin-walled pottery; lamps; plain
and cooking wares (Antonazzo 2014; Auriemma 2014).
The amphorae and other items of the cargo suggest
that the wreck should be dated to the second half of the
2nd century BC.

The ship’s hull was not identified; only a few small
fragments of wood were recovered during the 1970s and
1980s research. Some of them seemed burnt, suggesting
that the ship sank because of fire on board and broke
against the cliff. Another wooden boat fragment,
perhaps part o