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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 
(IKUWA6), 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

Preface



viii

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 IKUWA 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 IKUWA6 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 
IKUWA6 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 IKUWA6 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 IKUWA6. 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 IKUWA6 organisers, gave the organising team much confidence in delivering a high quality and memorable 
event.

Conference Organisation and Acknowledgements
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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 IKUWA6. 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 Förderung der Unterwasserarchäologie e.V.,  
     Germany
David Blackman  Vice-Chair University of Oxford, England
Peter Winterstein IKUWA1  Deutsche Gesellschaft zur Förderung der Unterwasserarchäologie e.V,  
     Germany
Beat Eberschweiler IKUWA2  Swiss Society of Underwater Archaeology, Switzerland
Mark Beattie-Edwards IKUWA3  Nautical Archaeology Society, England
Luka Bekić  IKUWA4  International Centre for Underwater Archaeology, Croatia
Hrvoje Potrebica  IKUWA4  University of Zagreb, Croatia
Iván Negueruela  IKUWA5  National Museum of Underwater Archaeology (ARQVA), Spain
Jennifer Rodrigues IKUWA6  Western Australian Museum, Australia
Arianna Traviglia  IKUWA6  Italian Institute of Technology / Università Ca ‘Foscari Venezia, Italy 

IKUWA6 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 / IKUWA6 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   Secretaría de Estado de Cultura, Ministerio de 
     Educación, Cultura y Deporte / IKUWA5 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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IKUWA6 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 
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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 IKUWA6.

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 
IKUWA6.

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 IKUWA6. 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 IKUWA6. 
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
 • Università Ca ‘Foscari Venezia, Venice

Before the conference

Because IKUWA6 was the first time an IKUWA conference 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.

IKUWA6 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 
IKUWA6 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 IKUWA6 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 IKUWA6 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 (OJS), 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 



xv

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.

Western Australian Museum

Commonwealth Department of Environment and 
Energy & Australian Historic Shipwreck Preservation 
Program

  

Heritage New Zealand Pouhere Taonga

Environment, Land, Water and Planning, Victoria

New South Wales Office of Environment and Heritage

Norfolk Island Museum

Northern Territory Government

South Australian Department of Environment, Water 
and Natural Resources

Tasmanian Government

Queensland Government
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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 IKUWA6, 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 IKUWA meeting, IKUWA7, in Helsinki, 
Finland.
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Abstract

Underwater cultural heritage (UCH) has both an historical and archaeological value. It can reveal a new side to human nature and 
open up windows to the past. This unique heritage asset includes the remains of ships and shipwrecks, their cargoes, harbours, 
shipyards, quays, jetties, lighthouses, wharves, fish-traps and the now-submerged ruins of ancient cities and buildings.

Underwater cultural heritage can be presented to the general public in attractive ways and the easiest is via museums. Some 
museums are still following traditional and outdated methods, which confine artefacts and site information to glass showcases 
with written labels, which is no longer consistent with modern-day exhibition practices. Without an exciting and engaging 
approach to the presentation of underwater cultural heritage, museum visits often result in a lack of enthusiasm for this heritage 
asset. Creative ideas and methods in presenting underwater cultural heritage, i.e. effective in attracting audience, include the 
reconstruction of underwater archaeological sites or entire ships that visitors can enter and explore. More recently, the use of 
technology for exhibitions has taken on a new dimension with the use of advanced multimedia, three-dimensional modelling 
and virtual reality.

This paper will discuss the dilemma of presenting underwater cultural heritage by highlighting some of the creative display 
methods and ideas, and outline what can be done to encourage audiences to visit museums. Furthermore, this paper will provide 
a brief overview of some maritime museums around the world and their strategies in presenting and displaying their collections.

Keywords

Presenting heritage, recovery, conservation, maritime museums, 21st century

Introduction

The cultural heritage that lies beneath the sea is part of 
the universal heritage of humanity and differs in many 
respects from archaeological sites on land (Grenier 
2006: 10; Smith and Couper 2003: 30).

Underwater Cultural Heritage means all traces of 
human existence having a cultural, historical or 
archaeological character which have been partially or 
totally under water, periodically or continuously, for at 
least 100 years.

Article one of the UNESCO 2001 Convention on the 
Protection of Underwater Cultural Heritage (Paris 2001)

Thus UCH includes both underwater and terrestrial 
sites, consisting of the remains of ships and shipwrecks, 
their cargoes, harbours, ship yards, quays, jetties, 
lighthouses, wharves, fish-traps and the ruins of 
ancient cities or villages, that for reasons such as sea 
level changes or catastrophes, have ended up beneath 
the surface of the water. UCH also includes aircraft, sea-
walls, breakwaters and coastal building defences such 
as castles (Linder and Raban 1976: 12–13; Martin 1981: 
17; Staniforth 1993: 216; UNESCO Convention 2001: 3–4).

Underwater archaeological remains are irreplaceable 
cultural resources that form part of our national and 
international heritage, and have a significant role to 
play in the intricate jigsaw puzzle of the past. They 
have a historical and archaeological value, as they allow 
discourse and reflection upon the past and can reveal 
a new side to human nature, opening up windows to 
history. If destroyed or disturbed, these archaeological 
remains are lost forever (Robinson 1998: 3; Vadi 2009: 
856–57; Wijkander 2007: 66).

The question now is how we should present this unique 
heritage in 21st-century museums? How we can deliver 
this heritage to the public? Should we recover to 
display?

The dilemma over presenting UCH

UCH can be presented to the general public in attractive 
ways in museums. However, before displaying, this 
unique heritage passes through two main stages, 
recovery and conservation, which are costly, risky and 
time consuming. Conservation in particular has the 
highest cost rate; it could exceed the whole project 
budget (Muckelroy 1980: 180; Pearson 1977: 37). After 
conservation, the default stage is display, which 
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presents its own dilemmas as archaeologists face the 
problem of space limitation. The capacity of museums 
to house excavated shipwrecks or large collections of 
artefacts is generally limited. In addition, such finds 
need special display requirements including air-
conditioned rooms and controlled humidity, as well as 
temperature and light control.

The dilemma over presenting UCH lies in the high rate 
of recovering artefacts and the low rate of displaying 
them. Whilst there is no reason for recovering any 
archaeological artefact, plenty of information can be 
gained from surveying, mapping, photographing and 
recording alone, without recovering or even disturbing 
the site by conducting excavation (Hutchinson 1996: 
289; Nash 2001: 3; Robinson 1998: 7, 11, 85; Zamora 2008: 
21). At the same time, plenty of display methods could 
be implemented to deliver these underwater artefacts 
to the public without recovery. If the underwater site 
or artefact is threatened in some way by natural or 
human factors, then recovery may be necessary, but 
only the most threatened underwater artefacts should 
be recovered.

A considerable number of countries around the world 
are suffering from this dilemma, and Egypt is one 
of them. Over the last twenty years, the Egyptian 
department of Underwater Antiquities, in collaboration 
with various foreign underwater archaeological 
expeditions, recovered vast number of artefacts 
including huge statues, parts of submerged buildings, 
anchors, coins, pottery, and porcelain, golden and 
wooden pieces. These ended up in stores and only the 
archaeologists, specialists and researchers know about 
them and have the ability to access them. This results 
in a lack of general public awareness, appreciation and 
knowledge. Approximately 95% of these artefacts are in 
storage after years of conservation processes, while 5% 
are displayed using classical and traditional methods 
such as glass showcases with information labels or 
open air displays in a number of places and museums 
in Egypt (Figure 1).

Some museums around the world still follow traditional 
methods that confine artefacts to glass showcases 
with written information labels, but this is no longer 
consistent with modern-day exhibition practices. 
Without an exciting and engaging approach to the 
presentation of UCH, museum visits often result in 
a lack of enthusiasm for this heritage asset. Glass 
showcases and information labels are a classic approach 
to museum displays. But we should not stop there.

Obviously, recovering the remains of ancient 
archaeological artefacts or shipwrecks from the sea 
depths for exhibition makes it accessible to a much 
wider audience, leading to a rapid and significant 

development in the value of UCH in the eyes of the 
public. For example, the raising of the Vasa shipwreck 
succeeded in attracting the public and the Vasa museum 
is still one of the most appealing attractions for the 
general public. Other examples include the raising and 
displaying of the Mary Rose shipwreck (England) and 
the Bremen Cog shipwreck in the German Maritime 
Museum in Bremerhaven (Alves 2008: 82).

The following table (Table 1) highlights a number of 
facts about the recovery and conservation process 
for the Vasa, Mary Rose and Bremen Cog shipwrecks 
(Bjordal and Nilsson 2008: 862; Chippindale 1983: 
281–84; Davidde 2002: 83; Delgado 2001: 454; Koschtial 
2008: 67–8; Maarleveld, Guérin and Egger 2011: 91–5; 
Martin and Flemming 1977: 214; Mary Rose Trust 2016; 
Ortmann, McKinnon and Richards 2010: 39; Schofield et 
al. 2011: 354; Vasa Museet 2016).

While these shipwrecks succeeded in attracting 
the general public, the recovery and conservation 
operations were exceedingly costly, risky and time 
consuming, and are exacerbated by the potential 
hazards of losing and damaging the artefacts. At the 
same time, this heritage could be made much more 
accessible and attractive to the public, while avoiding 
the recovery of every discovered artefact, by expanding 
the range of display techniques. And the relevant word 
is ‘explore’.

Ideas and methods in presenting UCH

Most maritime museums around the world do not 
depend on their display of real artefacts—it is the ideas 
that are enough to create an attractive and innovative 
maritime museum.

Figure 1. Percentage of displayed verses stored artefacts in 
Egypt (Chart by the author).
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Replicas

Building a replica is a creative method for presenting 
the UCH to the public, as it can narrow the gap between 
the artefact itself and the visitor. It gives the visitor a 
chance to touch, feel and explore the object, specifically 
in the case of a replica vessel. Replicas can be made of the 
whole ship, artefacts, or the underwater archaeological 
site scene itself, as in the following examples:

 • Hatshepsut replica boat which is called Min of 
the Desert; it is now on display in Suez Museum, 
Suez- Egypt (Figure 2) (Ward 2012: 217–32).

 • The Ulburun life-sized replica from the late 
Roman period at Bodrum Museum of Underwater 
Archaeology, Turkey.

 • A replica of an American whaleboat known as 
Beetle at Western Australia Maritime Museum, 
Fremantle, WA, which is, in the author’s opinion, 

Table 1. Facts about the recovery and conservation process for the Vasa, Mary Rose and Bremen Cog shipwrecks.

Recovery Process Under 
Conservation Costs Hazards

Vasa Shipwreck More than a year
(lifted as a whole). 17 years Over £5 million 

Risk during recovery 
(potential of collapsing)
+
Risk during conservation 
(potential of losing)

Mary Rose 
Shipwreck

More than a year (lifted as a whole but this is 
only about 1/3 of the ship). In addition to the 
recovery of the contents. 

34 years Over £5 million

Bremen Cog 
Shipwreck

(Lifted dismantled and reconstructed after 
complete recovery). 18–20 years Over £4 million

Figure 2. Hatshepsut replica boat Min of the Desert, Suez Museum, Suez- Egypt (Mona Mokhtar).
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a masterpiece. It is stunning; an amazing and 
attractive replica that reifies an historical 
story (Figure 3). Additionally, the WA Maritime 
Museum houses a beautiful submarine replica 
called Tenix AE2 submarine conning tower, 
distinguished with seashells and seawater 
effects like rust, corrosion and concretions, in 
a marvellous scene that catches the eye. This 
submarine is the best example of the ability to 
make a replica close enough to appear to be a 
real artefact, and how to deliver it to the public 
in an attractive and innovative way (Figure 4).

Visualisation

Visualisation is another method in reifying history, and 
is considered a successful way to deliver information to 

the public. For example, the visualisation made for boat 
and shipbuilding at Odisha State Maritime Museum, 
India.

Models

Making models of different sizes for the most important 
artefacts (vessels, amphorae, coins, anchors, parts 
of ancient buildings) is the easiest and most creative 
method not only for displaying, but also for increasing 
the museum income, by encouraging the public to buy 
models and keep a piece of history. The British Museum 
produces incredible and stunning small souvenirs and 
models of iconic artefacts that are eye-catching.

As for display, models of ancient tools such as the 
ancient navigation tools housed at the South Australian 

Figure 3. Replica of an American whaleboat, known as Beetle at Western Australia Maritime Museum, Fremantle, WA.  
(© The author).

Figure 4. Replica of Tenix AE2 submarine conning tower at Western Australia Maritime Museum, Fremantle, WA.  
(© The author).
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Maritime Museum in Adelaide can be produced in order 
to let visitors handle them (Figure 5). Moreover, models 
are not only appropriate just for small sized artefacts, 
but also models for entire underwater archaeological 
sites, like the Xantho shipwreck site reconstruction in 
the Shipwreck Galleries, Western Australia Maritime 
Museum, Fremantle.

Cinematic exhibitions

Producing a short movie that narrates the story of 
the destruction of an ancient vessel, or any type of 
historical story or information about sailors, traders, 
shipboard society, trade routes, and shipbuilding 
techniques, could be more engaging for visitors than 
reading information labels and posters containing 
long texts. These movies would be more attractive, 
providing exhilarating sound effects and displayed via 
large room-sized screens. Short movies like these are 
already in use at the Netherlands Maritime Past exhibit 
at the National Maritime Museum, Amsterdam, and in 
the Australian National Maritime Museum, Sydney.

Hands-on exhibitions 

This type of display attracts both children and adults. 
Hands-on displays are tools to deliver complicated 
information, like the boat balance, in an easy and 
entertaining way for children. At the Australian 
National Maritime Museum, Sydney, this information 
is delivered through making a plastic boat model. 
The child must find the correct way to make the boat 
balance by moving a certain number of blocks.

Virtual reality 

Virtual reality and technology are the keywords of the 
21st century. Virtual reality is the term used to describe 
a three-dimensional, computer-generated environment 
that can be explored and interacted with by a person 
immersed within this virtual environment. A person 
can control what he or she wants to see or focus on, by 
using a mouse/remote control, or performing gestures 
while wearing a head-mounted display (HMD) or 3D 
glasses (McCarthy 2011: 1041).

Virtual reality can be used in displaying artefacts and 
information that the museum cannot present either 
due to lack of space or fragility and need for special 
handling. It can also help in reconstructing artefacts 
that cannot be easily viewed or that no longer exist 
(Flyg 2011: 289; McCarthy 2011: 1041; Weirich 2007: 79).

Cave and Cave two are alternative tools in using virtual 
reality. A cave is an immersive virtual reality system 
inside a cube room with four screens (three walls 
and a floor), and is used to display different types of 
visualised information from many disciplines while the 

user wears 3D glasses. Cave two is considered the next 
generation of Cave, which is a display system with a 
curved video wall of 3D LCD screens (Manjrekar et al. 
2014: 130–35; Scott et al. 1997: 1–14).

Computer vision photogrammetry—3D modelling 

Photogrammetry is one of the alternative tools in using 
virtual reality in archaeology, and has become one of 
the most essential recording and documentation tools 
in any maritime archaeology project. Photogrammetry 
is a method to produce a 3D model using computer 
software such as Agisoft Photoscan and Autodesk’s 3D 
Studio Max for producing an animated video, which 
reconstructs the artefact.

Agisoft Photoscan works by uploading a number of high-
quality overlapping 2D pictures into the software, which 

Figure 5. Model of sextant at South Australia Maritime 
Museum, Adelaide (© The author).
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is easy to use, and which generates accurate 3D models 
(Damme 2015: 231–38). The generated models can be 
manipulated by the user to view details from all angles. 
As well as using the Computer Vision Photogrammetry 
as a recording and documentation tool, it can also be 
used as an educational tool. The Alexandria Centre for 
Maritime Archaeology in Alexandria, Egypt, produces 
3D models for a number of underwater and terrestrial 
sites for educational purposes. However, this facility 
could make a difference if used to display UCH in Egypt 
and other countries around the world. This technology 
could be used to display the most fragile artefacts, which 
are not easy to display to the public due to protection 
and conservation requirements. Furthermore, it 
could be extremely useful in bringing the underwater 
archaeological sites to visitors through the use of sound 
effects. Certainly, this technology requires a significant 
budget, however, satisfying results can also be achieved 
by using low cost devices. In other words, for display 
purposes we do not need complicated and expensive 
devices and machines, which are only required for 
interpretation purposes.

3D printing 

3D printing is a flashlight of 21st century technology. 
As with printing papers and posters on different types 
of materials, it offers the ability to print reified objects 
made of coloured plastic. Computer software programs 
like Agisoft Photoscan and 3D Max produce the required 
3D designs and then send the design to the machine, 
without using any prepared moulds. The user can 
print any shape or size, be it a complicated or simple 
design, in a matter of hours (Zhang 2013: 1383–84). 
Furthermore, 3D printing facilities are available in a 
number of countries around the world, such as England 
and Australia.

3D printed models could not only be used in displays, 
but also in increasing museum income, through the 
same process of making ordinary models, as mentioned 
above. 3D printed models would be an effective tool in 
generating enthusiasm among the public for visiting 
the museum frequently and raising awareness about 
UCH by giving them a chance to keep a small plastic 
model of an artefact, or an entire site (Figure 6).

Conclusion

These innovative ideas and technology would make 
a difference displaying the UCH of Egypt and other 
countries around the world. These concepts avoid the 
need to recover every discovered artefact, especially 
large ones and, consequently:

 • Avoid the risk of artefacts collapsing during the 
recovery process if they are not effectively and 
efficiently supported;

 • Avoid the risk of losing artefacts during the 
conservation process or in the period prior to 
conservation (hours after recovery). This period 
is crucial because it can cause irreversible 
damage if artefacts are allowed to dry without 
following the right procedures, such as cracking. 
This is especially true of organic materials, which 
can be reduced to nothing in a matter of hours 
after recovery. That is to say, the conservation 
of underwater archaeological materials has 
always posed difficulties for archaeologists and 
conservators as it requires extensive, expensive 
and time-consuming treatment to remain stable 
in air. Archaeologists have long been aware of the 
innate natural ability of water, and sediments, 
to preserve a wide range of cultural materials 
(Bjordal and Nilsson 2008: 862; Davidde 2002: 

Figure 6. 3D printed models produced by John McCarthy and displayed at the 3D modelling and interpretation for underwater 
archaeology workshop, Flinders University, Adelaide (© The author).
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83; Koschtial 2008: 67–8; Maarleveld, Guérin 
and Egger 2011: 91–5; Ortmann, McKinnon and 
Richards 2010: 39); and,

 • Provide an alternative to museum space 
limitations, and avoid accumulation of artefacts 
in stores.

These ideas and technology could help in:

 • Visualising sites that may have been destroyed 
or cannot be visited;

 • Interacting with displays;
 • Attracting visitors; and,
 • Increasing museum visitation and public 

enthusiasm.

Finally, this is how we should display UCH in the 21st 

century. So, we should not recover to display. Although 
some of these ideas could also prove costly, and may 
not attract all of the general public, it is safe to suggest 
that some will be amused by this technology, while 
others will prefer traditional methods of displaying 
artefacts. Perhaps the ideal solution would be to find 
a balance between traditional and innovative methods 
for museum displays and exhibitions.
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