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Our underwater cultural heritage forms a significant part of humanity’s
shared heritage. Lying in the depths of the world’s oceans, lakes and
rivers are an abundance of hidden relics; shipwrecks and the ruins
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R e information that bears testimony to life across the ages.

For centuries, this heritage has remained well-preserved and to some
extent protected by the waters that surround it. In recent decades,
however, commercial exploitation of marine resources and advances
in diving technology have rendered these archaeological sites more
accessible and, therefore, more vulnerable to looting and destruction.
The vast nets of fishing trawlers drag and damage the timbers and cargo
of submerged ships; treasure hunters salvage valuable artefacts with
little regard for the archaeological context that they are dismantling,
while natural disasters and man made developments sweep away all
traces of what once existed, often before they are even discovered.

The increasing threats to this fragile archaeological resource led to
the adoption of the Convention on the Protection of the Underwater
Cultural Heritage by the UNESCO General Conference in 2001. At the
time the Convention was adopted, only a few countries in the Asia-
Pacific region had the expertise and equipment necessary to conduct
scientific excavation on shipwrecks found in their territorial waters. By
ratifying the 2001 Convention, States Parties can take advantage of
international cooperation to protect underwater archaeological sites
wherever they are located.

For the effective implementation of the 2001 Convention and the
Rules of its Annex, UNESCO focused its efforts on raising public
awareness on the importance of underwater cultural heritage and
in building the capacity of Member States to protect and manage
their underwater archaeological sites. In response, UNESCO Bangkok
formulated and implemented a regional capacity-building project
entitled ‘Safeguarding the Underwater Cultural Heritage in Asia and
the Pacific’ which was funded under the UNESCO-Norway Funds-in-
Trust Cooperation. UNESCO is especially grateful to the Norwegian
Government for their generous support to this innovative and
important project.



Under the project, a Regional Field Training Centre on Underwater
Cultural Heritage was established in Thailand within the precinct of
the Underwater Archaeology Division of the Fine Arts Department.
UNESCO is also very grateful to the Royal Thai Government for providing
the venue, the equipment and human resources needed to run the
training courses. From 2009 to 2011, three six-week Foundation Courses
and two ten-day Advanced Courses were successfully held, benefitting
seventy national experts from sixteen Asia-Pacific Member States, as
well as one participant from Kenya in East Africa.

This publication combines all of the curriculum material developed by
our pool of international expert trainers. Designed to be both practical
and user-friendly, this training manual will be used to form the basis
for future six-week Foundation Courses hosted by the Regional Field
Training Centre. It is my sincere hope that this manual will also be used
or adapted for similar training courses in other regions.

NN

Francesco Bandarin

Assistant Director-General for Culture
UNESCO
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Welcome to the

First Foundation Course of the
UNESCO Asia-Pacific Regional Field Training Centre on
Underwater Cultural Heritage

26 October - 5 December 2009
Chanthaburi, Thailand

ROYAL MINISTRY
OF FOREIGN AFFAIRS
NORWAY

Welcoming banner from the First Foundation Course on Underwater Cultural Heritage. © UNESCO/Takahiko Makino

Background

At the time when the Convention on the Protection of the Underwater Cultural Heritage was adopted
by the UNESCO General Assembly in 2001, maritime archaeology was a relatively new discipline
in Asia and the Pacific. Therefore, it was no surprise that during the UNESCO Asia-Pacific Regional
Workshop on the 2001 Convention on the Protection of the Underwater Cultural Heritage (Hong Kong,
SAR China, November 2003), the delegates identified the urgent need for a regional capacity-building
programme to prepare them for the ratification of the Convention and to enable the effective
implementation of the Convention in their countries. An offer by the Sri Lankan delegation to host
a regional field training centre (hereafter referred to as the Centre) within the precinct of their
Maritime Archaeology Unit at the World Heritage Site of Galle, Sri Lanka, was welcomed and accepted.



In response, UNESCO Bangkok formulated a project entitled ‘Safeguarding the underwater cultural
heritage of Asia and the Pacific: building regional capacities to protect and manage underwater
archaeological sites through the establishment of a regional Centre of Excellence field training
facility and programme of instruction’. The regional training programme aims to embed the capacity-
building and human resource development through the participation of site managers and national
experts nominated by the competent national agencies responsible for safeguarding underwater
cultural heritage. Moreover, beneficiaries are expected to share the skills and knowledge
acquired from their training with their pool of national experts in their home countries.

The development goals towards which the regional project contributes are: (a) to protect
underwater cultural heritage; and (b) to foster peace and social cohesion among participating
Member States. The protection of underwater cultural heritage also has an important economic
aspect, considering that tourism may develop around underwater sites if properly managed and
interpreted in on-site museums.

Through the establishment of a Centre, the project aims to achieve the following objectives:

1 Build regional capacity in the protection and management of underwater cultural
heritagethrough professionaltraininginfieldtechniquesonunderwaterarchaeological
site inventory and mapping, non-invasive techniques of site identification, inventory
and investigation, museology techniques, and site monitoring and protection accor-
ding to international professional standards. The application of the provisions of the
Annex to the Convention is particularly stressed.

2 ProvideaneffectivenetworkingplatformamongpartnerMemberStatesbyencouraging
close collaboration and dissemination of best practices, thereby promoting regional
cooperation through exchange of information on the conservation and management
of a shared heritage.

3 Prepare Member States in the ratification and implementation of the 2001 Convention
and its Annex.

With the approval and funding support of the Royal Government of Norway, the project started to be
implemented in March 2008 with a training course for Sri Lankan archaeologists and conservators to
prepare them to be the future trainers of trainees coming from the region.

In April 2008, a Project Steering Committee Meeting was convened in Galle, Sri Lanka to decide on
the project implementation strategy. The Committee decided to implement the project in the form
of Foundation Courses and Advanced Courses on specialized topics. Within the approved duration of
the project, two Foundation Courses and two Advanced Courses were foreseen to be organized. The
Committee also planned to organize the first Foundation Course in October 2008. After the committee
meeting, a training curriculum began to be developed and efforts were made to locate shipwreck sites
in southern Sri Lanka that would be used for the practical components of the fieldwork.

However, despite the interest and commendable effort of the Sri Lankans, the first Foundation Course
was postponed due to domestic difficulties. As these issues did not improve sufficiently during the
following months UNESCO decided to find a new location for the training centre.




1 Thailand as Host to the Regional Field Training Centre

The Underwater Archaeology Department (UAD) of the Fine Arts Department of Thailand was
approached to discuss the possibility of transferring the venue of the Centre to Thailand. The facilities
and diving equipment of the UAD were found to be more than adequate to support the regional training
activities. The Director of the UAD expressed his interest and enthusiasm to host the Centre, using the
department’shumanand technical resources. Given the positive response, UNESCO sought the approval
of the Government of Norway donor to change the venue of the Centre to Thailand, which was granted.

In May 2009, the Government of Thailand through its competent authority, the Fine Arts Department of
the Ministry of Culture, agreed to host the Centre within the infrastructure of the UAD in Chanthaburi,
Thailand, 250 kilometres away from Bangkok where the UNESCO office is located.

As the venue of the Centre, Thailand offers many advantages, as follows:

Accessibility: Thailand is centrally located in the Asia-Pacific region, thus reducing international
transport costs of students to attend training courses. Its excellent road network facilitates local
transfers between the airport in Bangkok, the Centre and coastal locations of field components
of training courses. The UNESCO Asia-Pacific Regional Office is also located in Bangkok, thereby
facilitating project supervision and monitoring.

Technical expertise and resources: The UAD has a professional staff of two maritime archaeologists
and a technical diving team of ex-navy personnel. Since 1974, the UAD has had a long experience in
underwater archaeology and collaborated closely on field surveys, scientific investigation/excavation
and training activities with the Royal Thai Navy, the Regional Centre for Archaeology and Fine Arts
of the South-East Asian Minister of Education Organization (SEAMEO-SPAFA) and the Faculty of
Archaeology of the Silpakorn University based in Bangkok, Thailand. Furthermore, the UAD has never
dealt with commercial enterprises in shipwreck excavation. The UAD is well equipped with surface
supply equipment, scuba, trimix and rebreathers. It also has a newly commissioned diving vessel
equipped with a rigid inflatable support boat, decompression chamber, adequate communication
facilities and other equipment needed for underwater archaeological activities.

Logistics: The Fine Arts Department has provided a building as a venue for the Centre. It is conveniently
located near the mooring place of the UAD diving vessel by the shore of the Chanthaburi River. The
Centre has a fully equipped lecture room and accommodation facilities for students and trainers. It
is also located near the UAD offices and the National Maritime Museum. Moreover, a modern naval
hospital in nearby Pattaya provides medical care, if required by students during their field diving
exercises.

Underwater cultural heritage sites: From 1974 to 2008, fifty-two shipwreck sites within Thai
territorial waters have been identified and recorded. Among them, fourteen shipwrecks have been
scientifically excavated by the UAD, providing a significant knowledge base and material culture
for use by the Centre.

ICOMOS-ICUCH mobilized Martijn R. Manders to assist in the project implementation in Thailand. As
an initial step, Mr. Manders alongside the UAD team conducted a survey of shipwreck sites in July
2009 to identify site(s) to be used for the practical field component of training courses. The Mannok
shipwreck (also known as the Ruea Mail) was selected. It is a steamboat located at a depth of 20
metres near Mannok Island, Kleng District in the Rayong Province, an hour away from the venue of
the Centre. The diving season of the selected site is from October to April, thus the First Foundation
Course was organized from the 26 October to 4 December 2009.



Diving boat of the Underwater
Archaeology Division (UAD),
Fine Arts Department of
Thailand, used for the diving
exercises of the training courses.
© UAD/Apakorn Kiewmas

The Regional Field Training:
Centre for Underwater

Cultural Heritage in
Chanthaburi Province, Thailand.
© Christopher J. Underwood

2 Development of the Training Courses

The Foundation Course aims to bring national experts from different academic backgrounds and
varying experience in underwater cultural heritage to a common level of understanding about the
multi-disciplinary nature of maritime archaeology. Considering that the target students often have
governmentjobs which they cannot leave foran extended period of time, and given the complex nature
of maritime archaeology, the project proponents decided on a six week duration for the Foundation
Course. The course was designed to cover four weeks of intensive classroom and practical sessions on
land plus two weeks of field work on underwater survey techniques at the selected shipwreck site.
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Lecture on metal shipbuilding
technology by Christopher
Underwood during the Third
Foundation Course (February
to March 2011)

© UNESCO/Montakarn
Suvanatap

Practical exercise on material
culture analysis during the
Third Foundation Course.

© UNESCO/Montakarn
Suvanatap
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Underwater survey of the
Ruea Mail site during the field
component of the Foundation
Course, Mannok Island,
Rayong Province, Thailand.

© UAD/Apakorn Kiewmas

BELOW: Recording ship

construction details of the
Ruea Mail site, Mannok Island,
Rayong Province, Thailand.

© UAD/Apakorn Kiewmas




Through lectures, practical sessions and field work, students are introduced to the 2001 Convention and
its Annex, and trained on the basics of a number of subject areas, including: maritime archaeology, site
significance, material culture analysis, finds handling and conservation, management of underwater
cultural heritage, in situ preservation and topics related to the regional context, such as Asian ceramics
and Asian shipbuilding technology.

The Mannok shipwreck, Mannok Island, Rayong Province, Thailand. © UAD, Thailand

Advanced Courses are designed
to train students on specific topics
in more detail, using state of the
art technologies and latest dev-
elopments. Based on the recom-
mendations from students of
earlier Foundation Courses, a
ten-day Advanced Course on the
Use of Geographic Information
System (GIS) in the Management
of Underwater Cultural Heritage
was organized in September 2010,
followed by an Advanced Course
on In Situ Preservation of Under-
waterCulturalHeritageinDecember
2011. The Advanced Courses were
facilitated by international experts

. . . The Advanced Course on the use of a Geographic Information System (GIS)
who have extensive experience in ;e management of underwater cultural heritage (September 2010).
their field of expertise. © UAD/Apakorn Kiewmas
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Monitoring the site for changes after installation of the artificial seagrass. During the Advanced Course on In Situ Preservation
(October 2011). © UAD/Apakorn Kiewmas

3 Development of the Curriculum

The curriculum and training units for the Foundation Course have evolved over time. The curriculum
of the Foundation Course started to be developed in late 2008 by two experts representing ICOMOS-
ICUCH and the Nautical Archaeology Society (NAS) in the Project Steering Committee. Their initial
concern was to design a curriculum that aimed to train students from different academic backgrounds
and levels of professional experience and to bring them to a common understanding of the complex
nature of maritime archaeology within a limited duration of six weeks. This entailed the identification
and selection of topicsaccording to theirrelativeimportance in understanding underwaterarchaeology
and how the 2001 Convention and the Rules of its Annex are applied in the proper safeguarding and
management of underwater cultural heritage.

Given the diverse backgrounds of the students, it was decided to begin the Foundation Course with the
Introductory and Part | training units developed by NAS on Foreshore and Underwater Archaeology (a
license to use the NAS training units was secured for the Centre).

During the first Foundation Course, the trainers were requested to develop the training material for the
topics assigned to them using their knowledge and experience, building upon what was developed
earlier by the representative of ICOMOS-ICUCH. After the completion of the initial training course,
feedback from the students and trainers was evaluated and used to improve the curriculum for the
succeeding Foundation Courses. Some training units were enhanced further with the knowledge and
experience of other expert trainers who were brought in to replace those who were not available to
teach during the succeeding courses.




The delivery of training units was dictated by the logical order of topics, with each topic building upon
the knowledge gained from the previous ones. The first week of the Foundation Course started with
lectures on the 2001 Convention and the Rules of its Annex, followed by the Introductory and Part |
NAS training units on Foreshore and Underwater Archaeology. The second week was focused on topics
such as site significance, material culture analysis, Asian shipbuilding technology, finds handling and
conservation, which are needed by the students to prepare them for their field survey exercises on an
underwater archaeological site scheduled for the coming two weeks. The last two weeks were devoted
to topics that enabled the students to prepare a management plan for the surveyed shipwreck site,
which was presented during the closing ceremony of the training course. The order of training units
was slightly altered over the first three Foundation Courses to suit the availability of selected trainers.

Practical exercises were group oriented. The organizers therefore scheduled a free day per week to
provide students with timetorelaxand reflect,and organized social events and weekend tours to heritage
sites to provide opportunities for team building among students. These arrangements facilitated group
exercises during the training and enabled the graduates to network after their training.

4 This Training Manual and How to Use It

This manual aims to provide a consistent curriculum for Foundation Courses and a high standard of
delivery of the training units. It also provides future trainers with a framework that enables them to
create personalized presentations, practical sessions and assessments.

The manual is divided into eighteen units, one unit for each of the topics covered in
the Foundation Course. The contents of each unit are:
- Title of the unit

« Authors in the order of contribution

« Core knowledge of the unit

« Introduction to the unit

« Full text of the unit

« Unit summary

« Suggested timetable

- Suggested reading

« Teaching suggestions

- Additional information

The units as presented in this manual are the result of the interaction between UNESCO, the trainers,
students and the insight that was developed during the delivery of the first three foundation courses.
This interaction resulted in the content of the units; the sequence of delivery of topics refined to maxi-
mize the educational benefits for the students. The curriculum presented here will continue to be used
after the publication of this manual.



4.1 Assessment

The assessments on the performance of the students have been relatively informal and may take
various forms, such as verbal questions to determine to what extent the lectures are assimilated by the
students and to gauge their oral communication skills in responding to questions. Assessments are
needed to provide a basis for future trainers to improve the structure of their presentations, thereby
further enhancing the training units in future courses.

4.2 Criteria for the Selection of Students

In accordance with UNESCO protocol, notices regarding training courses are sent to the National
Commissions for UNESCO of all Member States in Asia and the Pacific. In turn, the National Commissions
are requested to notify concerned ministries and competent authorities, who in turn are requested to
nominate qualified national experts to take part in the training courses.

To ensure that only qualified parties are nominated by the competent authorities, the following criteria
for the selection of students for a Foundation Course are indicated in the official notice and on the
nomination form attached to the notices.

Education: must have a college degree from a reputable academic institution.

Profession: must be an archaeologist in a scientific institution, a site manager of an underwater
archaeological site, a conservator or college graduate with an interest in underwater cultural heritage
and/or identified by competent authorities to play a lead role in the protection and management of
underwater cultural heritage.

Commitment: must be involved in and committed to the safeguarding and proper management of
underwater cultural heritage, in accordance with the principles of the 20017 Convention and the Rules
of its Annex.

Diving qualifications: should have a minimum of fifty logged dives of which twenty dives should
have been conducted under supervision by a recognized research/academic/scientific institution.
They should have logged five dives deeper than 25 metres (considering the depth of the 20 metres
depth of the Thai shipwreck used for the field training exercises).

Health: must be medically certified to be fit for diving. A medical certification from an established
medical facility is required for a nominee/applicant to be considered eligible for selection.

Language skills: must have good comprehension, written and communication skills in English
(nominees are required to submit proof of their English skills).

For qualified nominees who have not logged the required number of dives, the UAD was able to
arrange for further dive training/experience prior to the start of the Foundation Course.

The criteria listed above should also be applied to the selection of nominees/applicants foran Advanced
Course. Moreover, ideally nominees/applicants for an Advanced Course must have completed the
requirements of a Foundation Course. In case the Advanced Course has field diving components, the
nominee must have the requisite logged dives and be covered by diving insurance.

The majority of the students have met the above criteria, but in a few circumstances exceptions have
been made to enable the participation of partner countries. In these situations additional diving
training was provided by the UAD. In other cases non-divers have been assigned other relevant tasks
during the field dive session.




4.3 Expert Trainers

The selection of trainers is essential in ensuring a high standard of delivery of training activities. A
number of possible trainers should be identified well in advance, so that comparative assessments of
the candidates can be made, and a shortlist of trainers identified. As an initial step, the curricula vitae
of potential trainers may be obtained to provide information regarding their academic background,
areas of expertise, work experience and publications, leading to the identification of topic(s) that each
potential trainer would be capable of handling.

The selection of trainers may also depend on their availability to deliver their assigned training units
during the dates specified by the training programme. In some cases, another trainer has to take the
place of the selected trainer due to prior engagements, thus it is recommended that trainers are provided
adequate time to make themselves available during the training period. Given the cost of bringing
international trainers to the training venue, it is recommended that their contribution is maximized by
assigning each of them two or more topics.

In general, the following requirements apply to the identification and selection of
trainers for both the Foundation and Advanced Courses:
« Must be proven specialist in the assigned topic(s)

« Must have extensive experience in the protection and management of underwater cultural
heritage, in accordance with the principles of the 2001 Convention and the Rules of its Annex

« Must have excellent communication, written and comprehension skills in English

» Must have prior teaching experience and the ability to deliver their training units in ways that
are easily understood by the target students

The following expert trainers shared their expertise during the Foundation and Advanced Courses:

Karina Acton, Senior Objects Conservator, International Conservation Services, Australia.
Course(s) taught: The First Foundation Course (Finds Handling and Conservation)

Ross Anderson, President of the Australian Institute of Maritime Archaeology, Maritime Archaeologist
of the Western Australian Museum.

Course(s) taught: The First and Second Foundation Courses (co-trainer in Practical Dive Session)

Will Brouwers, Educational programme development, Museum het Valkhof, Netherlands.
Course(s) taught: Advanced Course on the Use of GIS in the Management of Underwater Cultural Heritage

Somlak Charoenpot, Former Deputy Director General, Fine Arts Department, Thailand.
Course(s) taught: The First, Second and Third Foundation Courses (Museology)

Wim Dijkman, Project Leader, Hydrography, Ministry of Transport, Public Works and Water Management,
Region ljssel Lake at Lelystad, Netherlands.

Course(s) taught: Advanced Course on the Use of GIS in the Management of Underwater Cultural Heritage

David Gregory, Conservation Scientist, National Museum of Denmark.
Course(s) taught: Advanced Course on In Situ Preservation



Martijn R. Manders, ICOMOS-ICUCH, Senior Maritime Archaeologist and Maritime Heritage Programme
Leader of the Cultural Heritage Agency of the Netherlands; Lecturer at Leiden University, Leiden, and
Saxxion University, Deventer, Netherlands.

Course(s) taught: The First, Second and Third Foundation Courses (Underwater Archaeological
Resources, Managing Underwater Cultural Heritage, In Situ Preservation, GIS for Underwater Cultural
Heritage, co-trainer in Practical Dive Session), Advanced Course on In Situ Preservation, coordinator for
curriculum preparation for the Foundation Course

Bobby Orillaneda, Museum Researcher Il, Underwater Archaeology Section, Archaeology Division,
National Museum of the Philippines.

Course(s) taught: The Second Foundation Course (Asian Ceramics), The Third Foundation Course
(Asian Ceramics and co-trainer in Practical Dive Session)

Charlotte Pham, Bursary of the Ecole Francaise d’Extréme Orient, Viet Nam/Brussels, Belgium.
Course(s) taught: The Third Foundation Course (Asian Shipbuilding Technology)

Sayan Prainchanyjit, Dean of the Faculty of Archaeology, Silpakorn University, Thailand.

Course(s) taught: The First Foundation Course (Asian Ceramics), The Second Foundation Course
(Public Archaeology and Awareness Raising)

Mark Staniforth, Director, Maritime Archaeology Programme, Faculty of Archaeology, Flinders
University, South Australia.

Course(s) taught: The First Foundation Course (Significance Assessment, Desk-based Assessment,
Material Culture Analysis and Archaeological Publication)

Christopher Underwood, International Development Officer, Nautical Archaeology Society, Argentina.

Course(s) taught: The First, Second and Third Foundation Courses (NAS Introduction and Part |; super-
vising trainer of Practical Dive Session)

HansVan Tilburg, NOAA Office of National Marine Sanctuaries Regional Maritime Heritage Coordinator
for Pacific Islands Region, Honolulu, Hawaii, USA, United States of America.

Course(s) taught: The Second and Third Foundation Courses (Desk-based Assessment, Significance
Assessment and Archaeological Publication)

Erbprem Vatcharangkul, Director, Underwater Archaeology Division, Fine Arts Department of Thailand.
Course(s) taught: The First, Second and Third Foundation Courses (Asian Shipbuilding Technology)
Andrew John Viduka, Assistant Director Maritime Heritage, Department of Environment, Water,
Heritage and the Arts, Historic Heritage Division, Maritime Heritage Section, Australia.

Course(s) taught: The Second and Third Foundation Courses (Material Culture Analysis, Introduction
to Intrusive Archaeology, Finds Handling and Conservation)

Ricardo Favis, Culture Programme Officer and Project Coordinator, UNESCO Bangkok Office.
Course(s) taught: The First, Second and Third Foundation Courses (Introduction to the 2001 Convention)

Manitapone Mahaxay, GIS Programme Officer, UNESCO Bangkok Office.

Course(s) taught: The First, Second and Third Foundation Courses (GIS for Underwater Cultural
Heritage), Advanced Course on the Use of GIS in the Management of Underwater Cultural Heritage

Takahiko Makino, Abhirada Komoot and Montakarn Suvanatap, Course Administrators




5 Organization of Training Courses and Cost Considerations

The Foundation and Advanced Training Courses in Thailand were successfully organized at a
reasonably low budget due to the facilities, technical resources and logistic support provided by the
UAD, the main project implementing partner. The Centre has classroom and accommodation facilities
for the students, resulting in a reduced subsistence allowance for students. The UAD has more than
adequate diving equipment and a diving boat equipped with a new decompression chamber and
communication facilities, which ensured safety and economy during the field diving exercises. The
central location of Thailand in the region and the excellent road infrastructure reduced international
and local transport costs of the students. The assistance provided to the students by the UAD technical
diving team and a medical nurse on board the diving boat during field diving exercises maximized
output and minimized injury among the students. More importantly, the proximity between the Centre
and UNESCO Bangkok Office enabled closer project coordination, supervision and monitoring.

Organizing costs were decentralized to the implementing partner (UAD) under a

service contracts covering the following cost items:

« Project administration

« Project coordination and supervision

- Secretariat assistance and maintenance crew for the centre (fees for secretariat staff,
security, janitorial, helpers)

- Subsistence allowance for support staff (drivers, technical divers, boat crew, secretariat staff)
on the days they are involved in training activities

« Food for students (meals and snacks provided by a local caterer)

« Training materials and supplies (stationary, communication costs, electricity and water,
supplies for diving equipment such as air compressor, diving gears, diving boat)

« Local transport of students (rental of transport vehicles, fuel for transport vehicles and diving boat)

« Other organizing costs

UNESCO Bangkok Office provided the students with the following:

« International plane tickets (most economical plane fares)

« Travel allowance

« Reduced daily subsistence allowance (excluding allowance for accommodation and meals)
« Other travel costs of students (visa fees, airport fees)

UNESCO Bangkok established consultant contracts with the international expert
trainers, covering the following cost items:

« Consultant fees

« Cost of international plane tickets (most economical plane fares)

- Travel allowance

« Daily subsistence allowance for external consultants

« Other travel costs

To ensure the safety of students during field diving exercises, UNESCO Bangkok secured a one year
membership and standard diving injury insurance coverage for students (without insurance coverage)
from the Divers Alert Network (DAN), the only provider of diving insurance in Asia and the Pacific.



6 Project Achievements

Five training courses were successfully organized during the duration of the project

funded by the Government of Norway, as follows:

« First Foundation Course (26 October-4 December 2009)

« Second Foundation Course (1 February—15 March 2010)

« Advanced Course on the Application of GIS in the Management of Underwater Cultural
Heritage (20-29 September 2010)

« Third Foundation Course (14 February-26 March 2011)

- Advanced Course on In Situ Preservation of Underwater Cultural Heritage (19-26 October 2011)

Seventy site managers and national experts representing seventeen Member States from in Asia and
the Pacific and Kenya, benefitted from the five training courses. The following chart shows the number
of beneficiaries from each participating Member State.

Beneficiaries of the Underwater Cultural Heritage Training Programme

Advanced

First Second : Course on Third ‘ é\g:fslcw
COUNTRIES Foundation Eoundatlon lGJISdfor t Eoundatlon onn Sitq
Course OHISE APcthe\Aéfoer OUISE Preservation
gy

Bangladesh 1 1* 1 2

Brunei Darussalam 3 3

(Cambodia 1 1 1 2 1 5

Fiji 1 1* 1

India 1 1 2

Indonesia 2 3 2 4 3* n
Kenya 1 1 1

Kyrgyzstan 1 1 1

Lao PDR 2 2 4
Malaysia 2 2 1 2* 5

Pakistan 1 1 1* 2

Palau 1 1

Philippines 2 1 2 (12 1* 5

Singapore 1 1

SriLanka 2 3 2 3 2% 10
Thailand 4 3 2 3 293 13
Viet Nam 1 2 3

TOTAL 15 19 17 (2521 (14*) 15 70

* Number of students who completed the requirements of a Foundation Course and an Advanced Training Course. All students
of the Advanced Course on In Situ Preservation are graduates of an earlier Foundation Course, with the exception of a member
of the Secretariat who also participated in the training activities during earlier Foundation Courses.



A replica of the Ruea Mail Shipwreck featured in the international exhibition ‘Saving Our Underwater Cultural Heritage’
at Siam Ocean World, Bangkok, Thailand (August to October 2010). © UNESCO/Rojana Manowalailao

To bring the message on safeguarding underwater cultural heritage to a wider audience, UNESCO
Bangkok Office organized the first ever UNESCO exhibition on global underwater cultural heritage in
the Asia-Pacific region at the Siam Ocean World Bangkok from 16 August to 31 October 2010. The inter-
active exhibit featured underwater heritage scenes from around the world, a life sized replica of a Thai
shipwreck, showcases of artefacts recovered from the seabed, special demonstrations of maritime

-

The Godawaya shipwreck site in.Sri Lanka, surveyed radua%x ofthe Foundatlon Course during the
Pro;ect Experlence Exchange Asia in 2010. © Ras:ka acumamna i !




archaeologists in action and various interactive play zones for children. The exhibit was viewed by an
estimated 150,000 local and foreign visitors. Exhibit items are now part of the permanent exhibition of
the National Maritime Museum in Chanthaburi, Thailand.

To encourage active networking and experience sharing among the graduates of our training courses,
UNESCO and the Dutch Government supported the Project Experience Exchange Asia organized
by the Central Cultural Fund of Sri Lanka in December 2010. Under the survey and research project,
students conducted a non-intrusive survey on an ancient shipwreck, located at a depth of 31 metre
in Godawaya, southern Sri Lanka. The shipwreck dates back to the first century, making it one of
the oldest shipwrecks found in Asia. UNESCO sponsored the participation of one Malaysian and one
Filipino, while the Dutch Government sponsored the participation of three Indonesians and one
Indian.They joined the maritime archaeologists of the Maritime Archaeology Unit of Sri Lanka. All
participants including the team from the Maritime Archaeology Unit of Sri Lanka are graduates of the
Foundation Course.

The project also supported the participation of five graduates of Foundation Courses during the
Inaugural Asia-Pacific Regional Conference on Underwater Cultural Heritage, held in Manila, Philippines
from 8-11 November 2011. Their participation enabled them to present academic papers regarding
their maritime activities and exchange information and best practices with other international experts
and practitioners. Supported by other sponsors, twelve other graduates of the Centre participated and
presented papers. The seventeen graduates of the UNESCO training courses made a showing during
the conference which attracted more than one hundred experts and site managers from all over the
world. The proceedings of the conference have been published. (See: www.themua.org).

Being the first training courses on underwater cultural heritage that are regional in scope, the
project has achieved high visibility not only within the Asia-Pacific Region, but beyond. As a result of
the regional capacity-building programme, participating Member States have started to strengthen
their existing underwater archaeology units or establish new units. Five graduates of the Foundation
Courses have established the Underwater Archaeology Unit in Cambodia. Five beneficiaries from
the National Museum of the Philippines have initiated collaborative projects with other government
and academic institutions for a shipwreck management programme in the Philippines. Amjad Ali of
Pakistan (Second Foundation Course) has submitted project documents on underwater archaeology
to funding agencies. Using knowledge and skills learnt during the Third Foundation Course, Caesar
Bita of Kenya supervised an underwater cultural heritage impact assessment on an underwater fibre
optic cable laying project and dredging of a harbor. Eko Triarso of Indonesia (Third Foundation Course)
has mobilized a team to prepare a management and conservation plan for underwater archaeological
resources in the Natuwa Waters in northern Indonesia. Chandraratne Wijamunige (Second Foun-
dation Course) initiated the Project Experience Exchange Asia in Sri Lanka in December 2010, par-
ticipated by graduates of earlier Foundation Courses from four countries. Beneficiaries working
for the Malaysian Department of Heritage have launched an awareness campaign among divers and
coastal communities. Nia Ridwan of Indonesia (Second Foundation Course) has conducted a survey
of potential underwater archaeological resources to support the establishment of a Maritime
Conservation Area in Bangka Belitung Waters, and a survey of a ship wrecked by a tsunami in Mentawai
Waters. Other beneficiaries of the regional programme have sent their feedback on how they have
improved their strategies in the protection and management of their underwater cultural heritage.

After the Norwegian funded project expires at the end of March 2012, the Fine Arts Department of
Thailand has expressed its commitment to sustain the Centre over the long term and to nominate
the Centre to be placed under the auspices of UNESCO as a Category Il Centre in the near future. To
realize these objectives, the Department shall explore long-term collaboration with the Association
of Southeast Asian Nations (ASEAN), the Regional Centre for Archaeology and Fine Arts (SPAFA) of



http://www.themua.org

the Southeast Asian Ministers of Education Organization (SEAMEO), Silpakorn University (Thailand)
and other institutions worldwide to assist in future activities of the Centre. The Department plans to
organize anannual Advanced Course on specialized topics and new maritime archaeology technologies
and a Foundation Course every two years. To take advantage of the relatively low cost of organizing
training programmes in Thailand, national and sub-regional training initiatives are welcome to arrange
with UAD of Thailand for the use of the Centre’s facilities and to avail of the technical support of the
experienced team of UAD.

Considering the multi-disciplinary nature of maritime archaeology and given the limited knowledge
and skills acquired by students during a six week Foundation Course, participating Member States are
encouraged to support their expert’s continuing education and training in established universities
offering maritime archaeology courses, and to enable them to participate in joint underwater research
and survey activities in other countries. Relevant national agencies are therefore encouraged to seek
bilateral cooperation with countries with expertise in maritime archaeology and financial resources to
sponsor the training of their experts.

Summary

This manual includes all topics taught by trainers during the first three Foundation Courses organized
by UNESCO Bangkok Office, in partnership with the Underwater Archaeology Division of the Fine Arts
Department of Thailand, ICOMOS-ICUCH, other institutions and international experts. The curriculum
of the Foundation Course has evolved since 2008 when the representatives of ICOMOS-ICUCH and the
Nautical Archaeology Society (NAS) to the Project Steering Committee initiated its development. This
manual illustrates the quality of the training under the project supported by the donor Government of
Norway. By using this manual, other training providers will benefit from the experience gained during
the duration of the project. It is anticipated that this manual will continue to evolve as future expert
trainers contribute their own experience and expertise in succeeding Foundation Courses.

(= Suggested Reading: Full List
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Author Ricardo L. Favis

Core Knowledge of the Unit

This unit provides students with an overview of the UNESCO Convention on the Protection of the
Underwater Cultural Heritage (Paris 2001) and the Rules of its Annex concerning activities directed at
underwater cultural heritage.

On completion of the unit students will:

« Have a basic understanding of the 2001 Convention and the Rules of its Annex. The succeeding
units and associated training activities, structured to illustrate the practical application of the
Convention and the Rules of Annex, will provide students with a more in-depth knowledge of
the 2001 Convention by the time they complete the Foundation Course.

Introduction to the Unit

This Foundation Course was conceptualized and implemented primarily to promote the 2001
Convention on the Protection of the Underwater Cultural Heritage and apply the Rules of its Annex
in the practice of maritime archaeology in the Asia-Pacific region. Therefore, students should have
a thorough understanding of the 2001 Convention before they start learning about the different
disciplines of and appropriate procedures in dealing with underwater cultural heritage.



1 Convention on the Protection of the Underwater
Cultural Heritage (Paris 2001)

The Convention was the result of four years of intense negotiations which started in 1998 and involved
a wide range of stakeholders, including government representatives, archaeologists, lawyers and non-
governmental organizations (NGOs). It was adopted by the UNESCO General Conference in 2001 and
came into force on 2 January 2009.

-
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Deliberation on the Convention among delegates from UNESCO Member States during the General Conference in 2001
at UNESCO Headquarters in Paris, France. © UNESCO

The 2001 Convention is the key international treaty that sets a common framework and standard
for the protection of underwater cultural heritage against looting and destruction. The Convention
begins by providing a shared understanding of what constitutes the underwater cultural heritage. It
sets out basic principles for the protection of underwater cultural heritage and attempts to harmonize
the protection of underwater archaeological sites with that of heritage on land. It proposes a State
Cooperation System which provides a clear framework for cooperation among other States ensuring
the protection of underwater cultural heritage wherever they are located. Finally, the Annex of the
Convention provides practical rules for the treatment and research of underwater cultural heritage.



Training Manual for the UNESCO Foundation Course on the Protection and
Management of Underwater Cultural Heritage in Asia and the Pacific

Maritime zones according to the 1982 United Nations Convention on the Laws of the Seas (UNCLOS). Under UNCLOS, a State usually
has exclusive jurisdiction only within its territorial waters, limited jurisdiction over the exclusive economic zone and continental
shelf, and jurisdiction only over its own vessels and nationals at high sea. Since the extension of jurisdiction of States at sea was
not an option, the 2001 Convention chose to facilitate cooperation among States as the only way to resolve this situation. By
joining the 2001 Convention, States agree to prohibit their nationals and vessels from looting underwater cultural heritage,
regardless of its location. The Convention also provides specific regulations for the reporting and the coordination of activities,
depending on the location of an underwater cultural heritage site. © UNESCO/C. Lund
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To ensure the protection of underwater cultural heritage, the 2001 Convention has four
main principles:

1. States Parties have an obligation to preserve underwater cultural heritage
2. In situ preservation of underwater cultural heritage shall be considered as the first option
3. Underwater cultural heritage shall not be commercially exploited

4. States Parties should promote training and information sharing

The Convention prohibits commercial exploitation for both trade and speculation; it also dissuades
against the irretrievable dispersal of finds. Furthermore, the Convention requires States Parties to take
measures against the illicit trafficking of cultural objects. In particular, they should prevent the entry
into their territory, the dealing in, or the possession of underwater cultural heritage that was illicitly
exported and/or recovered. States Parties are required to seize such property if it is found in their
territories. The rationale is that if treasure hunters have difficulty in selling looted objects, the financial
motivation for conducting illegal excavations will eventually decrease.



UNIT 1 THE 2001 CONVENTION ON THE PROTECTION OF THE UNDERWATER CULTURAL HERITAGE

Approximately 10,000 pieces of
ceramics illegally retrieved from the
Klang Ao shipwreck site were seized
from the ship of a treasure hunter
in the Gulf of Thailand in 1982.

The artefacts are now stored at

the National Maritime Museum

in Chanthaburi, Thailand.

© UNESCO/Montakarn Suvanatap

The 2001 Convention helps to strengthen the international framework that UNESCO has been support-
ing in the fight against the illicit trafficking of cultural property. As an instrument dealing specifically
with underwater cultural heritage, it bridges the gap in international law and reinforces the provisions
of three other important Conventions, namely:

« The 1954 Convention for the Protection of Cultural Property in the Event of Armed Conflict
(Hague), also known as the Hague Convention

« The 1970 Convention on the Means of Prohibiting and Preventing the lllicit Import, Export
and Transfer of Cultural Property (Paris)

« The 1995 UNIDROIT Convention on Stolen or Illegally Exported Objects (Paris)



Finally, the Convention promotes information sharing, training in underwater archaeology and tech-
nology transfer, with a view to raising public awareness concerning the significance of underwater
cultural heritage. States Parties are encouraged to cooperate and assist each other in the protection
and management of such heritage, including collaborating in its investigation, conservation, study
and presentation.

Member States can join the Convention through ratification. By ratifying the Convention, a State Party
makes absolutely clear its determination to protect underwater cultural heritage, in cooperation with
other States Parties. There are forty-one States Parties to the 2001 Convention as of January 2012, with
only two (Cambodia and Iran) from the Asia-Pacific region.

2 Annex to the 2001 Convention: The Rules Concerning
Activities Directed at Underwater Cultural Heritage

In 1994, ICOMOS-ICUCH (the International Committee on Underwater Cultural Heritage), in consultation
with other specialists started working on a document specifying standards by which activities
directed at underwater cultural heritage would be measured. The resulting Charter was adopted by
the General Assembly of ICOMOS at Sofia, Bulgaria in 1996. With few modifications resulting from the
intense multilateral negotiations on the 2001 Convention, the ICOMOS Charter was incorporated as
an Annex to the Convention. Considered by many as the heart and soul of the Convention, the Annex
was unanimously adopted by all Member States, even by those countries which have no intention of
ratifying the Convention.

The Annex to the Convention represents its archaeological substance and provides the key to the
proper management of the archaeological resource. It provides practical rules for the treatment and
research of underwater cultural heritage. The Annex aims not only to protect the underwater cultural
heritage, but also to preserve all information contained therein. The main overriding principle of the
Annex and of the 2001 Convention itself, is the protection of underwater cultural heritage through in
situ preservation as the first option. If this is not possible, then proper archaeological research should be
executed to preserve information ex situ. The Annex dissuades commercial exploitation of underwater
cultural heritage and its irretrievable dispersal. It aims to minimize site disturbance and encourage
non-intrusive and responsible public access. The Annex also encourages international cooperation to
promote information sharing among relevant professionals.

The Annex contains thirty-six Rules on:

« How a project should be designed

« Competence and qualifications required for persons undertaking interventions
« Planning and funding a project

« Documentation of a site and dissemination of information

 Methodologies on conservation and site management
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Research and documentation of a Roman period shipwreck with sarcophagi near Sutivan on the island of Bra¢ in Croatia in 2009.
© Department of Underwater Archaeology of Croatia




Unit Summary

The major achievements of the 2001 Convention are twofold. Firstly, the 2001 Convention has
dramatically improved the protection of underwater cultural heritage by providing a framework
for international cooperation among States Parties. This framework encourages the protection of
underwater archaeological sites wherever they are located in the open seas. Secondly, the Rules of
its Annex provide globally-accepted professional standards for activities directed at any underwater
archaeological site.

Underwater cultural heritage is considered a significant part of humanity's shared heritage; therefore,
it is essential to build the capacities of Member States so that they can appropriately implement the
2001 Convention and the Rules of its Annex. The knowledge gained from this training manual does
not make one an expert on maritime archaeology, but it does create an awareness of other disciplines
that need to be learnt if we are to sustainably manage and better protect our rich underwater cultural
heritage over the long term.

Suggested Timetable

Introduction to the Convention on the Protection of the Underwater Cultural Heritage
(Paris 2001)

- Threats to underwater cultural heritage

- The making of the 2001 Convention

90 mins - Overview of the 2001 Convention

- Main principles

- State Cooperation System

- Advantages of ratifying the 2001 Convention

- Rights and responsibilities of States Parties to the Convention

Break

The Rules of the Annex to the Convention
. - Rationale of each rule

120 mins ) o . .
- Practical application(s)/actual cases of how each Rule is applied

- Lessons learnt from past interventions/experience in the field

Break

Wrap Up Session

60 mins - Summary of highlights of the presentations/discussions
- Questions and answers

15 mins Concluding Remarks and Closure




Teaching Suggestions

It is recommended that trainers introduce students to the 2001 UNESCO Convention through a half-
day lecture and discussions. Preferably, this introductory unit should be scheduled in the afternoon of
the first day of the training course, following the opening ceremony and informal welcome activities.

Students are expected to have read about the Convention and its Annex from the online sources prior
to the start of the Foundation Course. As the time allotted for the lecture is brief, it is suggested that
during their powerpoint presentation, the trainer asks simple questions about the next slide before
opening and explaining the contents of that slide. This would enable the trainer to gauge how much
information about the Convention was absorbed by each student prior to the start of the course, their
level of comprehension and general communication skills.

During the presentation and discussions on the Rules of the Annex, the trainer is encouraged to cite
actual cases of activities directed at underwater cultural heritage to illustrate and explain each rule.

Due to the varying levels of English comprehension among students, it is useful for the trainer to
include more explanatory text than is usual on the PowerPoint slides to facilitate better comprehension
among the students.

UNESCO and its pool of international experts have previously generated information and illustrations
on how the 2001 Convention and its Annex can be practically applied. Given this, there is no need to
replicate available sources of information for this training course manual. Instead, it is recommended
that trainers should refer students to online sources of information.

The 2001 Convention sets the tone of the entire training course and provides the
rationale for the preferred procedures for the treatment of underwater cultural
heritage. As such, students upon notification of their acceptance to take part in the
Foundation Course are required to learn as much as possible about the 2001
Convention by studying the following:

« Information brochure on the 2001 Convention:
http://www.unesco.org/culture/underwater/infokit_en/ (Accessed March 2012).

- Official text of the 2001 Convention and the Rules of its Annex concerning Activities Directed
at Underwater Cultural Heritage:
http://www.unesco.org/new/en/culture/themes/underwater-cultural-heritage/2001-
convention/official-text/ (Accessed March 2012).

« The main principles of the 2001 Convention, particularly the legal issues and the framework
for international cooperation in the protection of underwater cultural heritage, are very well
articulated in the:

« Frequently Asked Questions (FAQs):
http://www.unesco.org/culture/underwater/fag-en/ (Accessed March 2012).



In each of the training units, trainers will make references to specific articles of the Convention or Rules
of the Annex to justify or provide the rationale for what is being taught. Given this, students are
required to download a hard copy of the text of the 2001 Convention and its Annex from the website
and keep it with their training manual for constant reference throughout the Foundation Course.

Eighteeninternational experts on maritime archaeology collaborated in the preparation of the UNESCO
Manual for Activities Directed at Underwater Cultural Heritage. The Manual is specially designed to help
specialists and site managers understand the Rules contained in the Annex to the 2001 Convention
and to facilitate their practical application. The Manual not only articulates the rationale behind each
Rule, but also provides practical guidelines on how each Rule can be applied. As such, this Manual
should be constantly consulted by students for guidance, not only during the Foundation Course, but
also in the planning and implementation of activities directed at underwater cultural heritage.

UNESCO Manual for Activities Directed at Underwater Cultural Heritage (2011) is made accessible to the
general public on the website at: www.unesco.org/new/en/culture/themes/underwater-cultural-
heritage/unesco-manual-for-activities-directed-at-underwater-cultural-heritage/unesco-manual
(Accessed July 2012).
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Author Christopher J. Underwood

Core Knowledge of the Unit

This unit introduces students to the basics of foreshore and underwater archaeology. During the initial
training sessions in Thailand, the first two units of the Nautical Archaeology Society’s (NAS) Training
Programme were used as the first week of the foundation course. Although selected parts of the NAS
Training programme form the components of the Back to Basics unit, they need not necessarily be
considered as the only option (see Additional Information 1).

Upon completion of the Back to Basics unit, students will have an understanding of:

« Scope of cultural heritage sites found underwater or on the foreshore

- Terms nautical, maritime and underwater archaeology

- Techniques used to date cultural heritage material

- Techniques that are used to survey underwater and foreshore cultural heritage sites
« Structure and components of a project design

- Factors that are considered in the planning of the safety and logistics of underwater and
foreshore archaeological field work

- Techniques that are used for searching underwater sites
« Remote-sensing equipment that is used to carry out searches for underwater sites
« Techniques for fixing the geographic position of sites

Introduction to the Unit ADDITIONAL INFORMATION

1 For more information

Due to the varying professional backgrounds and experience levels of  about NAS and its

students, this unit is used to provide a fundamental base of knowledge  Training Programme

on a broad range of topics specifically relating to underwater cultural ~ Visit: http://www.

heritage and archaeology on the foreshore and underwater. nauticalarchaeologysociety.
org/training/index.php

Having established a firm base of understanding, students will continue

to acquire more detailed knowledge contained in later units of the

foundation course. Students also get the opportunity to gain further

practical field experience in surveying and recording skills (see Unit 12:

Practical Dive Session of the Foundation Course: The Mannok Shipwreck

Site, Gulf of Thailand).


http://www

1 Introduction to the Principles and Practice of Foreshore and
Underwater Archaeology

The following section outlines the topics covered during the NAS Introduction course.

1.1 The Scope of Foreshore and Underwater Archaeology

« Comparison between underwater archaeology and archaeology on land

- Definitions relating to the study of underwater archaeology

« Type of evidence found on underwater and coastal sites

« Potential of archaeological research on underwater sites

« Characteristics of underwater cultural heritage sites

« |dentification of the various threats to the preservation and protection of
underwater cultural heritage sites

W Suggested Reading

Adams, J. 2002. Maritime Archaeology. Encyclopedia of Historical Archaeology. C. Orser (ed.). Oxford.

Bass, G. F. 1990. After the Diving is Over. Underwater Archaeology: Proceedings of the Society of Historical
Archaeology Conference. Carrell, T.L. (ed.). Tucson, Arizona.

Bowens, A. (ed.). 2009. Underwater Archaeology: The NAS Guide to Principles and Practice, Second Edition.
Nautical Archaeology Society. Blackwell, pp. 2-10.

Delgado, J. P. (ed.). 2001. Encyclopedia of Underwater and Maritime Archaeology, New Edition. London.
Gambile, C. 2006. Archaeology: the Basics, New Edition. Oxford.

Green, J. (ed.). 2004. Maritime Archaeology: a Technical Handbook. London.

McGrail, S. (ed.). 1984. Aspects of Maritime Archaeology and Ethnology. London.

Muckelroy, K. 1978. Maritime Archaeology. Cambridge University Press.

Renfrew, C. and Bahn P. 2004. Archaeology: the Key Concepts, Fourth Edition. Oxford.

Throckmorton, P. 1990. The World's Worst Investment, the Economics of Treasure Hunting with Real Life
Comparisons. Carrell, T. L. (ed.). Underwater Archaeology: Proceedings of the Society of Historical Archaeology
Conference 1990. Tucson, Arizona.
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1.2 Underwater and on the Foreshore Site Types

« Watercraft « Fish traps

« Aircraft « Sites in lakes, rivers and canals

« Ports and anchorages (including bridges)

« Coastal defences « Caves and wells

« Dwellings + Individual finds (although not usually
+ Submerged landscapes considered sites)

\};:- Suggested Reading

Bowens, A. (ed.). 2009. Underwater Archaeology: The NAS Guide to Principles and Practice,
Second Edition. Nautical Archaeology Society. Blackwell, pp. 17-22.

Delgado, J. P. (ed.). 2001. Encyclopedia of Underwater and Maritime Archaeology, New Edition. London.
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Muckleroy, K. 1978. Maritime Archaeology. Cambridge.
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1.3 Dating Archaeological Material

- Stratigraphy

« Typology

« Radiocarbon

+ Dendrochronology

« Historical association

+ Thermoluminescence
 Palaesomagnetism

« Optical stimulated dating

—

—~, Suggested Reading
Aitken, M. J. 1998. An Introduction to Optical Dating. Oxford, Oxford University Press.

Ashmore, P. 1999. Radiocarbon Dating: Avoiding Errors by Avoiding Mixed Samples. Antiquity Journal,
Vol. 73, pp. 124-30.

Bayliss, A., McCormac, J. and Van Der Plicht, F.G. 2004. An lllustrated Guide to Measuring Radiocarbon from
Archaeological Samples. Physics Education. No. 39, pp. 137-44. http://cio.eldoc.ub.rug.nl/FILES/root/2004/
PhysEducBayliss/2004PhysEducBayliss.pdf (Accessed November 2011).

Bowens, A. (ed.). 2009. Underwater Archaeology: The NAS Guide to Principles and Practice, Second Edition.
Nautical Archaeology Society. Blackwell, pp. 24-28.

Bowman, S. 1990. Radiocarbon Dating. London, British Museum.

English Heritage. 2006. Archaeomagnetic Dating: Guidelines on Producing and Interpreting Archaeomagnetic
Dates. English Heritage. http://www.english-heritage.org.uk/publications/archaeomagnetic-dating-guide-
lines (Accessed November 2011).

English Heritage. 2004. Dendrochronology: Guidelines on Producing and Interpreting Dendrochronological
Dates. English Heritage. http://www.helm.org.uk/upload/pdf/Dendrochronology.pdf
(Accessed November 2011).

English Heritage. 2008. Luminescence Dating: Guidelines on Using Luminescence Dating in Archaeology.
English Heritage. http://www.english-heritage.org.uk/content/publications/docs/luminescencedating.pdf
(Accessed November 2011).

Harris, E. C. 1989. Principles of Archaeology and Stratigraphy, Second Edition. London.

1.4 Introduction to 2-Dimensional Survey Techniques

- Radial

- Offsets

- Ties

« Drawing grid (planning frame)

Bowens, A. (ed.). 2009. Underwater Archaeology: The NAS Guide to Principles and Practice, Second Edition.
Nautical Archaeology Society. Blackwell, pp. 114-127.

Green, J. and Gainsford, M. 2003. Evaluation of Underwater Survey Techniques. International Journal of
Nautical Archaeology.

Holt, P. 2003. An Assessment of Quality in Underwater Archaeology Surveys Using Tape Measurements.
International Journal of Nautical Archaeology, Vol. 32.2, pp. 246-31.
http://www.3hconsulting.com/publications.html (Accessed November 2011).


http://cio.eldoc.ub.rug.nl/FILES/root/2004
http://www.english-heritage.org.uk/publications/archaeomagnetic-dating-guide-lines
http://www.english-heritage.org.uk/publications/archaeomagnetic-dating-guide-lines
http://www.english-heritage.org.uk/publications/archaeomagnetic-dating-guide-lines
http://www.helm.org.uk/upload/pdf/Dendrochronology.pdf
http://www.english-heritage.org.uk/content/publications/docs/luminescencedating.pdf
http://www.3hconsulting.com/publications.html

UNIT 2 BACK TO BASICS

1.5 Practical Training Sessions

As the emphasis of the NAS Introduction Course is on the development of student’s field skills, the
introductory unit features both ‘dry’ (in the classroom) and ‘wet’ (in the swimming pool) practical
training sessions.

1.5.1 Dry Practical Session

The aim of the dry practical session is to provide students with the opportunity of practising survey
techniques withoutthe complications of diving. Students will learn how to use anumber of 2-dimensional
site survey techniques including:

« Offsets

« Ties

« Drawing grid (planning frame)

Aview of the general layout of the
‘dry’ 2-dimensional survey.practical
session at the centre in Chanthaburi.
There are two baselines with one pair
of surveyors working on each side.

© Christopher J. Underwood

The surveyors are using the survey board to check Recording a tie (trilateration using a baseline) during the dry’
the 90° offset during the ‘dry’ practical session. 2-dimensional survey practical session. A measurement is taken
© Christopher J. Underwood from a known point on the artefact to a convenient point on

the baseline. A second tie is required to position the point on the
artefact. © Christopher J. Underwood



BELOW: Participants being given a safety briefing before the underwater 2-dimensional survey practical session.
© Christopher J. Underwood
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1.5.2 Swimming Pool Practical Session

Once students have gained a firm understanding of 2-dimensional (2-D) site survey techniques,
they then test their knowledge underwater. Here, they practice in a swimming pool each of the
techniques learned in the classroom including:

- Offsets
. Ties
« Drawing grid (planning frame)

1.5.3 Transferring the Results of the Dry 2-D Survey Practical Session to Paper

. Offsets
- Ties

1.5.4 Transferring the Results of the Swimming Pool 2-D Survey Practical Session to Paper

. Offsets
- Ties

1.6 Project Designs
This section provides students with an introduction to project design and understanding of:

« The types of archaeological projects that are undertaken

« The sources of information that can help in the formation of a project plan

« The phases of an archaeological project

« The importance of clear aims and objectives for a project

« Aspects that are included in a project plan with reference to Rule 10 of the Annex to the
UNESCO Convention on the Protection of Underwater Cultural Heritage (Paris 2001)



§*;" .. Suggested Reading

Bowens, A. (ed.). 2009. Underwater Archaeology: The NAS Guide to Principles and Practice,
Second Edition. Nautical Archaeology Society. Blackwell, pp. 34-37.

Elkin, D. et al. 2007. Archaeological Research on HMS Swift: a British Sloop-of-War Lost Off Patagonia,
Southern Argentina, in 1770. International Journal of Nautical Archaeology, Vol. 36, pp. 32-58.

English Heritage. 2006. Management of Research Projects in the Historic Environment: The MoRPHE
Project Managers’ Guide.
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English Heritage. 2005. Management of Research Projects in the Historic Environment (MAP ll).

1.7 Area Search, Survey and Position Fixing

This section provides students with an understanding of topics related to area search, survey and
position fixing.

1.7.1 Diver Search Techniques
« Jackstay
« Corridor
« Circular
+ Snag-line
- Towed diver
« Diver propulsion vehicle
+ Metal detectors

“._>, Suggested Reading

Bowens, A. (ed.). 2009. Underwater Archaeology: The NAS Guide to Principles and Practice,
Second Edition. Nautical Archaeology Society. Blackwell, pp. 96-102.

.
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1.7.2 Remote Sensing Search Equipment

« Magnetometer

« Side Scan sonar

+ Sub-bottom sonar

+ Multi beam sonar

+ Single beam sonar

« Sector-scanning sonar

+ Remotely operated vehicles (ROVs)
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. Suggested Reading

Bowens, A. (ed.). 2009. Underwater Archaeology: The NAS Guide to Principles and Practice,
Second Edition. Nautical Archaeology Society. Blackwell, pp. 103-113.

Dean, M. 2006. Echoes of the Past: Geophysical Surveys in Scottish Waters and Beyond.
Going Over Old Ground - Perspectives on Archaeological Geophysical and Geochemical Survey in Scotland.
Oxford, BAR British Series 41, pp. 80-87

Fish, J. P.and Carr, H. A. 1990. Sound Underwater Images: A Guide to the Generation and Interpretation
of Side Scan Sonar Data. Boston, MA.

Judd, P. and Brown, S. 2006. Getting to Grips with GPS: Mastering the Skills of GPS Navigation and
Digital Mapping. Leicester.

Momber, G. and Green, M. 2000. The Application of the Submetrix ISIS 100 Swath Bathymetry System to
the Management of Underwater Sites. International Journal of Nautical Archaeology, 29.1, pp. 154-162.

Papathedra, G., Geraga, M. and Ferentinos, G. 2005. The Navarino Naval Battle Site, Greece: an Integrated
Remote-sensing Survey and a Rational Management Approach. International Journal of
Nautical Archaeology, 34, pp. 95-109.

Quinn, R, Breen, C,, Forsythe, W., Barton, K., Rooney, S. and O’Hara, D. 2002a. Integrated Geophysical
Surveys of the French Frigate La Surveillante (1797) Bantry Bay, County Cork, Ireland. Journal of Archaeological
Science, No.29, pp. 413-22.

Quinn, R., Breen, C., Forsythe, W., Barton, K., Rooney, S. and O'Hara, D. 2002b. Comparison of the Maritime
Sites and Monuments Record with Side Scan Sonar and Diver Surveys: a Case Study from Rathlin Island,
Ireland. Geoarchaeology, 17.5, pp. 441-51.

Quinn, R, Dean, M., Lawrence, M., Liscoe, S. and Boland, D. 2005. Backscatter Responses and Resolutions
Considerations in Archaeological Side-scan Sonar Surveys: a Controlled Experiment. International Journal
of Science, Vol. 32, pp. 1252-64.

© © © 0 0 00 000000000000 00000000 00000000000 0000000000000

1.7.3 Position Fixing Techniques
+ Global Positioning System (GPS)
- Differential Global Positioning System (DGPS)
- Total station
+ Bearings
« Transits

—~. Suggested Reading
Ackroyd, N. and Lorimer. R. 1990. Global Navigation: A GPS User’s Guide. London.
Betts, F. 1984. Surveying for Archaeologists. Durham.

Bowens, A. (ed.). 2009. Underwater Archaeology: The NAS Guide to Principles and Practice,
Second Edition. Nautical Archaeology Society. Blackwell, pp. 83-95.

Boyce, J. L., Reinhardt, E. G., Raban, A. and Pozza, M. R., 2004. Marine Magnetic Survey of a Submerged
Roman Harbour, Caesaria Maritima, Israel. International Journal of Nautical Archaeology, Vol 33, pp. 122-36.

English Heritage. 2003. Where on Earth Are We? English Heritage. http://amaxus.english-heritage.org.uk/
upload/pdf/where_on_earth_are_we.pdf (Accessed November 2011).

e0 0 0000000000000 000
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1.8 Project Logistics and Safety

« The importance of safety and risk analysis on all archaeological sites

« The different roles that need to be filled on an archaeological project and why each is important
+ The need to develop a recording system before starting work on a site

« Pre-prepared forms and how they can be used

(= Suggested Reading

Bowens, A. (ed.). 2009. Underwater Archaeology: The NAS Guide to Principles and Practice,
Second Edition. Nautical Archaeology Society. Blackwell, pp. 38-44.

Underwood, J. C. 2011. Excavation Planning and Logistics (HMS Swift 1770). Oxford Handbook
for Maritime Archaeology. USA, Oxford University Press.

1.9 Training Review
To complete the Back to Basics unit, a review of the main topics and themes that have been covered
during the syllabus is presented.

Unit Summary

Although some of the foundation course participants have previous underwater archaeological
experience and therefore are familiar with the information presented in this unit, others are either not
familiar with it or still lack confidence. Those with limited prior knowledge are most likely to find that
these modules provide a useful and thorough introduction to the theme of underwater archaeology.
This unit also serves as a useful refresher of the fundamental principles and techniques applied in
underwater archaeology, even for those with previous experience.



Suggested Timetable

Introduction to the Principles and Practice of Foreshore and Underwater Archaeology:
Theory Sessions (Part 1)

90 mins Scope of Underwater and Foreshore Archaeology
Break

90 mins Site Types and Dating Archaeological Material
Break

90 mins Introduction to 2-Dimensional Survey Techniques

Introduction to the Principles and Practice of Foreshore and Underwater Archaeology:

Practical Sessions
60 mins 2-Dimensional Survey Practical (Dry)
Break
60 mins 2-Dimensional Survey Practical (Dry)
Break
240 mins | 2-Dimensional Survey Practical (Wet) and Debrief (including the travel time to the pool)

Introduction to the Principles and Practice of Foreshore and Underwater Archaeology:
Theory Sessions (Part 2)

90 mins Project Designs
Break

90 mins Area Search, Survey and Positioning Fixing
Break

90 mins Project Safety and Logistics

30 mins Concluding Remarks and Closure




Teaching Suggestions

2-Dimensional Site Survey Techniques

Student Objectives

« Plan a survey
« Agree on a system of hand signals for communication

- Survey a minimum of four artefacts on one side only of the baseline using two survey
techniques (e.g. offsets and ties)

« Use a drawing grid (planning frame) to record a cluster of objects. If there is time this exercise
can also be practiced. The grid can either be used as part of the baseline exercise or set up
independently

How to Organise the Practical Sessions

For both the dry and wet practical sessions an artificial site is created using baselines, control points
and artefacts. The number of tape measures and artefacts is dependent on the number of students.
For example, if students work in pairs (one pair on each side of a baseline) a typical course of sixteen
students will require four tape measures, a number of artefacts and using 4 to 5 metre long baselines.

Equipment Required for Each Baseline (Two Pairs of Surveyors)

« 1 tape measure to create a 4 to 5 metre baseline

« A hook or alternative method of attachment at each end of the baseline to create the control points

- 2 non-slip mats (used in showers or baths) to be placed at either end of the baseline to help
prevent the control points from moving and to protect the pool bottom from being damaged
by the weights

- Divers weights or alternative weights to help maintain the straightness and tension of the baseline

- 8artefacts (4 metres each side of the baseline)

« 4 (or more) objects to be placed under each drawing grid (planning frame)



If the drawing grids are used it is practical to have two grids that can be shared between the groups.
Pairs are required to coordinate with each other so that each pair has some time using a grid during
the practical session.

ADDITIONAL INFORMATION

2 The diving technicians

of the Thai Underwater
Archaeology Division (UAD)
organized and provided the
logistical support for the

» Recording forms for the survey tasks and drawing grid exercise practical sessions, as well as
assistance for those students
with limited prior diving
experience.

Equipment Required for Each Pair of Participants

« 1 tape measure (10 metres)
« 1 board for the printed A4 recording forms

« Pencil and eraser

Although 10-metre tapes are specified, the realistic maximum will be approximately 7 metres. The same
measuring tapes will be used during the diving sessions.

For more information about setting up the pool tasks, see Additional Information 2.

Recording Forms

The printed forms required for the swimming pool survey exercise need to be waterproof. This can be
achieved by printing them directly on to Mylar (plastic paper used by architects) which should have a
minimum thickness of 300 microns. Alternatively, the printed forms can be laminated.

Briefing for the Practical Sessions

During the briefing for the practical sessions, trainers should instruct students to:

« Work in pairs. Pairing can be the same for the dry and wet session depending on the
diving ability of the students

« Plan the survey

« Draw a simple sketch of the site before starting the measured survey (this is particularly
helpful for planning the survey and avoiding errors during the survey)

« Decide on a method of hand signals (it is good practice to use hand signals in the dry session
before the diving session. Students can be asked not to talk to each other to simulate working
underwater)

« Survey four objects using two of the selected survey methods. To enable a comparison of
the relative positions of objects when they are plotted on paper, it is important that the same
points on each of the objects are surveyed using the selected survey methods

« Circular objects can be surveyed to their centre point and a measurement of the object’s
dia-meter will provide the shape

- Ifan object has a length (such as a cannon) both ends of the object (as a minimum) need to be
surveyed to fix its position relative to the baseline, resulting in a minimum of four measurements

« Sketch the cluster of objects under the drawing grid (planning frame)



Depending on the availability of diving equipment or the size of the swimming pool it might be
necessary to divide the students into two groups.

ITIS CRUCIAL THAT THERE IS AN EXTENSIVE SAFETY BRIEFING
BEFORE THE SWIMMING POOL PRACTICAL SESSION.

Transferring the Results of the 2-D Survey Practical Sessions
to Paper and Analysis: What to Use

Student Objectives

« Understand how to transfer the survey results to paper to create a site plan

« Understand how a scale rule is used

« Understand the advantages and disadvantages of each survey method

« Understand the reasons for and characteristics of typical errors

« Understand the need to plan a survey

« Understand the need for an effective method of communicating underwater

Equipment Required for Each Pair of Students
« 1 x drawing compass (15cm radius)

« 1x 90 degree set-square (15cm height/length)

« 1 x metric scale rule

- 1 xsheet of A3 paper or equivalent

- 1 xpencil and eraser

Briefing for the Task

During the briefing for the practical sessions, trainers should instruct students to:

» Work in the same pairs as during the practical sessions.
« Use the recommended scale of 1:20

« Ensure that the length of the baseline should be drawn along one edge of the paper to avoid
the transferred scale measurements not fitting on the paper

« Ensure that the results of the two selected techniques are transferred onto paper using one
baseline resulting in two marks for each point that has been surveyed

NB. Students may need more instruction on how to use the scale rule.



Analysis of the Results

It is very likely that students find that the two sets of survey points do not overlap. This is normal and
illustrates the difficulty in achieving a perfect or right angle for the offset survey and the problems
with acute or obtuse angles associated with ties. There will also be genuine errors.

The most common errors are:

« Recording the wrong measurement

« Recording the right measurement but writing the result in the wrong column on the record-
ing form

- Forgetting to record the whole number before the decimal point, for example, writing 0.154
instead of 3.154

« Placing the decimal point in the wrong position, for example, 1.540 instead of 1.054

« Reading numbers on the tape measure upside down: 6's look like 9's and 4’s can look like 7’s
depending on the quality of the tape measure and underwater visibility

« Forgetting to take a measurement

Training Review: What to Use

Trainers can compile a list of assessment questions relating to the core knowledge of each of the
presentation which can be used as a basis for a question/answer followed by a discussion to clarify
misunderstandings.



= Suggest Reading: Full List

Adames, J. 2002. Maritime Archaeology. Encyclopedia of Historical Archaeology. C. Orser (ed.).

Oxford, pp. 328-30.

Ackroyd, N. and Lorimer, R. 1990. Global Navigation: A GPS User’s Guide. London.

Aitken, M. J. 1998. An Introduction to Optical Dating. Oxford, Oxford University Press.

Ashmore, P. 1999. Radiocarbon Dating: Avoiding Errors by Avoiding Mixed Samples. Antiquity. No. 73, pp. 124-30.
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Core Knowledge of the Unit

This unit introduces the basic elements of underwater cultural heritage management and provides
guidance on how students can learn to facilitate the process.

Upon completion of the Management of Underwater Cultural Heritage unit,
students will:

« Have an understanding of mitigation in maritime and underwater archaeology
« Be familiar with different types of management plans

« Know how to identify stakeholders

« Know how to deal with identified stakeholders

« Have some insight on the ethics in the protection of underwater cultural heritage

Introduction to the Unit

It is imperative that our underwater cultural heritage is carefully managed over time to ensure its
protection. Sites provide us with an abundance of information regarding our shared history and the
development of civilizations. Therefore, they cannot remain forever under the sea, ignored, forgotten or
only observed.Having been assessed for their significance (see Unit 6: Significance Assessment), each site
requires an appropriate plan of action, such as (limited) excavation, in situ preservation or alternatively
removed from our archive of significant archaeological sites. The decisions and evaluations that are
made, the people involved and their influence on the way underwater cultural heritage is treated, all
play an important role in the overall management. This can be done at the local, regional, national and
even international level.



1 What is Underwater Cultural Heritage?

In accordance with Article 1 of the UNESCO Convention on the Protection of Underwater Cultural
Heritage (Paris 2001), ‘underwater cultural heritage’ means all traces of human existence having a
cultural, historical or archaeological character which have been partially or totally under water, period-
ically or continuously, for at least 100 years such as:

(i) sites, structures, buildings, artefacts and human remains, together with their archaeological and
natural context;

(i) vessels, aircraft, other vehicles or any part thereof, their cargo or other contents, together with their
archaeological and natural context; and

(iii) objects of prehistoric character.
(b) Pipelines and cables placed on the seabed shall not be considered as underwater cultural heritage.

(c) Installations other than pipelines and cables, placed on the seabed and still in use, shall not be
considered as underwater cultural heritage.

For the purpose of the 2001 Convention, 100 years was adopted as the benchmark, though some
countries may have their own minimum age of sites that they consider to be the heritage. For example,
the Netherlands used to adhere to 50 years as a minimum age while the United Kingdom (UK) does
not use a minimum age at all, opting to protect sites based on an assessment on their significance. In
2012, the Netherlands has followed the UK's practice to only assess on significance and to remove the
minimum age.

\;;.—6:- Suggested Reading
Forrest, C. 2002. Defining ‘Underwater Cultural Heritage'. The International Journal of Nautical Archaeology,

Vol. 31. No.1, pp. 3-11.

2 What is Managing Underwater Cultural Heritage?

In simplified terms the management of underwater cultural heritage can be defined as the attempt
to balance the protection of underwater archaeological sites with, for example, the availability of
funds, human resources, time and also economic development pressures such as fishing. To be able
to successfully manage sites several factors have to be taken into account. These can include different
heritageresources (known,unknownandfuture), threats,influencesfrom outside, ethics, site accessibility,
documentation, reconciliation of conflicts of interests, the willingness to preserve our heritage, etc.
Foremost management is about structuring all of the information available to us, prioritising the needs
and importance of each site and making well founded decisions based on all factors.

3 Why Management?

In recent decades underwater cultural heritage has faced growing threats due to its increasing
accessibility to the larger public and more extensive exploitation. Added to this, the natural conditions
in and around a site can alter due to climate change or natural erosion.

With the beds of open seas, rivers and lakes becoming more accessible with modern diving equipment,
the number of stakeholders who may have direct orindirectimpacts on the underwater archaeological
resource is increasing.



Some important things to consider in the management of underwater cultural
heritage are:

- Itis a part of the overall land management which includes natural and cultural land and
seascapes.

« Other parties may not consider the site significant or worthy of safeguarding.
- Underwater cultural heritage needs advocates to fight for its protection.

« Itis our shared heritage and a part of national identity, a cultural source that we can
appreciate and learn from.

« Legislation and policy guidelines are being developed, not only for the protection of underwater
cultural heritage, but also for associated concerns such as the exploitation of the seabed.

« Underwater cultural heritage has to be considered in a broad context that goes beyond
individual sites. It is important to remember that sites are not only also intrinsically connected
with the environment, but also to each other.

The preservation of underwater cultural heritage has to be approached in a proactive, rather than
reactive way. A mission vision and a clear set of values need to be defined, alongside the development
of strategic and financial plans for managing the resource as a whole assemblage, rather than just
individual sites. In many countries underwater cultural heritage is still being managed on a day to
day basis; if a site is discovered, it must be surveyed to collect relevant information and protective
measures should be undertaken to mitigate risk to the site.

Heritage resources on land have been rather efficiently protected. With more and more underwater
archaeological sites discovered each year, the need for urgent protection has now been realised for those
sites on the seabed. With the increasing threats from on shore and off shore infrastructure development,
commercial fishing and exploitation of marine resources, underwater archaeological sites must be protected
and managed sustainably, not only for known resources, but also for the unknown and future resources
(See Unit 4: Underwater Archaeological Resources). If the management of underwater cultural heritage is
carefully planned in advance, time, money and human resources can be more effectively utilized.
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ABOVE: A news heading
reported, ‘Treasure under the
Seal! Treasure seekers find a
ceramic hoard underwater
and sell the artefacts at 1,000
Thai Baht (USS30) each.’
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OPPOSITE AND RIGHT:

The management of the
underwater cultural heritage
considers many factors. It
deals with single objects as
well as complete sites, in
different countries with
different protective legisla-
tions. It also includes, for
example, awareness raising,
legislation, research and
physical in situ preservation.
© UAD, Thailand




4 How is Underwater Cultural Heritage Managed?

4.1 Structuring Processes

Processes within the management of underwater cultural heritage need
to be clearly defined. They can not only be done on a site level (such as
management plans from MoSS or English Heritage, see Additional Infor-
mation), but also on a regional, national (see Unit 4: Underwater Archae-
ological Resources) and international level (such as MACHU-GIS, see Unit 7:
Data Management in Maritime and Underwater Archaeology).

4.1.1 Site Level

Underwater cultural heritage sites are usually found through extensive
research and active searches by archaeologists or by others for commercial
purposes. Individually, each of these sites has to be registered, surveyed,
assessed their significance, potentially excavated or protected and moni-
tored. There are various ways of undertaking these processes, but regard-
less of choice it is most important that it is done in a structured and
consistent manner. For this reason detailed management plans on a site
level are developed.

There are many existing guidelines on how to facilitate specific elements
of the management process. The best known guidelines are provided in
the Annex of the UNESCO Convention on the Protection of Underwater
Cultural Heritage (Paris 2001), the ICOMOS Charter on the Protection and
ManagementofUnderwater CulturalHeritage (Sofia 1996),andfor European
citizens, The European Convention on the Protection of the Archaeological
Heritage (Valletta 1992). Each of these conventions contains a detailed set
of rules concerning activities directed at underwater cultural heritage.

\’;‘__;:. Suggested Reading

ADDITIONAL INFORMATION

For more information on
Monitoring, Visualizing and
Safeguarding North Euro-
pean Shipwreck Sites (MoSS)
see: www.mossproject.eu

English Heritage (EH) is
officially known as the
Historic Buildings and
Monuments Commission for
England. English Heritage
is the Government’s statu-
tory adviser on the historic
environment and is a non-
departmental public body
sponsored by the Depart-
ment for Culture, Media
and Sport. Their principal
powers and responsibilities
are laid out in the National
Heritage Act (1983), which
was amended by the
National Heritage Act 2002
to include functions relating
to underwater archaeology,
and created maritime and
underwater management
function.
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4.1.2 Regional Level

An archaeological site in situ has a unique relationship with its environment which has to be taken
into account when managing it. Managers have to consider a number of pertinent questions: what is
the history of the area and can the site be connected to it? Are there more sites lying adjacent? How is
the area presently used? Are the identified threats or the stakeholders typical for this region? Are the
individuals or institutes on a regional level (e.g. provinces, states or municipalities) responsible for the
management of underwater cultural heritage?

4.1.3 National Level

Managing underwater cultural heritage on a national level also presents a set of particular
considerations. At this level one must take into account many aspects including the maritime history
of a country, people who are involved (the stakeholders), the protective legislation, the responsible
institution in the protection of the heritage and the establishment of an active central database.


http://www.mossproject.eu

These central databases contain detailed documentation for each site and are called the ‘known
resource’. Using the information available from the central database, one can visualize the unknown
and future resources The unknown resource, for example, can provide information about what can
be expected to be found when an area, such as the sea, river or lake bed is disturbed, while the future
resource can help to develop future plans to ensure that over time there will be still be heritage left to
protect (see Unit 4: Underwater Archaeological Resources).

National databases containing the known resource differ from country to country, which may prove
problematic if it is necessary to compare sites from several possible origins (many countries do have
underwater cultural heritage, usually shipwrecks, which have a verifiable link to other countries).
Keeping these databases up to date in a consistent manner (e.g. by using thesauri) is most essential,
although discrepancies can often easily be solved by using standard software and systems that are
available on the market or at fellow institutes.

At the national, regional and international levels, the management of underwater cultural heritage
can even be structured to a higher level. Databases with information of not only the archaeological
resources, but also the geology, the sedimentology, the history etc., can be combined in a Geographic
Information System (see Unit 6: Geographical Information Systems (GIS) in Underwater Archaeology).
The information collected from these combined data sets often provides more than the sum of the
individual data sets, thus generating new data and a broader understanding.

It is also possible to think also of structuring underwater cultural heritage on a scientific level by
deve-loping national research agendas. These documents describe what is already known and what
kind of information is lacking about underwater cultural heritage from certain periods or regions.
A national research agenda can help not only to structure research, but also to help prioritize what
is really important to preserve and whether to investigate or not. Documents such as these are not
static and have to be updated constantly to remain a valuable source of insight. Within infrastructure
projects they play an integral role in the chain that starts with the design of a spatial development and
finishes with its implementation. Within underwater cultural heritage management it ensures that our
knowledge is enhanced and that the care of the heritage continues to be improved.
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4.1.4 International Level

Managing underwater cultural heritage at the international level can be a complex task. Shipwrecks
(that constitute a large component of underwater cultural heritage), are almost by definition relics
of international history, having crossed many borders during their voyages for reasons of trade, war,
culture and religion. Some management plans that are used on individual site level are used in several
countries, making it possible to compare multiple sites.

On a legislative level, some international laws and regulations make it possible to implement the
same policy over several countries. Examples are the European Convention on the Protection of
the Archaeological Heritage (Valletta 1992), also known as the Treaty of Valletta, and the UNESCO
Convention on the Protection of the Underwater Cultural Heritage (Paris 2001).




Ultimately the extent to which our underwater cultural heritage is managed depends on the sum total
of willingness, budget, legislation, knowledge and time. With effort, each of these elements can be
improved as long as awareness is created. To successfully raise awareness it is necessary to be able to
correctly identify all the possible stakeholders and know how to reach and influence them.
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4.2 Dare to Select

The fact that some underwater cultural heritage is so rich carries with it both advantages and disad-
vantages. How can we ensure that the available budgets will be used in the right way? Time and
money does not always allow for all that we would ideally set out to achieve. It is therefore imperative
that we select and prioritise what can be done and discard what cannot be accomplished. Given this,
assessments and management plans can be our most valuable tools.

The process of selecting and prioritizing is subjective, but as the formats that are used to measure the
quality and importance of sites make the process transparent, they are much more readily accepted
by others.

Although it is common practice to leave archaeological sites underwater unattended, it has proven to
be extremely difficult for an archaeologist to openly declare their intention to ‘abandon’ a shipwreck,
leaving it to nature (or by other means) to deteriorate and vanish. The same is true for sites that are
being protected by law through, for example, designation.

There are many deélicate issues to consider when managing underwater cultural heritage and deciding what is impor-
tant to preserve. Should we only focus on old sites or begin to take into consideration the more recent ones such as
thesetwo fishing vessels? (Fishing vessels left behind on a shore on the Isle of Mull, Scotland). © Martijn R. Manders




Another difficult issue is that of in situ preservation versus excavation (see Unit 9: In Situ Preservation).
There are many national and international regulations such as the UNESCO Convention on the
Protection of the Underwater Cultural Heritage (Paris 2001), which promote the protection of sites
in situ as being the first option for managers to consider. There is nothing wrong with this approach
considering its many advantages. However, the in situ preservation is only one part of overall manage-
ment plan and it may not be possible or desirable in some cases. Archaeological knowledge is
derived principally from scientific investigation of the archaeological resource, using a whole range of
techniques from non-destructive research to full excavations.

Archaeology is the systematic study of past human life and culture by the recovery and examination of
remaining material evidence, such as graves, buildings, tools and pottery. Itisimportant to understand this
history to be able to determine what is and is not important, and as source orientation and identification
in the present. Therefore, it is necessary to be careful with this source, but not to be too afraid to use it.
\;__;; Suggested Reading
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4.3 Mitigation

Mitigation is another important element of archaeological resource management. Again this is a
broad term and is essentially all about avoiding unnecessary risks by implementing a series of simple,
proactive interventions taken prior to the impact of a disaster to minimize its effects, and by doing so
protect cultural heritage. Hazards, such as earthquakes, cannot be reduced, but the risk from such a
hazard can be mitigated, for example, by constructing earthquake resistant buildings or shelves that
prevent objects from sliding off (i.e. by reducing their vulnerability). For underwater cultural heritage,
mitigation measures can be employed on the excavated or unexcavated resource; undertaken in situ
(e.g. underwater) or ex situ (as a planning measure).

There are many ways to mitigate when managing cultural heritage. Some measures are more effective
than others and may have to be built into preservation measures or the design of the development
project (See Unit 5: Desk-based Assessment and Unit 6: Significance Assessment). The implication of such
measures can be seen on site or at a higher (e.g. national and international) level.

Structural mitigation methods have a more a permanent character. Some are operational in nature
and include the use of work flows, processes and quality norms for people involved in the business,
while others are strategic. Legislation, for example, is very important and is often focused on making
the archaeological resources resistant against disasters.

Less structural mitigation methods are usually the ones executed on a smaller scale, such as negotiationand
implementation on a project and site level. Here choices have to be made about avoidance, the protection
of heritage in situ or the excavation of a site. It is important to remember that although a method may be
sustainable for one site, it may not be applicable for the overall archaeological resource management.

When mitigation is first carried out on archaeological sites, the aim should be to avoid all adverse impacts.
If this is not possible, then the next best thing is to minimize these impacts as much as possible and only in
the event that this cannot be achieved, should compensation be mitigated for those unavoidable impacts.
\;_-;.:h Suggested Reading
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Training Manual for the UNESCO Foundation Course on the Protection and
Management of Underwater Cultural Heritage in Asia and the Pacific

5 Ethics

Ethics are the norms and values that both bring and bind a group (community) together, distinguishing
the group from others. After a period of time the ethics of a group can be implicit and unspoken,
however, this does not mean it does not exist.

As a community grows larger, the norms and values have to be made explicit so that each member can
know who belongs to the group and who does not. This process can be initiated and implemented
by elder group members on the basis of what has been learned in the past, or it can be a democratic
process where the whole group decides on what is good or what is bad.

Communities within the field of underwater cultural heritage work in a similar way. Their ethics, norms
and values might look more or less the same but can differ, often as a result of socio-economic factors.
When different groups have to work together it is not only important to identify the business side of
the deal, but also to spend some time on the ethical similarities and differences. Only when the ethics
of both groups remain unviolated can cooperation be possible. This is especially relevant in the field
of underwater cultural heritage, given the multiple stakeholders involved. Archaeologists themselves
also have to play different roles. An archaeologist working for a commercial archaeological company
has different corporate norms and values to keep in mind than the archaeologist working for the
government. These corporate or government ethics can even differ from that of the archaeologist’s
own personal ethics, in which case it is not appropriate to force them to take on that particular job.

A general ethical code for underwater archaeologists is included in the Annex of the 2001 UNESCO

Convention. All countries which participated during the negotiation of the UNESCO Convention on the
Protection of the Underwater Cultural Heritage (Paris 2001) agreed upon a code of good practice which

10
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LEFT: Windmill farms built at sea
may disturb large areas of the
seabed. (Wind farms in the North
Sea, Netherlands).
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BELOW: Looting does not only have
a negative impact on sites, but also
sends out misleading messages that
cultural heritage does not belong to
all of us and can be sold to the
highest bidder. (Earthen jars
confiscated from looters in
Thailand). © UAD, Thailand

had been adapted from the ICOMOS Charter on
the Protection and Management of Underwater
Cultural Heritage (Sofia, 1996). Although it has
been accepted as a code of good practice by many
countries, professional underwaterarchaeologists’
organizations should also adopt the Annex as part
of their ethical code.
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TOP: Transporters, ship own-
ers, captains and crews are
often stakeholders in the
management of underwater
cultural heritage.
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MIDDLE: Yacht owners or
those sailing for pleasure are
also potential stakeholders.
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ABOVE LEFT: There are several
stakeholders involved with
the protection and manage-
ment of underwater cultural
heritage. Local fishermen
are knowledgeable about
their area and can |also tell
us where to find shipwrecks.
(Chanthaburi, Thailand).
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ABOVE RIGHT: The crew from
alarge fishing vessel in
Rayong, Gulf of Thailand.
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Recreational divers visit underwater sites out of curiosity, interest and enjoyment. © Martijn R. Manders

6 Stakeholders

As there are many individuals and organisations involved both directly and indirectly in the
management of underwater cultural heritage, one of the most successful methods to safeguard
sites is to make sure that stakeholders (or at least the most important ones) are heard and that they
are encouraged to become active partners. Ultimately if only archaeologists think the underwater
cultural heritage is worth protecting, they may be fighting a losing battle, as there is always
likely to be other things regarded by other stakeholders as more essential. This is what makes
creating awareness among scientists (or scholars), policy makers and the general public so crucial.
Archaeologists also have to consider the broader picture and realise that they are not protecting
underwater cultural heritage only for themselves, but for others and for future generations.

6.1 Identifying Stakeholders

Anybody involved (either directly or indirectly) in the management of underwater cultural heritage is a
stakeholder. Since each stakeholder can either be a friend or an opponent, it is important to accurately
identify all those involved in the project. By gaining an insight into their needs, vision, values, culture
and ethics, it becomes possible to approach each in the appropriate manner with which to successfully
negotiate, influence and involve them.

6.2 Involving Stakeholders

Managers should always try to involve the different stakeholders to both aid understanding and to
make it easier to develop solutions for the protection of underwater cultural heritage. It is important to
keep in mind that a group is formed and bound together because of its common ethics and sustained
cooperation is only possible when each party can maintain their own. If not, then there is no other
option than for people to move from one group (with one set of ethics), to another group with a
(slightly) different set of ethics. This by its very nature is not cooperation in its truest sense as it is asking
the individuals of one group to give up the thing that binds them by convincing them they are ‘wrong’
and requesting that they choose the right’ group.
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6.3 Addressing the Stakeholders

All stakeholder groups have to be addressed in a manner that fits their own unique language, goals
and ethics, as each group will play a particular role in the process and may want different outcomes.

For example:

Fishermen

Fishermen use the seas for economic gain and seldom do they only fish for their own consumption.
There are many different types of fisherman. The lone fisherman with a single line is not likely to
be a big threat to underwater cultural heritage, however, fishing trawlers may present a very real
danger. Primarily, fishermen are not interested in the archaeological value of shipwrecks, but wrecks
are considered important as they are often the places where fish gather en masse. In this context,
fishermen may very well have a vested interest in protecting these areas. Also, as people who depend
on the sea for their livelihood they have an intrinsic historical connection to it and may value maritime
heritage more than most.

Conversely, what has also been experienced is that archaeological objects caught in fisherman’s nets
are being sold for financial gain, creating some interest in ‘fishing’ for artefacts. In some sites old nets
are being used purposely to catch cultural objects which leads to significant site disturbance. This
raises a number of questions. How can these stakeholders be made aware of the archaeological value
of the place and the objects? Can they become partners in the protection of underwater cultural
heritage? And, if so, how?

Raising awareness is one of the most important tools that can be used to engage the fishing
community as a partner in the protection of sites. Using the fishing communities shared history and
common ancestries can often be a powerful route of communication coupled with a reminder on how
shipwrecks can serve as breeding places for fish. When wrecks are destroyed there is usually a marked
effect on the biodiversity in an area leading to a decline in economic potential for the fisherman. By
cooperating with these communities it is possible to find balanced solutions that not only protect
sites, but also protect the livelihoods of the fishermen.

By physically protecting sites, nets do not get entangled or damaged and it is sometimes possible for
the site to be used to cultivate mussels and oysters. There is also the potential for opening up wreck
sites to the public (recreational divers) thus providing the local fishing community with an additional
role (and revenue stream) in the protection of the site and guiding the visitors.

Policy makers

Policy makers are vital for the protection of our underwater cultural heritage as they are the ones
who can formulate appropriate policies and protective legislation, which are essential components
of heritage management. Policy makers can create these components if they are influenced to do so.

However, they must know how to strike a balance between budgets, politics and output. How can
they be made aware of the importance of underwater cultural heritage?

In this case raising awareness can be facilitated by developing detailed overviews of the overall
resources (known, unknown and future). Indicative maps can be created that combine all the
information about the resources with planned infrastructural projects and reveal not only the threats,
but also the possibilities for protection.

Policy makers and politicians are also very concerned with international cooperation and legislation,
so it is essential that they are fully informed in this regard.

For more information see also Unit 17: Public Archaeology, Raising Awareness and Public Participation
Projects in Underwater and Maritime Archaeology.
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6.4 Negotiating

When all stakeholders are known, their ethics understood and there is a clear picture of what they are
fighting for, then there is a basis for negotiating with them for the purpose of protecting underwater
cultural heritage. It is by knowing how to approach various differing groups while keeping a clear sight
of their goals, that site managers can have a stronger position in the negotiations.

Unit Summary

The management of underwater cultural heritage is a complex process that cannot be facilitated by
archaeologists alone. Cooperation among concerned stakeholders is therefore essential.

Inevitable choices have to be made on each site; some will be selected to be preserved in situ, some to
be excavated and some will be left unattended. Assessments can be made and plans managed on a
local, regional, national and even international level.

It is not only the archaeologist who is involved; it may also be the fishermen, the coastal community
or recreational divers and some (or all) of these groups may not agree with the archaeologist’s point
of view. However, the better the aims and ethics of each group of stakeholders are understood, the
greater the chance that they will cooperate with one another, leading to a fruitful negotiation.

The different stakeholders may have other reasons to be involved in cultural heritage, but the goals may
be the same. It is therefore important to identify all stakeholders, to negotiate with and involve each
of these groups in the management and protection of underwater cultural heritage. The involvement
of all concerned parties has to be well-managed in order to ensure that the right sites are preserved,
researched and appreciated.
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Teaching Suggestions

Throughout this unit students are provided with a short overview of the different elements that play
a role in the management of underwater cultural heritage. Discussions can help deepen the student'’s
understanding and although it is not possible to cover all the aspects and views surrounding heritage
management, a few topics that are useful to discuss are listed below.

4.1.1 Site Level

Students should be made familiar with the Annex of the UNESCO Convention on the Protection of the
Underwater Cultural Heritage (Paris 2001) and the ICOMOS Charter on the Protection and Management
of Underwater Cultural Heritage (Sofia 1996).

In particular it is important to explain Rule 10 and Rule 25 of the UNESCO Convention. The ICOMOS
Charteris almostidentical to the Annex of the UNESCO Convention, however, itis important to highlight
Rule 2 and Rule 10 of the ICOMOC Charter.

A comparison of the management plans is covered in Unit 6: Significance Assessment, but it is worth
introducing students to this topic during this earlier unit.

6.1 Identifying Stakeholders

Students should be asked to name some universal stakeholders in underwater cultural heritage.
Stakeholders can be: archaeologists, policy makers, politicians, fisherman, dredgers, looters, sports
divers, tourists, environmentalists, etc.

Once the participants have completed this small exercise the trainer should introduce an example site,
such as the Bay of Chanthaburi, and ask students to identify the stakeholders that they would expect
to find there.

Students should also try to identify whether or not the mentioned stakeholders are partners in the
protection of underwater cultural heritage. Trainers should remember to emphasize to the students
that stakeholders can be a partner, but may also be against the site manager’s points of view. It is
important to mention to students that even though some stakeholders are not partners, they can be
convinced to be advocates for site protection in the future.

6.2 Involving Stakeholders

After covering this topic, it may be useful for trainers to have the students name a few stakeholders and
discuss what kind of role those stakeholders play in the management of underwater cultural heritage.
It is important for the participants to consider what they think archaeologists or policymakers would
want to gain from a relationship with these groups.

6.3 Addressing the Stakeholders

Trainers should provide students with two examples of stakeholders and discuss how these groups
should be involved and addressed during potential negotiations.

6.4 Negotiating

One of the most effective ways to facilitate an understanding of negotiation is to use a role play
exercise. A role play can be a perfect tool for students to practice identifying the needs of different
stakeholders and improve their negotiation skills. Some examples of role play exercises that have been
specially developed for this unit are described in the ‘Practical Sessions’ section below.




Practical Sessions

A role play is the most effective way to place both the trainer and students in different situations and
in the role of different types of stakeholders. This practical training technique is also flexible both in
terms of difficulty and time. A role play can last anywhere from 10 minutes to a full day, depending on
how the exercise is facilitated.

For this unit we have developed a role play that lasts approximately half a day.

Role Play Exercise 1

Background: a small coastal town has been a traditional fishing centre for centuries. It is an
idyllic place, where fishing boats and a handful of dive operators leave from the old harbour
daily to visit spectacular dive spots where three shipwrecks are also found.

The town is a bit sleepy and to stimulate the economy the city council has decided to do a
feasibility study on a potential extension of the harbour. An extension would allow for the use
of large fishing trawlers and means that the harbour can also be used as a cargo terminal for
the cargo ships that may then supply the inner land beyond this coastal town.

The community is primarily divided into these stakeholder groups:

« The local small scale fishermen
« The harbour front inhabitants
« The city council
- The dive operators
« The (national) cultural heritage office
« Environmentalists
« Developers/construction company
The trainer should divide the students into the stakeholder groups above and provide

each with material depicting the area. Each of the groups should be supplied with different
information, which will provide their unique tool for negotiation.



Role plays provide students
with an opportunity to

look at things from different
perspectives. Understanding
the viewpoint of stake-
holders leads to more
effective management of
underwater cultural heri-
tage. (Foundation Course 3,
Chanthaburi Thailand).
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Role Play Exercise 2

Another role play for the management of underwater cultural heritage has been developed
by Flatman & Young (2008) and is called ‘Seascapes’. Although most of the material is based
on European experiences, the majority of them can be applied to the Asian Region as well.

There is a teacher and student handbook available to accompany the exercise that can be
easily obtained. It is recommended that students work on three of the cases, with each lasting
approximately 15 minutes, to keep the group stimulated and focused on the outcomes.

The first section of the exercises requires students to create a series of case studies, inspired
by real world examples. Each case study has to include the possible management options
for maritime archaeological sites, particularly those discovered, managed or investigated
as a result of commercial activities such as fishing, dredging, aggregates or hydrocarbon
extraction.

The students are then required to package these case studies in the form of user-friendly
‘trading cards’ (plus supporting documentation). The ‘trading cards’ describe each of the
various stakeholders involved in these archaeological sites and provide the basis for a role
play exploration of the different management strategies that exist for each.

\;;‘__;; Teacher and student handbooks
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Author Martijn R. Manders

Core Knowledge of the Unit

This unit introduces students to the concept of archaeological resources. It explains how to determine
and measure each of the main resource types and understand what uses they have when managing
underwater cultural heritage.

Upon completion of Underwater Archaeological Resources unit, students will:

« Understand what is meant by the term ‘archaeological resource’
« Have knowledge of the different types of resources

« Be able to determine known, unknown and future resources

« Understand the practical uses of archaeological resources

Introduction to the Unit

What is ‘archaeological resource’?

One definition for archaeological resource has been provided by the USA
Archaeological Protection Act of 1979 (ARPA):

Any material remains of past human life or activities which are of archaeological interest. (...)
Non-fossilized and fossilized paleontological specimens, or any portion or piece thereof, shall
not be considered archaeological resources, (...) unless found in an archaeological context. No
item shall be treated as an archaeological resource, (...) unless such item is at least 100 years old.

An alternative definition from the British Columbia Archeological Resource
Management Handbook states:

Archaeological resources consist of the physical remains of past human activity. The scientific
study of these remains, through the methods and techniques employed in the discipline of
archaeology, is essential to the understanding and appreciation of prehistoric and historic
cultural development in British Columbia. These resources may be of regional, provincial,
national or international significance. (...) These resources are often very susceptible to
disturbance and are non-renewable and finite in number.



In general, the archaeological resource can be thought of as the sum  ADDITIONAL INFORMATION
total of material remains left behind by humans in the past. Resource Definition 1 Source:
USA Archaeological Resources
As illustrated by these two definitions, the detailed definition of Protection Act of 1979.
archaeological resource can vary from country to country and is often
influenced by science, politics and legislation. As a result it is often
important to set out the appropriate scope or the limits of a planned
activity, such as inventory and assessment, before undertaking the
activity. By doing so, it develops an understanding of where your
responsibilities lie as a country or as a cultural heritage manager.

Resource Definition 2 Source:
www.tsa.gov.bc.ca/archaeol-
ogy/docs/resource_manage-
ment_handbook/index.htm
(Accessed Nov 2011).

The definition and therefore also the content of the archaeological
resource is dependent on what is considered to be part of it, and what
is of value. The value or significance of archaeological resources is
discussed furtherin a separate unit (see Unit 6: Significance Assessment);
how it is defined is important to understand this unit.

The scope of archaeological resources is broad and it possible to
divide archaeological resource into many different categories. One
can, for example, talk about the resources of finds, discrete sites,
dispersed sites, war graves, landscapes, etc. or they can be clustered
in terms of different environments such as terrestrial, coastal, river,
lake and marine. All these definitions and clusters can lead to different
considerations, demands and constraints on resource management.

The archaeological resource is a product of man, created by social
processes and led by the need to create things that can be controlled
and managed. We will therefore limit the scope and focus of this unit
on archaeological resources in the context of underwater cultural
heritage management and categorize them into the known, the
unknown and the future resources.

1 Archaeological Resource: Static or Dynamic?

Is the archaeological resource something static that can be tightly
defined or is the resource a dynamic one? To what extent the
archaeological resource is dynamic depends a little on its definition
and the effort given to protect underwater cultural heritage, but
in general it is acknowledged that the quantity and quality of the
resource constantly change.

The quantity and quality are not only subject to definitions, but also to
influences on the resource over time, such as mechanical, biological,
chemical and human deterioration processes (see Unit 9: In Situ Pre-
servation). Activities that generate future archaeological resources like,
for example, building new houses or dredging new channels, can also
cause the destruction of older parts of the resource. This is a normal
phenomenon that has always existed. In these cases, the deterioration
process is occurring quickly, on a very large scale and causes the ‘old’
archaeological resource to shrink rapidly.
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Training Manual for the UNESCO Foundation Course on the Protection and
Management of Underwater Cultural Heritage in Asia and the Pacific

2 Different Resources

To be able to create an accurate overview of this dynamic archaeological resource, it is important to
constantly update information databases and to divide the resources into specific groups that can be
managed. During this foundation course, the focus will be on three main archaeological resources: the
known archaeological resource, the unknown archaeological resource and the future archaeological
resource, which will be explained in detail later. However, one can distinguish additional categories of
resources, such as the original resource, the extant resource, the lost resource, the recovered resource
and the predicted resource.

Original resource: the cumulative total of anthropogenic remains that found their way into the soil,
including the remains of built or dug structures. The original resource provides us with the most
direct reflection of all human activity in the past. The actual size of the original resource can only be
estimated, as many archaeological remains have been lost over time. The estimate will generally be
less precise, as the age of the site becomes older.

Extant resource: consists of the known and unknown archaeological remains still present in the soil,
in situ or otherwise (for example, reburied). It is in fact synonymous with buried history or subsurface
archaeology. Itis particularly important because this is the part of the resource from which information
about the past can be derived. It is also the part that can be preserved and managed in situ.

Lost resource: is the part of the original resource that has been destroyed as a result of various post-
depositional biotic, abiotic and anthropogenic processes, either before or after it was documented.

Recoveredresource: consists of that part of the resource that has been lost in situ due to archaeological
research. The resource recovered during an investigation is by definition smaller than the resource
that was present at the location prior to the work. The recovered resource usually consists of reports,
photos, drawings, etc.

Predicted resource: comprises of both the unknown resource in situ and the undocumented lost
resource. Predictive models can be used to gain some idea of the predicted resource. The predicted
resource is unlikely to correspond exactly with the extant resource as the models are simply too
inaccurate. We often do not know of all the variables that played a role in the choice to use a specified
area or the degradation of the sites in a certain area. The ultimate goal is to obtain a picture of the
predicted resource that approximates the unknown source as accurately as possible.

The archaeological resources:
extant, lost and recovered

1 1 resources in comparison to
r I g I n a e S O u rce the original resources.
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Lost
Resource

Predicted Resource Recovered




The underwater archaeological resource can be partly seen as something particular and unique
(e.g. sunken ships) or in some cases it can be considered as part of a larger resource; a combined
underwater and terrestrial resource which would include, for example, prehistoric sites.

The maritime archaeological resource is a combination of both underwater and terrestrial sites,
consisting not only of shipwrecks, but also harbours, ship yards, quays, jetties and beacons.
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3 What is not Part of the Archaeological Resource?

Once the archaeological resource is defined, some of the remains may not be part of it, which makes
these definitions very important. For example, if it has been defined that the known archaeological
resource consists of sites older than 100 years old, then everything younger than that is considered to
not to be a part of it. Since the age limit can be very strict, a 90 year old vessel cannot be considered a
part of the archaeological resource and is therefore considered of low archaeological value. In 10 years,
however, the vessel is 100 years old. Will it then suddenly become significant, because of its age? Age
limits are usually made for management reasons, but in order to not be forced to review our resources
every year, defining the future archaeological resource can be an option.

4 Why is it so Important to Determine These Resources?

Determining resources is one of the most basic management tools we have at our disposal. If countries
are dedicated to protecting and managing their underwater cultural heritage, then it is important to first
create an overview of what is most important to preserve. This essential component of planning enables
budget, human resources and time to be used more effectively in both the short and long term.

Once determined, information on the resources should be recorded in a central database that can be
accessed by all. This vast collection of data allows for the creation of a comprehensive summary that
enables setting of priorities or which resources should be protected or not. These overviews can even
be utilised as an important tool to advocate legislation among policy makers for the protection of
underwater cultural heritage.

The size and the speed, in which the soil, sea and riverbeds are being disturbed by large infrastructural
development, demand both quick overviews and accurate predictions of where archaeological sites
are to be found. Once this information has been collected, it can be used in negotiations to preserve
and protect the archaeological heritage.

The archaeological resource exists within a natural environment thatis constantly in use. Thisalso means
that there is a constant pressure on the resource (directly or indirectly) due to infrastructure projects
and climate change. As a result, in many countries archaeological research is undertaken alongside
these infrastructure projects. The European Convention on the Protection of the Archaeological
Heritage (Valletta 1992) provides an example. In projects such as these, there is a delicate balance



between different interests, such as the growth of a town or harbour versus the protection of the
archaeological heritage. All stakeholders have their own political or economic interest that have to be
carefully negotiated. It is therefore extremely important to have a good overview of what the
archaeological resourceinacertainareais, so thatit can be thoroughly discussed during the negotiation
process. By defining the resources, we can clearly illustrate the underwater cultural heritage, thus
making it easier for other stakeholders to understand what and why it needs to be protected.

Lastly, by knowing the archaeological resources, scientists are given an insight of those they can use
for future research.

For more information on the importance of determining resources, see Unit 3: Management of
Underwater Cultural Heritage.

5 Who Determines What the Archaeological Resource is?

In many countries, it is either an accredited individual archaeologist or the competent authority
involved with the management of underwater cultural heritage, who determines what constitutes the
archaeological resource.

Until recently in the Netherlands, anything that was older than 50 years and of cultural historical
significance was protected under the Dutch Monuments law and therefore a part of the cultural
heritage resource. In 2012, this approach was altered to conform with the United Kingdom'’s practice of
assessing each site for its own significance.

All resources have to be defined according to the definitions of archaeology. By using these definitions,
we can determine whether something is in fact ‘archaeological’ or if it should be defined in different
terms, such as ‘built heritage’.

The cultural and historical significance and the age of the object are usually determined by a senior
archaeologist. Significance can also be determined by other experts. If a community thinks a site is of
value because it is linked to their own local history, then its significance cannot be denied. (See Unit 6:
Significance Assessment).

6 What is the Known Archaeological Resource?

Known archaeological resource: this comprises of all the archaeological sites that are known to us.

Known archaeological resource can be a subject of debate, as what is ‘known’ about a site is not clearly
defined before it can be categorized as such. Has a site been assessed and deemed significant or is
it only necessary to know a fragment of crucial data about it such as its position? Does the existence
of a wreck constitute a known resource? Is it the material that the wreck is made of? Or is that not
even important? Some of the shipwreck databases also include shipwrecks that are known to have
been sunk in a certain area, but these exact positions are not known. Is this also a known resource? All
countries use different methods to assess the known resource, yet regardless of the criteria they use,
the most important factor is to measure the resources consistently in the same way.

In general, the known archaeological resource consists of all archaeological sites that are known,
registered and still existing in the soil.



UNIT 4 UNDERWATER ARCHAEOLOGICAL RESOURCES

The known archaeological resource
consists of defined sites. Yet, is it
always possible to define where a
site starts and where it ends? Can
a ship barricade be considered
as one site? Or does it consist
of several individual shipwreck
sites? The same can be said about
prehistoric sites on the seabed. Is
the area where the stone artefacts
were found considered as the site?
Or does it spread far beyond that
limited location?

All these indicate that there is
a strong interaction between

the known and the unknown  agove: The Bankachaill shipwreck is a Thai Junk from the sixteenth century that
archaeological resources. The  wasexcavated by the Underwater Archaeology Division (UAD), Fine Arts Depart-

location of what has been found ment of Thailand. © UAD, Thailand
may be known and with this  BELOW:The early twentieth century shipwreck of Mannok Island has been used

information, combined with other ~ as thediving location during foundation courses and is also part of the known
resource. © UAD, Thailand

data, such as that on seabed
morphology, we can gain an
understanding of what can be
expected to be found in the
vicinity.

6.1 Uses of the Known
Archaeological Resource

A database that contains the
known archaeological resource
is an orderly archive for archaeo-
logists, which enables them to
easily locate sites that would be
useful to investigate and answer
their research questions. When
structured in a certain way, the
database can provide a wealth of information from which to create an overview.

A database that contains the known underwater archaeological resource is also highly important for
policy-makers because it reveals the richness of this heritage that cannot be observed by all, due
to its location. In combination with other information, such as spatial planning data derived from a
Geographic Information System (GIS) (see Unit 8: Geographical Information Systems (GIS) in Underwater
Archaeology), we can determine possible threats and their impacts on underwater cultural heritage.
The known resource can then be protected either through planning (infrastructure projects) or by
protective legislation.

The known archaeological resource is also used to address the public and to create popular awareness.
It provides us with information for public consumption, encouraging dialogue between different
interest groups and stakeholders.
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The known maritime and underwater resources can be easily registered in a database or a Geographical Information
System (GIS). Here, Dutch shipwrecks are registered in the MACHU GIS. © RCE

The known resources can also be easily plotted onto a physical map. Here, the located sites in the Gulf of Thailand
as plotted by the UAD. © UAD, Thailand



6.2 Examples of Databases and GIS on the Known Archaeological Resource

« ARCHIS, Archaeological database of the Netherlands

« MACHU (Managing Cultural Heritage Underwater): www.machuproject.eu

« Avocational databases, such as NAS Adopt-a-Wreck

« The United Kingdom Hydrographic Office (UKHO): http://www.ukho.gov.uk/Pages/Home.aspx
« National Monument Record (UK)

« Databases/GIS in Asia

\;__,g:- Suggested Reading

Hootsen, H. 2008. Building the GIS System. MACHU Report. No. 1, Amersfoort, pp. 39-40.

Marasco, E. and Peerayot S. 2006. Geographic Information Systems and Heritage Management:
Computerized Management of Ancient Sites. Asian Approaches to Conservation. Research Conference
Proceedings 3/5 October 2006, pp. 134-143.

7 What is the Unknown Archaeological Resource?

The unknown archaeological resource: the precise definition is dependent on that used for the
known resource. Everything that may be excluded in the known resource can be added to the
unknown, even if its existence has yet to be confirmed.

Usually, the unknown archaeological resource refers to archaeological remains whose location, nature,
age and quality have not yet been determined. The scale and quality of this part of the resource can
only be estimated, mainly on the basis of what is known about the known resource. The unknown
resource is a predictive and indicative one; essentially, it is an educated guess of what may be present
in a certain area.

7.1 How to Measure the Unknown Archaeological Resource

If a known site is defined as a site that has been assessed, then the first and simplest method to get an
indication of the unknown resource is to compare the amount of the known archaeological resource
with the number of positions known.

Moreover, the unknown resource is that which can be expected to be found. To estimate this it is
crucial to have an insight into what can be expected to be found in a certain area from various local
stakeholders.

Usually, fishing communities can usually provide a lot of information on where shipwrecks or other
obstacles are located. These are places where they fish or where their nets are caught. In some
instances, they may even have dragged or recovered artefacts from their nets.

Harbour authorities also hold a great deal of information about their harbour, the entrance and routes
to it. They may also be able to provide geophysical data of the seabed.

Recreational divers and dive schools would be familiar with the diving site. Shipwrecks are most
attractive to divers, who may know their locations that are not known to competent authorities.
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More advanced methods
for indicating the unknown
resource include the use of
predictive modelling. Here the
sedimentation-erosion patterns
in the Southern North Sea Basin
are being predicted. Using hind-
casts (what has happened) and
o forecasts (what will happen) can
give us clues on what is still left
under the soil and what will be
in danger of deterioration within
a given period of time.
© MACHU Project

N

The unknown resources can

be predicted by combining a
variety of indirect evidence
from an area such as historical,
geological and climatological
information. Here, an Indicative
Map of Archaeological Value
(IKAW) is developed according
to the same principles in the
Netherlands. © RCE

Furthermore, the unknown resource is also the prediction of the possible resource in an area. This can
be measured using a variety of measurement tools such as:

Geological data: understanding how the coastline has evolved provides information on the possibility
that ships have sunk in certain areas, as in cases where prehistoric sites are found. Geological data can
help to determine the age of certain sea, river or lakebed sediments, allowing us to predict where
possible sites can be located. It can also determine the type of sea, river or lakebed which can help us
estimate the quality of the expected sites.

10



UNIT 4 UNDERWATER ARCHAEOLOGICAL RESOURCES

Geophysical data: can detect sites on the seabed by providing an indication that something is
lying at a specific spot, but with no clear idea of what it is. Multibeam sonar and single beam sonar
can be used to calculate the seabed change over time, by measuring the depth of the seabed. With
this data, one can determine whether a specific area has been eroded or sedimentary.

Sometimes models (see MACHU project: www.machuproject.eu) are used to calculate past and
future changes in the seabed. With this information we cannot only predict the unknown resource
that remains in the seabed, but also what the future will eventually bring for these resources.

Lastly, it can be useful to consider historical information to predict the unknown source. How did the
area develop? How was it used? Was it a busy sea route? Or has it always been a very shallow area?
Did it silt up after a period of time? By examining available information from these perspectives, it is
possible to predict the potential value of an area for underwater cultural heritage.

wnuasPinenlzialne
GEOLDNGICAL MAP OF THATEAND

4

ABOVE: The geology can be used to predict the presence
and condition of UCH in a certain area.
© Geological Survey of Thailand

RIGHT: Historical information, such as this map, can tell us
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http://www.machuproject.eu

7.2 Uses of the Unknown Archaeological Resource

It is very important to have obtained an educated idea of what can be expected from each category of
resource. The speed with which infrastructural development is intruding into our marine environment
(such as those in spatial planning) requires that an overview of the present resources be provided as
an input to development plans for appropriate management of archaeological resources within the
scope of infrastructure projects.

Having an insight into the unknown archaeological resource can provide an important tool in planning
research agendas (see Unit 3: Management of Underwater Cultural Heritage) and can also be used to
influence policy makers.

7.3 Examples of Databases, GIS and Research of the Unknown Resource

« The MACHU project: www.machuproject.eu
« Prehistoric sites in the Southern North Sea Basin
« Indicative Maps Archaeological Value (the Netherlands)

« Examples from Asia: e.g. predicting location of Hominin Sites in Africa and Asia.

\;,;:- Suggested Reading

Collins, M. Holmes, K. and Brown, K.R. 2005. Predicting the Location of Hominin Sites in Africa and Asia.
http://ads.ahds.ac.uk/catalogue/specColl/hominids_ahrb_2003/index.cfm (Accessed Feb 2012).

- Coroneos, C. 2006. The Four Commandments: The Response of Hong Kong SAR to the Impact of Seabed
Development on Underwater Cultural Heritage. Heritage at Risk Special Edition. Grenier, R. Nutley, D. and
Cochran, | (eds.). ICOMOS, pp. 46-49.

Dix, J. and Lambkin, D. 2008. Modelling Sediment Mobility to Support the Management of
Submerged Archaeological sites. MACHU Report. No. 1, Amersfoort, pp. 40-41.

8 What is the Future Archaeological Resource?

Future archaeological resource: comprises of those sites that are not yet part of archaeological
heritage due to several reasons (such as age, political choices or lack of interest), but may be of interest
in the future.

In many countries sites have to be older than 100 years to be protected under heritage or archaeology law,
as provided in the UNESCO Convention on the Protection of Underwater Cultural Heritage (Paris 2001).

Although future archaeological resources may not be ofimmediate interest, an understanding of what
constitute this category is useful, particularly when the future protection for some of these sites is
required.

The Titanic provides an interesting example. Despite its popularity, the shipwreck reaches its 100 years
threshold only in 2012, which is the UNESCO age limit. Other examples are the First and Second World
War shipwrecks. Until 1989, the Second World War wrecks were not considered as archaeological
heritage in the Netherlands. That year, the first wrecks reached 50 years of submersion, the minimum
age set by the Netherlands for a monument. It also has to be of cultural and historical significance,
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but that cannot be denied for warships of the period. Almost nothing was known about these sites
and they were usually sidelined with little or no law enforcement done to protect them. As a result,
many of the First World War and the Second World War wrecks have suffered extensive looting for
both commercial and private gain. These days it will be hard to find a well preserved Vorpostenboot
(@ German ship used to guard the Dutch and Belgian Coasts), whereas in the 80s and early 90s there
were plenty in existence. The Asian waters are full of sites related to the Second World War and other
conflicts from the late nineteenth and the first half of the twentieth Century. In some countries, these
sites are considered to be an important part of the country’s underwater cultural heritage, while in
others, their significance is marginal.

One argument to exclude the First and Second World War objects as part of archaeological heritage has
been the claim that much is already known about them. We know how they were built and where, what
they were doing and where they sank or crashed. This justification sounds logical in an era of extensive
media. Moreover, there are photos, films, written resources, collective memories, etc. Indeed, ships, planes
and tanks were built in series and the drawings still exist, so what can archaeology possibly add to this?

First of all, objects found tell us something not only about the objects themselves, but also about the
area where they were found. This narrative forms an integral part of the history of that place. Secondly,
although originally built in series, ships, for example, have their own individual history. Custom repairs
and changes in design were made specifically for the purposes. Often times, the archaeological resource
is the only evidence for this. Thirdly, archaeological research can tell us in much more detailed account
of how a ship sank or how a plane crashed. Fourthly, the objects consist of not only the ship, the plane or
the tank, but also of its content; the cargo, personal belongings etc. that are found on board. Extensive
archaeological research can reveal much about how a specific object has been used and by whom.

Should sites less than 100 years old be considered as underwater cultural heritage resources? German warship Hipper
sinking the British destroyer HMS Glowworm during the battle of Norway in the Second World War. Picture taken from
Heinz Bongartz: Seemacht Deutschland, Zweiter Band 1944. Courtesy Martijn R. Manders’ collection
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8.1 Uses of the Future Archaeological Resource

As its name suggests, the future archaeological resource can help us to prepare for the near future. It
is mainly a management tool that can help create awareness not only among archaeologists, but also
policy makers and general public. Since age restricts the definition of archaeological resources, sites
of less than 100 years are not well managed. By building our knowledge of this resource, we are better
equipped to safeguard underwater cultural heritage and minimise its damage or total loss.

Future Resources

High archaeological
value

The known archaeological resources comprise of only a fraction of what
still remains in the seabed. Of this known resource, only some sites are of
high archaeological value and it is important to identify them. Older sites
are usually more deteriorated, lie deeper under the sediment and are less
visible than younger sites. Therefore, we must also determine the value
and use of new and future archaeological resources. These resources are
highly visible, often under threat and the focus of much debate.

© Martijn R. Manders



Unit Summary

In general, the archaeological resource can be described as the sum total of material remains left behind
by humans in the past. It is possible to divide this broad resource into many categories, however, the
most important are the known, unknown and future resources. These three categories of archaeological
resources must be well understood to enable underwater cultural heritage to be well managed.

The definition of each category depends to some extent on what is agreed among concerned
stakeholders. How do we define, for example, what a known resource is? Is it defined only after a site
has been assessed or is it only necessary to have a fragment of information such as the exact location
of a wreck? In contrast, the unknown archaeological resource is something which is there, but we have
no information about its position or its quality. In this case, we have to identify the resource by taking
an educated guess. Having knowledge about it is crucial for long term management strategies.

Heritage is defined by the legal frameworks of each country. Often times, the age of a site determines
whether a site can be considered a heritage resource or not. Some time in the future, a site will be
acceptable as part of the heritage. This requires that these 'new’ sites also deserve protection and
appropriate management to prevent their irrepairable damage once they are classified by law as
protected cultural heritage sites in the future.
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Teaching Suggestions

This unit introduces students to the concept of archaeological resources, how each major type of
resource can be determined and measured, and how they are used in the management of underwater
cultural heritage. Teaching suggestions designed to enhance the student’s knowledge of some of the
topics in the unit are listed below.

6 What is the Known Archaeological Resource?

Recommended questions for discussion are:

« Is the term ‘known resource’ used in Asian countries?

« Ifit is used in Asian countries, what does it mean?

- Is an excavated site also part of the known resource? Or are these only the in situ sites?
« Does the known resource consist only of archaeologically assessed sites?

« Does the known resource comprise of sites whose the exact positions are known?

- What if we cannot determine the extent of the site? Can we then consider it to be known or
unknown resource?

« Is the known resource registered in a database?
« Is the database available for everyone to use?

« Who is responsible for it?

« Who contributes to it?

7.1 How to Measure the Unknown Archaeological Resource

When covering this topic, it may be useful for trainers to illustrate the teaching material with examples
of underwater prehistoric sites such as those found in the Palk Strait/Gulf of Mannar (Sri Lanka), Torres
Strait (Australia), Dwarka (India), Denmark and the North Sea Basin.

7.2 Uses of the Unknown Archaeological Resource

Recommended questions for discussion are:

« Is the term ‘unknown resource’ used in the Asian countries?
- Ifyes, what does it mean?

« Is the unknown resource registered in a database?

« Is the database available for everyone to use?

« Who is responsible for it?

« Who contributes to it?
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8.1 Uses of the Future Archaeological Resource

Recommended questions for discussion are:

« Does the student’s country of origin deal with the future resource?
- If yes, then how do they deal with it?

« If no, then why not and what is the normal procedure when sites such as the Second World
War shipwrecks are found?

« Can the students come up with examples of future archaeological resources?

« Do the students think it is worth putting time, money, people and effort into this
archaeological resource?

Practical Session

It is important that the students are provided with the practical task of defining

different archaeological resources in a chosen area. Trainers should provide students

with a range of information including:

« A selected area

« Basic information about the sites that are known in that area (or the possibility to access the
data quickly)

« History of the area and its surroundings

- If possible information on the seabed (side scan sonar, multibeam, aerial photography, satel-
lite images (Google Earth), sediment type, etc.)

It is recommended that students have two hours to interpret the information provided and using the
knowledge they gained during the training, define the known, unknown and future underwater cultural
heritage resources. The conclusions of the practical sessions can be discussed in a plenary session.

In early foundation courses, the central area of Chanthaburi was chosen for analysis. Students were
given 1 to 2 hours to explore the centre, the harbour and the fishing village.

The regional field training centre in Chanthabuiri is situated in a maritime environment. As a practical test, students are asked to survey
the area and determine the known, unknown and future maritime resources. © Martijn R. Manders
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Core Knowledge of the Unit

The Desk-based Assessment unit clarifies the role that document or archival based surveys play in
the management of underwater cultural heritage resources, and provides students with guidance on
completing and presenting these critical assessments. As a management tool, desk-based assessments
are particularly focused on mitigating human impacts to heritage resources.

Familiarity with desk-based assessments is vital to the preservation of the underwater cultural heritage,
as these types of reports are an essential tool in the resource management Kkit.

Upon completion of the Desk-based Assessment unit, students will:

« Describe the main components of a desk-based assessment report

« Discuss various impact types and the need for an assessment report

« Be familiar with a broad range of potential underwater cultural heritage resources

« Be familiar with a broad range of source material related to underwater cultural heritage
« Be able to prioritize primary and secondary information

« Be able to provide a summary of recommendations necessary for the preservation manage-
ment of the underwater cultural heritage resource

Introduction to the Unit

Desk-based assessment reports are aimed at a comprehensive understanding of underwater cultural
heritage resources within a specific survey area, in order to mitigate or avoid impacts from ocean
development projects of various kinds. These assessments may include information from field surveys
and may also recommend (but do not necessarily require) that further field surveys be undertaken.
Essentially, desk-based assessments provide the most comprehensive overview of underwater cultural
heritage resources drawn from existing information sources for management purposes.

The process of creating a desk-based assessment report is in some ways similar to the background
historical and archival research accomplished in support of a wide range of underwater cultural
heritage projects. The assessment, however, focuses on the broad potential of underwater cultural
heritage resources within a potential impact area, rather than any single resource or resource type, and
directly addresses management issues related to resource preservation and human impacts.



Desk-based assessments are important tools in
understanding and protecting underwater cultural
heritage and managing change. Although reports
based on desk-based assessments increasingly form * Report introduction

part of the planning process and are often included in « Identification of the survey area
conservation management plans and environmental
assessments, many maritime archaeologists have
little or no training in researching, compiling and pre-
senting them. « Baseline conditions

These elements are:

« Existing preservation legislation
+ Methods and sources

« Significance evaluation
Desk-based assessment reports are comprised of

specific elements which lead to and support a set of o ‘
recommendations for the preservation of underwater * Recommended mitigation actions
cultural heritage resources.

« Potential impacts

1 Report Introduction

At a minimum, the introduction of the desk-based assessment report needs to communicate to the
reader the time frame of the report’s production, the agencies or programs involved, the general area
surveyed and (perhaps most importantly) the reason the assessment is being produced. What agency
or action promoted the need for the assessment? The introduction needs to do all this in a clear and
succinct manner.

2 Identification of the Survey Area

A general description of the survey area must be included as part of the assessment report. The
general description features a number of parametres, including water depth (range), bottom type,
water temperature, winds, even storm patterns and frequency. These are all factors which affect the
status of underwater cultural heritage resource and site formation processes. Past and present human
uses of the marine environment within the survey area must also be considered (e.g. fishing, diving
and salvage), as changes in them may have consequences for underwater cultural heritage.

In addition to a general description, the exact boundaries of the area being considered for the
assessment need to be clearly represented in both written (text) and graphic (map or chart) formats.
Remember, these boundaries will often represent broad areas of potential project impacts, rather than
boundaries defining the spatial limits of any single archaeological site. Written descriptions generally
include a table featuring specific latitude and longitude waypoints, defining the exact boundaries of
the project area. Maps should be the most current editions available. Geographic Information Systems
(see Unit 8: Geographical Information Systems (GIS) in Underwater Archaeology) provide a powerful tool
with which to portray bounded marine areas, subsequently overlain with underwater cultural heritage
resource sites, potential impact sites and zones of protective legislation.

3 Existing Preservation Legislation

Underwater cultural heritage legislation is comprised of any legal preservation mandates and
guidelines that are aimed specifically at underwater cultural heritage resource within the survey
area. Compared with existing mandates for the protection of natural resources, cultural resource
preservation measures may be relatively unknown, even to programmes and agencies responsible for
the protection of cultural resources.
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Nations which have adopted and ratified the UNESCO Convention on the Protection of the Underwater
Cultural Heritage (Paris 2001) have, within its Annex, appropriate guidelines for documenting and
protecting underwater cultural heritage resource. In addition, nations may have defined laws protecting
historic properties and/or archaeological sites within their territorial waters. It is often the case that
laws which protect historic properties on land are, in fact, applicable to submerged bottomlands (and
underwater cultural heritage), though marine areas may not be specifically mentioned.

Shipwreck sites, particularly more modern resources such as those associated with the First World
War, may include materials like ordnance or fuel oil which represent potential threats to the marine
environment. Therefore, environmental protection laws which may not at first seem applicable to
the underwater cultural heritage may also need to be considered. For instance, laws requiring the
protection of marine mammal habitat can have ramifications for any activity which might damage
Second World War era shipwrecks (potentially releasing trapped fuel oil). Resource managers need to
think broadly when considering the various mandates which influence the protection of underwater
cultural heritage.

Preservation mandates are often limited in terms of geographical scope. In other words, legal
protections for the underwater cultural heritage often depend on how far the site may be from the
shoreline. Coastal zones established by the
United Nations Law of the Sea (UNCLOS 1987)
reflect changing levels of ownership and
changing levels of protective management.
« Underwater cultural heritage legislation The location of the survey area in relation
to these internationally recognized marine
zones (e.g. internal, territorial, contiguous,
exclusive economic, continental shelf and
« Other administrative rules and regulations area zones) is probably the single most
important criterion for the consideration of
resource preservation.

Resource managers need to consider:

« Any other cultural heritage legislation

« Any environmental legislation

Coastal zones as defined by UNCLOS
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© UNESCO/C. Lund



The application of cultural heritage preservation laws is complex. Examples of
specific underwater cultural heritage protective legislation include:

- Convention on the Protection of the Underwater Cultural
Heritage 2001 (UNESCO)
« Antiquities Act 1976 (Malaysia)
« Historic Shipwrecks Act 1976 (Australia)
« Movable Cultural Property Act 1986 (Australia)
« Antiquities Ordnance 1940 (Sri Lanka)
« Cultural Property Act 1988 (Sri Lanka)
« Abandoned Shipwreck Act 1987 (United States)
« Sunken Military Craft Act 2004 (United States)
« Ancient Monuments and Archaeological Sites and Remains Act 1958 (India)
« Underwater Cultural Relics Preservation Statute of the PRC 1989 (China)

It is up to the cultural resource manager to understand the various underwater cultural heritage
legal protections applicable to the identified survey area, as well as the agencies responsible for
implementing those protections. A clear summary of these mandates needs to be included in the
desk-based assessment in order to build a solid foundation of support for the pending protective
recommendations.

\;;;:- Suggested Reading

Bowens, A. (ed.). 2009. International and National Laws Relating to Archaeology Under Water. Under-
water Archaeology: The NAS Guide to Principles and Practice, Second Edition. Portsmouth, NAS, pp. 45-52.

Maarleveld, T. J. 2000. Archaeological Heritage Management: Cultural and Legislative Perspective.
Background Materials on the Protection of the Underwater Cultural Heritage 2. Paris, UNESCO, pp. 204-217.

4 Methods and Sources

The desk-based assessment creates a snapshot of underwater cultural heritage resources within a
defined area, allowing for the evaluation of potential impacts from proposed human activities and
the discussion of possible mitigation efforts. It is not, therefore, initially focused on a single site or
single type of heritage resource. The effort to gather all data pertinent to the baseline status of the
underwater cultural heritage must initially cast a broad net and consider a number of potential types
of submerged resources.

Shipwrecks are only one type of resource. The UNESCO 2001 Convention defines underwater
cultural heritage resource as including: ‘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'. Local mandates may recognize 50 years as potentially historic. This means that a
wide range of historic and prehistoric submerged sites, structures, buildings, human remains, vessels
and aircraft, along with their cargo or other contents, can be considered as underwater cultural
heritage. Methods for finding information on such a wide range of resources must, therefore, consider
a wide range of sources (see Unit 4: Underwater Archaeological Resources).



ABOVE: A Second World War era
naval aircraft identified as an
American SB2C Helldiver.

© NOAA Sanctuaries

FAR RIGHT: Scotch boiler of the

SS Maui; shipwrecks are probably
the most familiar type of underwater
cultural heritage. © University of
Hawaii Marine Option Program

RIGHT: Steam powered winch;
vessel landing sites and the
remains of historic piers feature
cargo handling equipment and the
accumulated artefacts that result
from decades of human use.

© University of Hawaii Marine
Option Program/J. Coney



UNIT 5 DESK-BASED ASSESSMENT
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Types of sources that provide information on underwater cultural heritage include:

« Literature - local journals, gazetteers, books « Related marine sciences

« Maps - historical, survey and geological maps (opportunistic discoveries)

« Charts - historical and current charts « Newspapers

« Aerial photographs - Satellite imagery

- Sites and monuments data - Naval/wartime records

- Wrecks data (public and private wreck site databases)  * Hydrographic survey

- Geophysical and geotechnical data « Visual information from the local people

ABOVE: Historic chart of Safata
Harbor, Samoa, showing landing
locations, anchorages and pas-
sages through the reef.

© British Admiralty

LEFT: High-resolution multibeam
image of the USS Chehalis, sunk
in Pago Pago harbor.

© NOAA CREI




UNIT 5 DESK-BASED ASSESSMENT

It is important to note that during this initial data collection, the assessment of significance (see Unit 6:
Significance Assessment) is not a top priority, for the resource manager must seek to first understand the
range of potential resources within the survey area in a comprehensive fashion, without bias.

Sometimes information comes from seemingly unlikely sources. For instance, fishermen often know
locations of wrecks, which some refer to as ‘hang sites’ where nets become entangled or where fish
are known to gather. Clearly, maritime archaeologists are not the only ones who find wrecks. Often
when marine biologists or geologists conduct surveys, they come across cultural heritage resources,
but (unfortunately) fail to record them as it’s not the focus of their studies. Cultural resource managers
should strive to create good working relationships with other marine scientists working in the area so
that this information is captured and shared.

The consideration of multiple information sources brings with it the challenge of dealing with both
‘good’ and ‘bad’ data. Simply put, some sources are more trustworthy than others. One way to sort the
reliable information from the questionable information is to focus on primacy. What is primary data?
What is secondary data?

Primary sources, such as ship logbooks, crew rosters, historic charts and first hand eye witness testimony
(oral or written history) are generally created at or very close to the time and place of the particular incident,
such as a shipwreck or plane crash. Secondary sources, such as books or articles based on other books,
articles or popular diving guides, are generally created long after and are distant from the time and place
of the event. Primary sources are considered more original and less subject to error and exaggeration.

Definition of primary sources: an
artefact, a document, a recording
or other source of information that
was created at the time; a source of
direct personal knowledge; often
useful in determining location of
underwater cultural heritage.

Definition of secondary sources:
a document or recording based on
original information created else-
where or later time; often involves
analysis or evaluation; often useful

in the interpretation of underwater Primary sources such as ship’s log books can assist in the interpretation of the
cultural heritage resources. underwater cultural heritage. © NOAA Sanctuaries

Judging data, however, is not an exact science. The distinction between primary and secondary sources
can be somewhat subjective and contextual. In other words, ‘primary’ and ‘secondary’ are relative terms
and sources are usually judged primary or secondary in relation to specific historical contexts and time
frames. There can be poor primary sources, such as information which reflects historic cultural bias and
there can be excellent secondary sources, more objective treatments written later, but based on strong
primary data.

Resources managers should use this ‘time and place’ rule carefully, remaining aware of the many social
and cultural changes that have occurred over time, including changes in how we record and evaluate
information and how we perceive one another. Professionalism and experience must come into play
when weighting the value of a wide variety of sources. As difficult as it may be, it will be important to
note within the desk-based assessment report whether your information is based predominantly on
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primary or secondary data. Primary source material should be emphasized in the assessment report,
whereas secondary material may or may not be critical enough to be specifically noted as such in the
text. In any case, all references should be listed in the report bibliography.

The following questions may help in the determination of primary or secondary
information:

« When was the document written? Where was it written?

« How close is this to the particular event in question?

« What kind of document is it and who was the intended audience? Official? Private?

« Is there potential for cross-cultural bias in the document?

« How authoritative was the creator of the document?

« Would they really have known about the subject?

« Why was this document created in the first place? Was there any ulterior motive?

In order to use information most effectively in the desk-based assessment, sources must be carefully
identified. This is done by systematically citing each source, in other words, providing clear information
oneachimportantsource, sothatthereader could (if so desired) locate that source ontheir owninitiative.
Researchers should be in the habit of recording provenance information not just for artefacts, but for
documentary material as well. This includes proper bibliographic citations for books and articles, legal
citations for preservation mandates, archive location information, photographs, etc. Often specific
archives have a preferred format for citations from their collections. All references should be listed in
the desk-based assessment report bibliography.

There are different citation styles appropriate to the nature of the specific publication and audience.
For instance, UNESCO related documents produced in the Asia-Pacific region may rely on the UNESCO
Bangkok Style Guide for English Language (February 2007). See http://www.unescobkk.org/index.
php?id=publication_procedures (Accessed November 2011).

The important thing is to be consistent and thorough when it comes to citing your critical references.

\;;; Suggested Reading
+ Bowens, A. (ed.). 2009. Historical Research. Underwater Archaeology: The NAS Guide to Principles
and Practice, Second Edition. Portsmouth, NAS, pp. 65-70.

Manders, M. 2004. Safeguarding a Site: The Master Management Plan. MOSS Newsletter. March
2004, pp. 16-19.

Viduka, A. 2006. Managing Threats to Underwater Cultural Heritage Sites: the Yongala as a Case
Study. Underwater Cultural Heritage at Risk: Managing Natural and Human Impacts, pp. 61-63.
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5 Baseline Conditions

One important objective of the desk-based assessment is to provide a description of underwater
cultural heritage resources. These can be as they are known to exist (confirmed on the bottom or
known archaeological resources), or as they are suspected to exist (reported lost on the bottom or
unknown archaeological resources), within the survey area, prior to the commencement of projects
which may have an impact on them. Shipwrecks usually gain the most public attention, but are only
one category of underwater cultural heritage.

ABOVE: A shallow wreck site in a high energy environment; the broken hardware and equipment of the 55 metre
long wooden sailing schooner Churchill, lost at an atoll in 1917. © NOAA Sanctuaries

BELOW: A more intact wooden shipwreck in deep water (200+ metres), likely the Japanese-built fishing sampan
Daikoko Maru, lost in Hawaii in 1929. © University of Hawaii, Hawaii Undersea Research Lab (HURL)
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Sections related to baseline conditions typically include a description of the underlying geology and
environment and landscape history, and a brief historical background to the study area. This material
leads directly into a discussion of the nature of underwater cultural heritage resources. Information
on various underwater cultural resources must be compiled from a wide range of sources and reflect
an attempt to be objective, rather than favour one single type of heritage resource over another. In
addition, the baseline condition section should assess the state of preservation of heritage resources
within the survey area (see Unit 4: Underwater Archaeological Resources). This can include a description
of site formation processes.

Information from the sources will vary widely in terms of accuracy and reliability. Dealing with
everything from geo referenced side scan and magnetometer data to unconfirmed rumours will be
challenging. Furthermore, resources managers should remain aware that the standard survey tools
of underwater archaeology, particularly the magnetometer, may be biased towards representing a
greater proportion of historic shipwreck remains relative to pre-iron age sites. Detecting lithic artefacts
like stone structures, tools or such things as pre-iron age wooden fishing weirs, is much more difficult.
Remote sensing tools like side scan sonar and magnetometer have proven to be much more useful in
some environments, such as broad flat sediment bottoms of river deltas, than others, such as the spur
and groove coralline topography of oceanic atolls. Existing survey data is not always representative of
the actual resource base.

There may be a patterned distribution of underwater cultural heritage resources within the survey
area, reflecting past human seafaring behaviour, such as fishing activities or regular trade and
communication routes.

In the case of submerged palaeo-shorelines, potential archaeological remains may be clustered in
areas where ecosystem resources converge, such as estuaries where rivers and open shorelines meet.
Understanding submerged palaeo-landscapes and palaeo-shorelines (and hence possible prehistoric

Kaloko-Honokohau National Historic Park, Hawaii; sites like stone fish ponds and fish traps provide evidence
of ancient aquaculture systems. © Hans K. Van Tilburg
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habitation sites) benefits from collaboration with geographers and oceanographers. The retreat of
the glaciers during the last ice age (approximately 10,000 BP) raised the ocean levels, in some places
by as much as 100 metres. The potential now exists for submerged habitation sites in many places of
the world.

Just as prehistoric habitation sites may reflect a pattern in the use of the environment, historic activities
on the coasts and seas may be patterned as well. For example, in Hawaii during the Second World War,
many naval aircraft were lost in the sea immediately upon takeoff (when the aircraft failed to maintain
sufficient power). As a result, submerged aircraft can often be found in a line extending directly from
the runway of the naval air station to the ocean. In the days of sail, harbours and coastal anchorages,
particularly those with narrow passages through the barrier reef, claimed many wooden vessels, simply
because this was where the ships had to come closest to shoreline hazards. Steam propulsion opened
parts of the coast which were previously unavailable to sail and early steam landings saw the same kind
of cumulative grouping over time. Finally, so called ‘ship traps’ can occur where maritime trade routes
converge with prevailing winds and currents upon a lee shore (or some other land obstruction).

Simply put, the distribution of many types of underwater cultural heritage is neither random nor
uniform, but patterned. Areas that have a high probability of underwater cultural heritage due to
prehistoric or historic uses should be called out in the desk-based assessment report.

In order to present a clear picture of underwater cultural heritage resources within the survey area, the
cultural resource manager must grapple with a wide variety of known and potential properties which
range from fixed (precise) or general (vague) locations. A graphic summary of submerged resources often
involves the production of some form of map. This raises two immediate issues which must be considered
when mapping known and reported losses. How can unconfirmed but reported losses be represented
graphically for an audience? And how can the position of confirmed (located) resources which may be
sensitive to potential threats be protected? Fixed points on a chart easily pinpoint the location of known
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sites, but there is no single or best depiction for reported but unconfirmed losses. Various sizes of shaded
circles, diametres representative of inaccuracy in location, provide one method to accomplish this. Lists
of vessel losses within delineated zones on the map are another (see Unit 4: Underwater Archaeological
Resources and Unit 8: Geographical Information Systems (GIS) in Underwater Archaeology).

When reports include sensitive information like the specific locations of shipwrecks or the nature of the
cargo, consideration must be given to the potential for negative impacts if the information is publically
distributed. Sometimes there are specific preservation mandates which allow for this protection. For
instance, in the United States agencies are allowed by the National Historic Preservation Act to protect
sensitive information like the location or character of the property or ownership when it is clearly
determined that public disclosure may:

1 Cause a significant invasion of privacy;
2 Risk harm to the historic resource; or

3 Impede the use of a traditional religious site by practitioners.

\;_-_@ Suggested Reading

* Muche, F. J. 1998. Site Location Factors. Maritime Archaeology: a Reader of Substantive and
. Theoretical Contributions. New York, Plenum Press, pp. 253-255.

Ruppe, R J. 1998. Sea Level Change as a Variable in Colonial American Archaeology. Maritime Archae-
ology: a Reader of Substantive and Theoretical Contributions. New York, Plenum Press, pp. 247-252.

6 Significance Evaluation

From contemporary debris to prehistoric artefacts and from single anchors to complete shipwrecks,
there are many traces of past human behaviour in the sea. The question of assigning relevance or
significance to artefacts and sites, of deciding what is worthy of consideration and preservation and
what is not, is so central to the management and protection of the underwater cultural heritage that it
is taken up in its own chapter (see Unit 6: Significance Assessment).

7 Potential Impacts

Many places of the shallow ocean shelf are dynamic in nature and snapshot images of the seafloor do
not always capture the changing currents, scouring effects and sedimentation rates due to natural
ocean processes. But beyond these background changes, human activities usually present much
more immediate impacts to heritage resources. The Potential Impacts component lists the agencies
or programs involved in the proposed actions and agencies or programs responsible for addressing
underwater cultural heritage mitigation efforts.



Types of ocean development which have the potential to greatly affect
the underwater cultural heritage include:

« Bottom dredging « Oil and gas development

« Trawling « Sub-sea cables and pipelines

- Wharf/port/marina development . Wave power (in early stages of development)
« Offshore wind farms « Outfalls (sewerage)

« Spoils (dredge materials) dumping

These types of projects can have direct and immediate impacts to the heritage resource. Furthermore,
when projects introduce changes to the pre-existing ocean environment (changing current pattern
sediment transport or water quality criteria), they may also have indirect consequences for heritage
resources. Simply releasing the position of a previously unknown wreck site to the public may have
both direct and indirect impacts. Recreational diving activity may have numerous impacts such as
intentional site disturbance, excavation, looting, inadvertent anchor damage, etc. Direct and indirect
effects from human activities on the ocean must be recognized in relation to the identified known and
potential underwater cultural heritage resources. The potential impacts component provides a risk
assessment, for the identified underwater cultural heritage resources from these potential threats (see
Unit 3: Management of Underwater Cultural Heritage and Unit 9: In Situ Preservation).

\2;:- Suggested Reading

Negueruela, I. 2000. Managing Our Maritime Heritage: The Case of the National Maritime
Archaeological Museum and National Centre for Underwater Research, Cartegena, Spain. Back-
ground Materials on the Protection of the Underwater Cultural Heritage 2. Paris, UNESCO, pp. 280-297.
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Sundaresh, A.S. Guar. and Nair, R.R. 1997. Our Threatened Archaeological Heritage: A Case Study
from the Tamil Nadu Coast. Current Science, Vol. 73. No. 7, pp. 593-598.

Offshore oil platformy; risers, platform jackets, subsea pipelines and wellheads all potentially impact underwater cultural
heritage resources. © NOAA Sanctuaries



8 Recommended Mitigation Actions

The desk-based assessment is designed to characterize baseline archaeological information, in order
that negative impacts to the resource can be avoided or mitigated to the greatest extent possible.
Impacts to the resource provide the motivation for conducting specific investigation and/or excavation
of confirmed cultural heritage sites, or the implementation of remote sensing or diver surveys of areas
of potentially significant cultural heritage resources.

Avoidance zones can include designated areas where project impacts are prohibited, limiting all types
of ocean bottom disturbances (dredging, dumping, anchoring, etc.) for the protection of underwater
cultural heritage resources. Avoidance may be the cheapest option for the heritage resource agency
(as it does not require further

investigation, excavation, etc.) and

in many cases consists of exclu- Recommendations can include:

sionary zones around identified

. .  Avoidance
wreck sites. Project planners

may then simply shift the impact o Sites placed within Construction Exclusion Zones
area to avoid impacts. Avoidance o Cheapest option for the heritage resource
zones must be large enough to o Will be restrictive for the developer

cover the main wreck site and

associated debris. Multiple zones * Clarification

may be delineated when there is ° Further survey in order to clarify the position, nature
no clear debris trail between sites. and extent of sites

Avoidance zones may be based on ° May involve geophysical, Remotely Operated Vehicle
side scan, magnetometer, or field (ROV) and diver survey

diving data, and/or on desk-based
inventory data. For larger areas

Oof more numerous resources,
shifting the project area may ° Excavation or excavation/recovery

be prohibitively costly from the . Offsetting through compensatory works
project planner’s perspective.

« Offsetting impacts through full investigation
o Diver recording of wreck sites to an appropriate level

° Palaeo-environmental assessment and analysis

Where impacts may adversely o Staged approach to borehole analysis

affect the underwater cultural « Site Monitoring

heritage, but either the boun-

daries, character, or exact position

of the heritage may not be known, the ‘clarification’ recommendation can be made for side scan
and magnetometer surveys, to locate the resource site. Remote sensing would then be followed by
‘ground truthing’ the side scan or magnetometer target using Remotely Operated Vehicles (ROVs) or
diver surveys, clarifying the site boundaries and site identification. Ideally site clarification surveys will
be able to provide position/resolution data to within one square metre. The cost for the clarification
process would be included in the project plans. Clarification simply provides additional information for
a more accurate subsequent recommendation (avoidance, investigation and compensatory works).

Unlike surveys to clarify the nature and position of underwater cultural heritage resource, the ‘full site
investigation’ recommendation focuses on the more intensive excavation, documentation and possible
recovery of an individual site. This option is chosen where significant underwater cultural heritage
resources are located and avoidance zones are not an option. Expenses are much higher for the full
excavation and documentation of the site, and even more so if the decision is made to recover the
artefacts and conserve the material. Recovery of underwater cultural heritage prior to development
projects which have no other mitigation option is sometimes called ‘salvage’ or ‘rescue’ archaeology.



BELOW: Remote Operated Vehicle (ROV) survey used to delineate debris field of wreck site, the boundary of a potential
avoidance zone. © US Department of Interior
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Small boat fitted out for
side scan sonar survey.
© NOAA Sanctuaries

Mitigation through compensatory works is an option in the case of unavoidable negative impacts
to significant underwater cultural heritage sites. Projects may mitigate impacts to one site or type of
heritage resource by supporting survey and preservation actions for another site or type of resource.
Mitigation in this sense is beneficial to the overall cultural landscape (for more on mitigation see Unit
3: Management of Underwater Cultural Heritage).

Site monitoring during active projects can play a critical role once projects are underway. Here the
term ‘site monitoring’ is used in direct association with active development projects, rather than
monitoring associated with changes due to the natural environment. The archaeological monitor
remains on site during the project development providing guidance and assuring that the avoidance
zones are observed, or that further artefacts which might be revealed by dredging are accounted for
as indications of possible underwater cultural heritage resources. The process or plan for handling
accidental finds during project development must be defined prior to commencement. Checklists
can be created identifying what types of finds trigger which actions, assisting the on-site monitor
in decision-making. Site monitoring should be a project requirement when there is any potential for
accidental finds.

\;;._a:- Suggested Reading
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Unit Summary

Desk-based assessment reports are aimed at a comprehensive understanding of underwater cultural
heritage resources within a specific survey area in order to mitigate or avoid impacts from ocean
development projects of various kinds.

The main components of the desk-based
assessment report are:

« Report introduction

« Identification of the survey area
« Existing preservation legislation
« Methods and sources

« Baseline conditions

- Significance evaluation

« Potential impacts

« Recommended mitigation actions

Changes, both natural and man-made, will happen. The challenge is how we handle changes. The goal
of the desk-based assessment is not to simply stop development projects which may impact heritage
resources, but rather to mitigate impacts in favour of the protection and preservation of the underwater
cultural heritage. The desk-based assessment report is the central document in this effort.

Suggested Timetable

10 mins Desk-based Assessments Introduction

- Report Introduction

- Identification of the Survey Area
80 mins . . S
- Existing Preservation Legislation

- Methods and Sources

Break

- Baseline Conditions

- Significance Evaluation

70 mins - Potential Impacts

- Recommended Mitigation Actions
- References

20 mins Concluding Remarks and Closure




Teaching Suggestions

The Desk-based Assessment unit clarifies the role that document or archival based surveys play in
the management of underwater cultural heritage resources, and provides students with guidance on
completing and presenting these critical assessments. Some teaching suggestions to enhance the
student’s knowledge of some of the topics covered during this unit have been selected.

3 Existing Preservation Legislation

The trainer should ask the students to provide examples of underwater cultural heritage preservation
laws from their own countries. These laws will be specific to individual nations and students are already
likely to be familiar with them. Are these examples familiar to non-marine resource managers?

4 Methods and Sources

Recommended questions for discussion are:

- What other sources are unique to the students’ regions?
» What are the advantages and disadvantages of using obscure types of information?
« Should the resource manager offer money for heritage information (ethical debate)?

8 Recommended Mitigation Actions

If students have access to information regarding their course training site, the trainer could utilize the
master plan template from Appendix E: Management Plan for the Mannok Shipwreck Site and task the
students with selecting and describing site assessment factors.
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Core Knowledge of the Unit

This unit introduces the concept of significance in the management of underwater cultural heritage.
Students are provided with an understanding of the importance of significance assessments and the
role they play in the management process.

Upon completion of the Significance Assessment unit, students will:

« Know what significance in underwater cultural heritage management means

« Have a basic understanding of how to assess the significance of underwater cultural heritage sites
« Understand the difficulties and sensibilities in adding value to underwater cultural heritage sites
« Understand why significance assessment is needed

« Understand the intrinsic value of underwater cultural heritage

« Understand the significance of change

« Have a basic understanding of Cultural Impact Assessments (CIA), Archaeological Impact
Assessments (AIA) and Conservation Management Plans (CMP)

Introduction to the Unit

The UNESCO Convention on the Protection of the Underwater Cultural Heritage (Paris 2001) broadly
defines the heritage resource as, .. 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 ... This in itself is a clear statement on significance. The realities and limitations of
managing underwater cultural heritage, however, mean that some heritage sites must still be treated
as more significant than others. As a result, a closer examination of the concept of significance is
required.



What is Significance?

A simple internet search can provide us with many descriptions on what
significance and other words related to significance mean.

« Significance: the quality of being significant or important or valued or meaningful
or of consequence.

» Importance: the quality of being recognised as important and worthy of note.

« Meaningfulness: the quality of having great value, importance or significance.

» Consequence: having important effects, values or influence.

Source: www.thefreedictionary.com

Although we can easily find a definition of what significance means, it is less clear how it should be
interpreted in the context of cultural heritage. To understand cultural significance we need to look at
the Burra Charter (1999). The Burra Charter provides guidance for the conservation, preservation and
management of places of cultural significance and is based on the knowledge and experience of the
members of the International Council on Monuments (ICOMOS) in Australia. According to the Burra
Charter, cultural significance refers to the aesthetic, historic, scientific (including archaeological), social
or spiritual value for past, present or future generations. Cultural significance is embodied in the heritage
place (or site) itself, its fabric, setting, use, associations, meanings, records, related places and objects.

1 Significance Assessment

Ultimately cultural heritage depends on the importance (or significance) that a society places on them
and it is this value that has always been the reason underlying heritage conservation. It is self-evident
that no society makes an effort to conserve what it does not value.

It is necessary to gain a detailed understanding of the nature and extent of the significance that a
heritage place has to a society in order to protect, preserve and conserve the values of that place. This
requires an assessment, which if not undertaken could potentially lead to decisions being made that
diminish or destroy important aspects of the site. The process of determining the values of a heritage
place is known as the assessment of cultural significance.

The assessment of cultural significance has two interrelated and interdependent elements. The first
element is the determination of that which makes a place significant and, therefore, the type (or types)
of significance that it manifests. The second is the determination of the degree of significance that this
heritage place has for society.

Cultural significance relates to value, but exactly what kind of value can be difficult to define, especially
when it is used in this context. Value can be considered in terms of not only the economic value of a
site, but also its aesthetic and historical values and its overall uniqueness or relevance. Value also refers
to an ethical quality; the significance by virtue of material and inner standards that a society often
accords to certain objects, places and stories associated with its ancestral past.



Although it depends greatly on who is using the definition of significance and for what purpose, it
ideally should be a balanced combination of all the values mentioned above.

A site can yield a lot of information about the past. However, when a site is not visible or when the
techniques that are available for use are not yet good enough to retrieve the data and consequently
the information, the site might have less significance for understanding the past at this moment in
time. Alternatively, a site with a high social significance (e.g. because it is highly visible in the landscape)
might be considered to have great significance, although its intrinsic value to understand the past is
not very high.

The significance of a site can also be modified or added to. Its importance can be increased by
communicating the significance to more people through the media or archaeological publications.

English Heritage has coined this process the ‘Heritage Cycle’. They believe that if people understand
the history of heritage places, they value them; by valuing the heritage places they will want to care
for them; by caring for heritage places, people will enjoy them and through this enjoyment comes a
thirst to understand more.

This process of creating value and significance happens every day. Archaeologists are not the only
stakeholders to play an integral role. Heritage managers need to also be aware that through their daily
management of underwater cultural heritage, sites that are included (and listed or protected) become
more important and, therefore, increase their intrinsic value.

\;;;. Suggested Reading
. Bazelmans, J.G.A. 2006. Value and Values in Archaeology and Archaeological Heritage Management.

A Revolution in the Archaeological System. Heeringen, R.M. Van and Lauwerier R.C.G.M. (eds.). Proceedings
of the National Service for Archaeological Heritage in the Netherlands, Vol. 46, pp.13-25.

+ English Heritage. 2008. SHAPE 2008: A Strategic Framework for Historic Environment Activities & Programmes
: in English Heritage.

BY UNDERSTANDING
the historic environment
people value it

FROM ENJOYING ' BY VALUING
the historic environment comes it they will want
a thirst to understand to care for it
BY CARING

for it they will help

people enjoy it

The Heritage Cycle developed by English Heritage. © English Heritage



2 Difficulties and Sensibilities in Adding Value to
Cultural Heritage

Assessing sites and defining the significance can be highly subjective and may also raise many questions
from other groups. It is, therefore, important to be transparent and involve the crucial stakeholders in
the process.

Often the value or significance of a site is determined by comparing it against others. To do this both a
site’s quality (how significant a site is) and its quantity (how many other sites of this type exist) have to
be considered. But what if the number of sites that have been evaluated is just a very small percentage
of the total and each one is so different that they cannot be compared with each other? Is it still possible
for significance to be assessed?

For underwater archaeology this scenario presents a very real problem. Most countries do not have
more than a few hundred weighted (valued) underwater sites. This implicitly means that most sites
that are weighted against these few and will be regarded as being of high value due to, for example,
its uniqueness. When the quantity becomes better understood through the process of inventory, it is
possible to compare the values of sites and prioritize on the basis of scientific quality.

Cultural, Political and Other Social Differences

The historical significance of a European East Indiaman, for example, might be considered high in
Europe or Australia (where they are rarely found), but less significant in the former colonies where
they are more abundant. The same applies for Chinese shipwrecks that have travelled all over Asia
and beyond. Their significance for China is obvious and embraced accordingly, however, it is more
difficult to weigh their significance for the coastal state in which they are located. This issue is especially
interesting in the field of ‘shared heritage’ because it touches on the heart of the concept of mutuality.
Can we determine whether the significance of a site is the same for both countries? Are the sites
assessed on the basis of the same concepts of significance?

FARLEFT: This anchor
belongs to a seventeenth
century Dutch Admiralty
ship, The Utrecht, which
sank just off the coast of
Brazil. Although highly sal-
vaged, it is still considered
to be of high archaeologi-
calimportance, due to the
fact that still little is known
about the construction of
Dutch ships active in the
tropics using a three layered
shell planking. © A. Lima

LEFT: This sea plane, a
Catalina PBY5 was found
just off the coast of Biak,
Indonesia. It may either
be a Dutch plane from the
Royal Netherlands East
Indies Army (KNIL) or one
from the United States. Its
origin will help determine
its value for either country.
© Ministry of Maritime
Affairs and Fisheries




The quality and quantity of a site’s significance is usually measured against other known sites in the
area. This can be different in various parts in the world, for example, shipwrecks in the Baltic Sea
(between Sweden, Poland, Germany, Denmark, the Baltic States, Russia and Finland) can be preserved
in such a state that they can hardly be referred to as wrecks, but more as virtually complete sunken
ships. This state of preservation is rare and it is clear to all that these wrecks are very well-preserved.
In the Netherlands, well-preserved shipwrecks are those that can be completely reconstructed, in
other words; if at least half of the ship (starboard or portside) is preserved. In the tropical seas, like
those in most of the Asian countries, the state of preservation is much lower due to a variety of factors
including warmer waters, the coarse sediment, lower sedimentation rates and the enormous impact
of biological deterioration (See Unit 9: In Situ Protection). Therefore, shipwrecks such as the Avondster
(Galle Bay) and the Quanzhou ship (Houzhou) may be referred to as being very well-preserved; a large
part of the Avondster's wooden hullis still present as well as the starboard side until the first deck, while
the Quanzhou ship is preserved to the waterline.

The memory value of a wreck is very different depending on your perspective. Something which is of
local historical value might not be of very much significance on a national or international level and vice
versa. The collective memory will usually be less on a wider scale; in villages (local) people, tradition,
land and memory are very much connected to each other, while on a national and international scale,
the binding factors are less. It also reduces further depending on the age of the site being assessed.
The collective memory of the Second World War is still great, so wrecks from this period such as HMS
Vampire (1942) that sank off Batticaloa, Sri Lanka, retain a high value. This memory value is lessened
when medieval or Ming dynasty shipwrecks, such as the Royal Nanhai wreck (1490) are considered.

The aesthetic value of a heritage place is a difficult and highly subjective value to ascertain. How can
we determine what, for example, is beautiful? As a result, the aesthetic value has to be considered in a
practical sense. Sites can be asses-
sed according to how suitable
they are for exhibition viewing
purposes or whether they could
even be used as an underwater
heritage trail. Factors to take into
consideration might include water
visibility and how often a site is
visited by recreational divers, etc.

ABOVE RIGHT: If a shipwreck is considered
to be well-preserved it may also depend
on where it is located. Sunken ships in the
Baltic, such as this Dutch seventeenth
century flute ship in Swedish water, are
almost in perfect condition.

© Ghostwreck-Project

RIGHT: The seventeenth century wreck

of the Dutch East Indiaman Avondster

is less well-preserved than the ships in the
Baltic, but in comparison to many other
wrecks in tropical waters, it is extremely
well-preserved. © Maritime Archaeology
Unit, SriLanka
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The second
destruction

of the
HMS

Aboukir

HERITAGE MATTERS

DR EDWARD HARRIS

‘Underwater O
itage encompasse
of human existence that lie
or were lying under water
and have a cultural or his-
torical character. Recognis-
ing the urgent need to
preserve and protect such
heritage, UNESCO elaborat-
ed in 2001 the Convention on
the Protection of the Under-
waler Cultural Heritage. —

wihsite 2011

The continuing global reces.
sion and the sharp increnss in
the value of precions and semi-
precious metals represents n
worldwide threat to heritage
wites, both on land and under the
sens and oceana.

The looting of archacological
sites on Innd will undoubtedly
eantinue apace, as rich and poar
alike toke part in the finding
and marketing of artefacts, par-
theularly from prehistorie con-
texts in arenas such as Seuth
Americn and West Africa,

The peor take part by loating
for o few pennies for their sur-
vival bank, the rich by buying il
ligit works of ari, banking on
such objects as inflation-proaf in
times when the real banks pay
practically no interest on de-
posits, yet lend your money aut
at high rutes.

Diue to the high price of gold
and silver, anthquities and pre-
wious vhjects, such as family sil-
ver nmad beirlooms, stand to be
stolen and malted down to antis-
B the lust for & quite buck.

With “sond us your gold and
slver and we'll send you cash™
uperntions proliferating, Bermu-
dn may nat bo immune from the
latesi eriminal azsanlts an ob-
Jocts of cultural heritage.

Under the sen, the race to
find and ronssck the next ship-
wrock with bullion of seme sort
or another aboard appeirs alio
o be on the increase, as unfortu-
nately, contrary to the behest of
UNESCO, anything goes in the
free-for-all underwater world of
‘internntional witers', the em-
phasis being on shart term cash
returns versus the long term
preservition and economic vilie
for tourism use of cultural finds
from under the sea.

Salvage of shipwrecks for hess
valunhle motals, such as copper
and bronze, seems also to be a
returning fashion, much as i@

was in Bermuda in earlier
decades when there was ot least
ane outfit here that purchaged
wuch ‘sernp’ materins for ship-
ping ovorsens.

That s perhaps why bronze
prapellors aro now missing from
historic ond picturesque ship-
wrecks in local waters, to say
nothing of ‘disappeared’ port-
holes and other fontures of mot-
al on those carcases of the
misfortunes of others.

Nearer to Britain, where we
senl hundreds of our young men
in the two Warld Wars, some of
whom died an the soils of The
Wetherlands or nearby, Dutch
salvage operators are onacting
the second destruetion of HMS
Aboukir, the war grave site
(many wanld ey, sacred) of over
GO0 men, including William Ed-
mund Smith, the first Bermudi-
an to give his life in the Firat
Warld War,

War graves on land are con-
atdered to be sacred territory
and the Communwenlth War
Graves Commission and respec-
tive governments place great
emphasis on the maintenance
and preservotion of such Ftes in
honour of those who gave their
lives for our future frecedoms,

Underwater sites, being un-
dereover inot to sny underworld)
mx it were, are perhaps leas well
monitored, as exemplifiod by the
ripping apart of HMS Aboukir in
recent monthis, far the extraction
of industrial motals.

The sacredness of the site in
the sands off the Dutch coast re-
Intes to the first few woeks of
the Great War (1914—18), the
start of which for the British
Commanwenlth began on fourth
of that month in the late sum-
mer of 1814, as immortalised in
the tithe and content of Barbarn
Tuchman's elassic book, The
Gutis of August, being n history
of the first month of the conflict.

When the guns fell silent four
years Inter at the eleventh hour
of the eleventh day of the
eleventh month in 1918 icom-

memorated as R brance

HMS ABOUKIR

HMS Abouklr, a Cressy Class cruiser, lsunched in 1900, pictured about 1905,

twers,

Of vur 22 year old man off the
Diuted const, it i likely hie enlk
od in the Heyal Navy, bein
“SMITH, William Edmund,
LA874, 16t elars cook, BN, lost
on HMS Aboukir 1914, Septem-
ber 22, a coloured man, believed
to have been the frst Bermudi
an to lnse bis life in this war, son
of Willinm Felix Smith and his
wifie Emma Jane, née Dougglas, of
Harmon's Hill, Somersot, bap-
tised 1883, June 4, at St Junes
Church, Sandys. Mra Smith re-
coived o letter signed by Mr
Winstan Churehill, convexing
the sympathy of the King and
Queen.”

The designation LAST4 may
indicate that Willinm Smith
may have eorolled here first in
ane of the local forces bofore the
War.

HMS Hogue of the Soventh
Cruiser Squadron were on pa-
in the early morning of
Tussday, 22 September 1914,
when U8, n German submarine
commanded by Lt Otto Weddi-
gen fired o torpedo at Abaukir,
which sank in 20 minutes with
the loss of 527 men, including
the Bermudian Smi
E ing te pick up survivors
ithinking the Aboukir struck a
minel, the Cressy nnd Hogue
were thun sent to the bottom as
well; in all, 1458 men were lost
in the S-minute atiack,

While it is no consolation, the
faet is that the ‘incident estab-
liahed the U-boat as a major
wanpon in the conduet of naval
warfare’.

A aumber of naval associa-
tions have lodged objections to
the desecration of these war
pites by the Dutch salvage com-
paniea.

Day, 11 N mber Ty,

such ns one

some 35 million people were
dead ar wounded, including
same six million allied troops of
which 80 were Bermudians of
the Bermuda Volunteer Rifle
Corps, the Bermuda Militia Ar-
tillery and other services: nearky
all the Bermudians were volun-

Andy Brock are also firing
salvog across Dutch bows: “In
ease you have not seen today's
Times 127 September 2011], the
wiolation of the throe ships has
been condemned by the Ministry
of Defence, and the Dutch cul-
tural ageecy.

Cn n practical |evel, the ships

alleged to be carrying out the
raids have been identified as the
MS Bernica and MS Belo based
in Scheveningen.

However, the Dutech Coast-
gunrd are quoted @s buing un-
able to aet in spite of the vessels
being seen on site by o Dutch
alreraft and wreckage belng
found on the salvage ships by
Dutch Police.

Thee UK Miniatry of Defence
i quoted s making efforts with
the Duteh autharities th prevent
‘inapproprinte setivity’,”

Not only are sites like that of
HMS Aboukir, Cressy nnd Hogne
cultural horitage, but they are
the nitos of gericus wocial her-
itayr.

In this instance, the Aboubir
i the lnst teugible remning re

The commemarative card for the winning side, featuring the commander of the Kalser's submarine
ug.

liting to the lost of Bermudion
William Edmund Smith, aside
from the Aboukir Monument at
Bouthsen near Portsmouth, for
in the noture of things, descen-
dants here have little or nothing
in the way of material mamentos
of their ancestor, not even & pho-
tograph.

As wo approsch Hemem-
brance Day 2011, the Aboukir
affair and other recent underwa-
ter malvaje work again raises
the question i to what price we
place as a world community on
underwater cultural heritage,
wexpacially ns much pertning to
the grave gites of mariners and
others.

Mnny otherwise enlightened
lnnds have yet, after i deende, o
ratify the UNESCO Cunvention

A commemorative card for 8 member of the losing side, perhaps William Smith's mother received
one.

on the Protection of Under-
wator Cultural Heritage, nnd
we, being a Dependent Territory
of the United Kingdum, full inte
that categury.

On Remembrance Ty, spare
o thought for William Edmund
Smith, who, if he was trapped in
HMS Abowkir when he met his
Maker, has probably been ralled
owver in his grave (afer 97 yoars
of peace) by those seoking o fost
Eurn at the expenso of others
who gave their all to dofend and
liberate Holland from German
domination in the two World

‘s,

Edward Cecil Harris, MBE, JP,
PHD, FSA ks Executive Director of
the National Museum at Dock.
yard. Comments may be made to
director@bmm.bm or 704-5480.

Ships from the First and Second World War still raise strong memories, therefore their ‘memory value’ is very high. This
article from the Royal Gazette, (22 October 2011) deals with the destruction of three First World War wrecks for their scrap

metal value. © Royal Gazette



It is not usual to determine a site in terms of its economic value, at least in terms of measuring the
dollar value of material, such as ceramics, from the site. This is because archaeologists would like to
have a clear distinction between the archaeological and historical significance and the economic value.
Archaeologists will often rate a site on significance according to specific research questions and other
factors, such as how representative it is. In cultural heritage management, however, economy is an
important factor. The economic value does not have to be expressed in the value of the objects from
a site, it could also be expressed, for example, in the value it has for tourism. From this perspective,
it could be a very powerful tool to use when addressing crucial stakeholders, such as politicians. For
management reasons it might be useful to complete a cost benefit analysis which makes clear that in
some way an economic value is going to be assessed. This will influence the choice that has to be made
in infrastructure (or development) projects to remove (e.g. by excavations) or to protect sites in situ.

In practice, the assessment of sites on the basis of values (such as
archaeological importance) and its political or economic value will
overlap and influence each other; something of high archaeological
value will have a high political and economic value and vice versa.
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3 Different Kinds of Heritage

Another aspect that has to be taken into consideration is the fact that there is not just one cultural
heritage. Over recent decades, heritage has been increasingly divided into sub-categories, such as
World Heritage, Mutual Heritage, Intangible Heritage, Underwater Cultural Heritage, Vernacular
Heritage, and so on. The significance of sites can be specified within these different heritage sub-
categories. In addition, international, national, regional and local settings for heritage can also be
distinguished. All these categories, sub-categories and settings are important to consider before
determining the value of the place.
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4 Why is it Necessary to Assess Significance?

Limited resources means that not everything can be researched. Budgets, staff and time have to be
carefully utilized and it is necessary to know what the known resources of cultural heritage are, so that
sites can be assessed and prioritized. Significance also has to be measured in order to facilitate this
prioritization process. Determining the significance of a site can be highly subjective, but by developing
standards and using widely accepted methods, this process can be made as objective as possible or at
least comparable. A transparent approach also opens up the process for discussion and improvement.

Underwater cultural heritage management, like all heritage management, is driven mainly by
significance. Although it is just one step, it affects and dominates all choices that are made in the
management process. Virtually all management decisions depend on the assessment of significance,
as it is the determining factor for what is nominated for the register. It helps determine the kinds of
research questions that are being asked and leads to choices about what is preserved (in situ) and what
is destroyed for research programmes (excavations to gain information) and development projects.
Overall, significance determines how sites are categorized, how they are managed, how impacts are
mitigated and the choice of whether a site is considered heritage at all.

Interestingly in archaeology, significance is used for more than just assessing the value of a site; it is also
an analytical tool for making interpretations of the past on a larger scale, such as reconstructing past
societies or as a way to question our archaeological modes of enquiry. In short, significance allows us to
reflect and question why material heritage is studied in the first place. In determining the significance
of sites it is always necessary to reflect on the work that has been done, so that we can compare one
site to another and consider if a study has any significance for the understanding of the past.

5 Different Methods of Assessing Significance

As has been illustrated, there are several ways to describe significance in  ADDITIONAL INFORMATION
relation to cultural heritage. Several articles have been published onthe 1 several criteria can
philosophy and the methods used to assess the significance of maritime  pe used to determine the
archaeological sites. Many of these articles provide a strong foundation intrinsic value of a site.
from which to base the development of local significance assessments.  The Australian Antarctic
Data Centre provides
additional information and
insight on each of these.
The intrinsic value of a site is considered to be a large variety of values See www.aad.gov.au
that cover the significance for scientific (or academic), cultural, social,

economic, educative, amenity, community and personal use.

There are two major aspects of significance to be distinguished; the
intrinsic value and its relation to managing change.

The significance in relation to managing change relates to understanding how changes arise and what
the implications are in altering the intrinsic value considerations. In order to judge this, there are well
established conservation principles for heritage management. The issue here is how the significance
of change is predicted, judged and managed once a key understanding of the intrinsic values are
established (see Additional Information 1).
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5.1 Intrinsic Value

This aspect of significance needs to cover a wide range of values in terms of scientific/academic,
cultural, social, economic, educative, amenity, community and personal use. All or any such values can
also be seen in terms of importance, sensitivity and potential.

Importance can be seen as reflecting the scale at which values operate. These are often considered in
terms of international, national, regional and local, but may actually be more culturally determined or
of practical output (e.g. degree of social or educative engagement).

Sensitivity is a different aspect of importance and can be seen as having more to do with not only
how strongly values are felt, but also how vulnerable they are to being lost or altered physically. Here,
it is important to consider how easily detrimental consequences may arise if the heritage becomes
devalued or overlooked. The number of people affected may increase the level of sensitivity regardless
of the importance of the heritage

Potential is an important issue primarily because so little is known about most sites, that much of the
assessment of the criteria used for determining significance, such as the physical state of a site, nature
of the artefacts, and the importance of a site, usually remains incomplete. There is always more that
can be done to reveal further intrinsic value and gain more public benefit.

Several criteria can be used to determine the intrinsic value of a site:

1. The potential to yield important information about the past which is not available through
other means. It displays archaeological significance, including scientific or research significance.

2. Historical significance: It has to be considered whether a place has significant heritage value
because of its special association with the life or works of a person (or group of persons), for its
importance or events in cultural history or for its association with people, events, places and themes.
Historically significant objects range from those associated with famous people and important
events, to objects of daily life used by more ordinary people. They include objects that are typical
of particular activities, industries or ways of living. Historically significant objects may be mass
produced, unique, precious or handmade.

3. Scientific, research or technical significance: It has to be considered whether a place is
representative of the period in terms of scientific, research or technical significance. A site or an object
may have research significance if it has major potential for further scientific examination or study.
Archaeological artefacts and collections may have research significance if they are provenanced and
were recovered from a documented context or if they represent aspects of history that are not well
reflected in other sources.

4. Aestheticsignificance: A site may have significant heritage value because of the place’simportance
in exhibiting particular aesthetic characteristics valued by a community or cultural group. This is
particularly evident for underwater cultural heritage sites which can be considered places of great
visual beauty by divers.

5. Social or spiritual significance. A site may have outstanding heritage value to a nation because
of its strong association with a particular community or cultural group for social, cultural or spiritual
reasons. Shipwrecks can also be grave sites of special memorial significance.

6. Experience Significance: The visibility of a site within a landscape and its strong association to
memory value can create a unique mood or character that enhances a site’s significance.



7. Economic Significance: A site can be of economic significance either in the present day or future.
This significance can be both a blessing and a curse. A blessing because it often has a higher
significance in the eyes of crucial stakeholders (such as politicians) and is, therefore, more likely to
be preserved, and a curse because a shipwreck with a cargo of high economic value is much more
likely to be looted.

Notall of these criteria are always used. The most common in cultural heritage are historical significance,
archaeological (scientific) significance and experiential significance.

Additional comparative criteria are then used to evaluate the degree of significance further:

1. Provenance: derived from the French provenir, ‘to come from'. Provenance refers to the origin or
the source of something, or the history of the ownership or location of an object or site. The primary
purpose of provenance is to confirm the time, place and, if appropriate, the person responsible for
the creation, production or discovery of the object or site. Comparative techniques, such as expert
opinions, written and verbal records and the results of various kinds of scientific tests, are often
used to help establish provenance.

Provenance also refers to the chain of ownership and context of use, of an object or site. Knowing
this history enables a more precise assessment. Provenance is central to establishing historic and
scientific significance. An object or site may be significant because its provenance; a documented
history of its existence, ownership and use, gives it a context in society at large or in the natural
world, or in the more personal world of a known individual. Provenance has very particular meaning
in some collection areas. Archaeological material should ideally be provenanced to a particular site
and to an exact stratum and location within that site. Archaeological material removed from a site
without having had its provenance recorded has little value unless it has other significance, such as
aesthetic. Even then, an object whose archaeological provenance is unknown is diminished in value
in the same way as an artwork of doubtful provenance.

2. Representativeness: something that serves as an example or type for others of the same
classification. One could give a high significance to a shipwreck and protect it because it serves as
an example for a typical kind of ship.

3. Rarity/uniqueness: something that is rare or scarce. Being the only one of its kind, without an equal
or equivalent; unparalleled. Rarity usually scores high in significance. One could debate whether this
is correct or not, but since the amount of assessed sites (and specifically shipwrecks) is still relatively
small, rarity/uniqueness is a category where most sites will score highly.

3. Condition: completeness or intactness and integrity. An object may be significant because it is
unusually complete or sound, original condition. Objects with these characteristics are said to have
integrity. Changes and adaptations made in the working life of an object or site do not necessarily
diminish significance, and in fact, are also recognised as an integral part of itself and its history. This
can be measured when, for example, the range of materials being preserved is examined. When
the amount of structure of a shipwreck that remains is considered, if, for example, the inventory is
preserved, cargo, personal belongings, etc., we have to assess on what is well-preserved, and what
is not can be subjective. What is well-preserved? Is it when it still looks like a ship with the mast still
standing, such as those wrecks that are found in the Baltic Sea? Or is it well-preserved if it is possible
to reconstruct the whole ship, even though the wreck itself is completely scattered on the seabed?

4. Interpretive potential: archaeological objects, collections and sites may be significant for their
capacity to interpret and demonstrate aspects of experience, historical themes, people and activities.



In the hands of a skilled museum worker, most objects have potential to tell their story and their
significance is best described in reference to one or more of the primary criteria. However, there
are some circumstances where interpretive potential is a major attribute of an object or collection,
or may indeed be the only criterion for which the object is significant. To some extent, interpretive
potential represents the value or utility the object has for a museum as a focus for interpretive and
educational programmes. It may also be significant for its links to particular themes, histories or ways
of seeing the collection. Some objects may have very limited significance under the primary criteria,
but they still may have some degree of significance for museums because of their ability to interpret
and illustrate particular themes, people or ideas. This is the case for many humble, unprovenanced
social history objects, where the object stands for or is used as a link to, wider themes or issues.
Interpretive potential can be particularly important where certain aspects of history and experience
are not well represented in museum collections. Some people’s lives are not materially rich or well
expressed in the material culture record. In museums, their lives or experience may be interpreted
though generic objects that have interpretive potential, but are otherwise of limited significance.

5.2 Managing Change

This aspect of significance has to do with understanding how changes arise and what are the
implications are in altering or affecting the intrinsic value considerations. In order to judge this there
are well established conservation principles for heritage management. Here, the issue is how the
significance of changeis predicted, judged and managed once the key understanding of intrinsic values
are established. This issue embraces consideration of ‘types of change’ which can be considered in
terms of the dynamics, process, outcomes and significance of change. These can again be considered
in terms of magnitude of change, alteration of value, risks and opportunities, sustainability, significance
of effects, regulation and management, and indicators and monitoring.

5.2.1 Types of Change

Dynamics of change: can be seen as changes that are beneficial, neutral or adverse and permanent or
temporary in nature. This may also embrace whether changes are reversible or irreversible.

Process of change: can be considered in terms of sources of change. Activities, processes and physical
alterations to the environment can all give rise to a range of ways in which effects can occur. These
effects may be direct, indirect, synergistic (i.e. how different factors interact to create a different kind
of change) or cumulative.

Outcomes of change: can be seen in terms of what intrinsic values are altered and from which
outcomes may affect physical materials, settings, surroundings and perceptual, cultural and socio-
economic issues (education, amenity and economic aspects).

This wreck has been
destroyed by dredging. It is
aform of sudden change to
the environment which can
be mitigated. See Unit 5:
Desk-based Assessment.
©RCE
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Significance of change: cannot be determined without understanding both the intrinsic values and
the types of change which may occur, including uncertainties that may exist, such as:

The magnitude of change: is best thought of in terms of how far the intrinsic values of
heritage may be altered and in particular how the special attributes that give it its value may
either be enhanced or diminished. This will include how much both physical and perceptual
aspects will be altered by the various ways that changes arise. There is also a distinction to be
made between how much change will happen, where it is starting from and where it will end
up (see limits of acceptable change).

Risk and opportunity prediction: is normally considered in terms of weighing up the seri-
ousness of a hazard against the likelihood of it occurring. A similar concept can be applied to
change in cultural heritage, where either the intrinsic values of a place or asset are not fully
understood, or the magnitude of change cannot easily be predicted. The change may be either
beneficial or adverse, so the uncertainty may be expressed either as a risk or an opportunity.

Uncertainty and predictability: are related considerations, as uncertainty is a simple
acknowledgement that not everything is known to the level that is desirable. Predictability
reflects a more quantitative approach to defining levels of uncertainty, usually based on the
sampling parameters of studies undertaken to characterize the nature of the heritage asset (e.g.
by non-intrusive survey or physical evaluation) and/or the scale of changes likely to occur. In the
case of underwater cultural heritage these might, for example, include a prediction of increased
levels of damage to a shipwreck as a result of more frequent visitation by recreational divers.

Significance of effects: is a balance between the importance of the cultural heritage in ques-
tion and how much it will be changed for better or worse. Thresholds of significance are highly
variable, but can be related to how far the effects of change support and enhance or are con-
trary to, specific cultural heritage objectives, policies or standards. This also encompasses exter-
nal changes that may be contained in a variety of international, national, regional and local
conventions, laws, policies, and programmes, codes of practice, design briefs, etc., which help to
define standards against which significance can be judged.

Sustainability of change: seeks to weigh up the balance between the social, economic and
environmental needs of society, which extend beyond the limits of how significance is measured
in relation to heritage or environmental assessments. The way in which cultural heritage signifi-
cance is judged may alter when these values are weighed up against other non-heritage envi-
ronmental, social or economic needs.

Limits of acceptable change: there are various ways of looking at this, but often policies

and legislation will indicate that significant change (as determined from considerations such as
those outlined above) goes beyond a threshold of what is acceptable. In the public realm this
may be defined by legislation and policy, but for some situations ethics, professional standards
or technical considerations may define the limits of acceptable change. Public and legal opinion
may also set the boundaries of what is acceptable and what is not.



Regulation and management: is a highly relevant topic related to significance both
because regulatory bodies do much to define standards (e.g. significant criteria) and because
they will often help define what is or is not acceptable. By doing so, they ensure the application
of measures to avoid, reduce, offset or reverse negative effects and promote beneficial ones.

Indicators and monitoring: are further aspects of considering the significance of change
because the actual changes that happen as a result of implementation, very often differ from
what was expected. This is especially true in archaeology where unexpected new discoveries are
often made that alter the parameters under which the original assessment was created. Moni-
toring is, therefore, not only a means of checking if assessments were right, but also modifying
actions to account for new conditions. Indicators can be useful as a way to collect broad data
on particular points of critical interest that enable us to construct a broad picture. Monitoring in
its fullest sense also means collating information in such a way that it can aid us to make better
judgements of significance in the first place.

As has been illustrated, significance can mean a range of things and is in many ways subjective. When it
has to be assessed, several different values have to be taken into account and weighed against each other.
As a result it is crucial that when making an assessment, we do so in a structured and consistent manner.

5.3 Archaeological Impact Assessments (AlA) and Conservation
Management Plans (CMP)

Resource management and understanding change have been explained in some detail, but to this
point the topic of significance has been addressed in something of a vacuum; significance has been
discussed asanimportantvalue, mainly forits ownright.ltisimperative, therefore, thatwe nowapply the
assessment of significance directly to ‘real world’ practical management scenarios. Resource managers
rarely have the luxury of investigating underwater cultural heritage sites purely for archaeological or
academic purposes. Site values are typically determined in response to the direct potential impacts
they face from commercial development projects. Defining significance plays a major pragmatic role in
two critical resource management tools: the Archaeological Impact Assessment and the Conservation
Management Plan.

Impact assessments are designed:

« To ensure that environmental and other considerations are explicitly addressed and
incorporated into the development decision making process

- To anticipate and avoid, minimize or offset the adverse significant biophysical, social
and other relevant effects of development proposals

- To protect the productivity and capacity of natural systems and the ecological processes
which maintain their functions

« To promote development that is sustainable and optimizes resource use and
management opportunities



5.3.1 Impact Assessments

Definition: A particular type of evaluation that aims to determine
whether, and to what extent, a programme causes changes in the desired
direction among a target population or in an environment (Rossi and
Freeman 1993). All assessments should be conducted in accordance with
internationally agreed measures and activities.

Impact assessments are often designed to mitigate a wide range of
adverse environmental and other impacts that can result from large and
medium scale development projects.

Allimpactassessments,whethertheseareenvironmental (EIA),archaeological
(AlA) or cultural (CIA), are executed in either the manner specified below or
in a way that is fundamentally the same. See Additional Information 2.
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5.3.2 Environmental Impact Assessments (EIA)

Definition: studies undertaken in order to assess the effect on a specified
environment when a new factor is introduced, which may upset the
current ecological balance.

EIA guidelines: the process of identifying, predicting, evaluating and
mitigatingthebiophysical,socialand otherrelevanteffectsofdevelopment
proposals prior to major decisions being taken and commitments made.
General Environmental Assessment guidelines are provided by the Asian
Development Bank.

Principles of EIA best practice: a process of identifying, predicting,
evaluating and communicating the probable effects of a current or pro-
posed development policy or action, on the cultural life, institutions
and resources of communities. The findings and conclusions are then
integrated into the planning and decision making process, with a view
to mitigating adverse impacts and enhancing positive outcomes. (See
International Association for Impact Assessment: www.iaia.org).

ADDITIONAL INFORMATION

2 A brief outline of the
sections required in an
Archaeological Impact
Assessment report was
adapted from:

Cameron, E. and Van den
Bergh, J. 2003. The CHIA
System in Hong Kong 1997-
2003 and Beyond. Paper
presented at 4th Annual
KAPI Conference, Manila,
Philippines, 23-25 October
2003.

A detailed overview of
Archaeological Impact
Assessment guidelines can
also be found at: www.for.
gov.bc.ca/archaeology/docs/
impact_assessment_
guidelines/preface.htm
(Accessed Feb 2012).
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The International Finance Corporation Performance Standard 8 is also a useful document that aims
to protect irreplaceable cultural heritage and to guide clients on preserving cultural heritage in the
course of their business operations. (See International Finance Corporation Performance Standard 8
on Cultural Heritage: www.ifc.org).

5.3.3 Archaeological Impact Assessments (AlIA)

Definition: a process where a trained professional looks at an archaeological site and develops plans
to determine what impact the proposed development will have on it.

Archaeological impact assessment studies are initiated in response to development proposals that will
potentially disturb or alter archaeological sites. The role of the assessment is not to prohibit orimpede land
use and development, but rather to assist a government agency and/or private sector in making decisions
that will ensure effective management of archaeological resources, as well as optimal land use.

A brief outline of the sections required in an archaeological impact assessment report is as follows:

1. The identification of all known heritage sites or areas with potential for underwater cultural heritage.
This can include such things as shipwrecks and submerged cultural landscapes, which are shown to
contain archaeological potential during a baseline review. The review will determine the need for
appropriate field surveys. An archaeological survey will consist of field scans, survey, and excavations
and a desk-based survey of written, photographic and map documentation on all identified and
potential archaeological sites.

2. The identification of the impacts associated with the project and how (or if) they will affect the
identified heritage sites. These include both direct impacts, which can damage or destroy heritage
sites, as well as indirect impacts, such as a change in the environmental setting of a shipwreck site.

3.The presentation of mitigation recommendations designed to remove or at least minimize
any identified impacts to acceptable levels. These can include changing alignments to avoid
archaeological sites or the implementation of a rescue excavation, if avoidance is not possible. This
should also include a schedule for the implementation of the mitigation measures.

4. Archaeological impact assessment studies should be required where potential conflicts have been
identified between archaeological sites and a proposed development. Sites need to be located
and recorded and site significance evaluated, in order to assess the nature and extent of expected
impacts. The assessment includes mitigation recommendations to manage the expected impact of
development on the site.

These mitigation recommendations may include:

« Avoiding the site
« Recovering archaeological site information prior to land altering activities

« Monitoring for additional archaeological site information during development activities


http://www.ifc.org
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Assessments may require a heritage inspection permit issued by the relevant authority. Permitted
archaeological impact assessments are used to identify site locations, evaluate site significance and
determine the magnitude of development related impact when sites cannot be avoided.

The relevant authority would review the application and permit deliverables, such as a report, manage
consultation with local and indigenous communities and provide management directions for the sites.

If the site is found to be highly significant and development cannot avoid disturbing these values,
systematic data recovery excavations may be required to retrieve information that will be destroyed
as part of the development. These studies may answer general questions such as the age of the site,
the type and nature of the site. Detailed systematic data recovery can be expensive, but is relatively
rare, as most developments have the flexibility to minimize disturbance to archaeological sites by
avoiding them.

If development activities that disturb the seabed, such as wind farms, building bridges or marinas, laying
subsea oil or gas pipelines, need to be conducted within the boundaries of a recorded archaeological
site. The development may need to be moved or a site alteration permit may be required. These
permits may be issued by the relevant authority. Permit applications may be prepared by a qualified
professional archaeologist on behalf of the developer (such as the assessment undertaken by the
University of Southampton for the BritNed project — a pipeline being laid between Britain and the
Netherlands), and are designed to minimize and mitigate impacts to the archaeological site.

Screening

Screening should be based on a development proposal and so needs be undertaken during the
early part of the planning stage. This will help to determine whether a development proposal should
be subject to an impact assessment and if so, what level of detail is necessary to determine which
proposals may cause potentially significant effects.

Scoping

Scoping is used to identify both the issues and impacts that are likely to be important and to establish
terms of reference for an impact assessment. Qualified, experienced and competent staff within
government agencies are required to undertake both screening and scoping.

Submission

Usually an impact assessment should be undertaken by an independent consultant or expert, although
an alternative is for a government agency to take responsibility for it. Regardless of who undertakes the
impact assessment, the resulting submission should be evaluated by qualified staff from a government
agency. In the event of a conflict of interest, one solution can be to have an independent evaluation of
the report.

Consultation

Where a project may affect cultural heritage, the expert (or the government agency) should consult
with affected communities and other stakeholders within the country who use, or have used within
living memory, the cultural heritage for cultural purposes. This will help identify significant cultural
heritage and to incorporate into decision-making process the views of the affected communities.
Consultation will also involve the relevant national or local regulatory agencies that are entrusted with
the protection of cultural heritage.

Consideration

Ultimately one party, usually a Minister on behalf of a government, has to consider the impact
assessment. During this part of the process, the Minister should be guided by expert evaluation from
within government agencies. Finally, the decision can be finalized and the result announced.

For more information on assessing sites see Unit 5: Desk-based Assessment.



5.4 Management Plans for Underwater Cultural Heritage

A management plan is a tool that structures the work that has to be or has been undertaken at a site.
If well structured, all sites utilizing a management plan can be compared and used for planning time
and budget. Due to the fact that maritime history and archaeology, especially regarding shipwrecks,
has an international setting, trials are being undertaken to structure the way individuals observe,
assess and overall manage, archaeological sites world wide. In the future it might be possible to
compare assessed sites from Sri Lanka with those from Indonesia and European countries. In that way,
information gathered will be available and of use by all researchers and policy-makers regardless of
where they are from.

5.4.1 MoSS Management Plan

A management plan developed within the MoSS project (Monitoring, Safeguarding and Visualizing
North European Shipwreck Sites: www.mossproject.com) has been executed in several EU countries
and is available in English. The plan has been especially designed for sites underwater and is a dynamic
document that requires updating each time something changes on the site. This design, for example,
has been used by the Maritime Archaeological Unit of Sri Lanka.

Management plan
of the Vrouw Maria
VRU Uw MARIA wreck in Finland, as it
oS S 2 m X=t'e was developed within
— SELVITYS TUTKIML KSISTA, TULOKSISTA JA the MoSS Project.
TULEVAISUUDEN ERI VAIHTOEH DOISTA © MoSS Project
P
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The MoSS-project management plan is based on the following principles:

1. The format has to be the same in all countries working on the MoSS project and all countries
should be able to use it.

2. Amanagement plan should be made for all kinds of shipwreck sites.
3. Amanagement plan can be based on very little information.
4. The management plan is not a static document; it should develop over the years.

5. All subjects should be clear to everyone and what to put in each section of the plan should be
self-evident.

6. Wrecks should be described in the same way.

7. The importance of the wreck for maritime archaeology should be stated.

8. All types of research can be incorporated.

9. The management plan should be accessible and understandable for different kinds of professionals.
10. Each part of the management plan should be able to be used as an independent document.

11. It is unlikely that everybody who needs to obtain information from the management plan will read
the complete document. It is therefore important that the format should be designed in such a way
that there is a general summary and index which will aid simple navigation through the plan.

The format used for the MoSS developed Master Management Plan consists of the following chapters:

Management Plan of [Name] Shipwreck

Site

0.0 Administrative details 3.0 Cultural valuation of shipwreck
1.0 Introduction 3.1 Experience aspects

1.1 Previous studies 3.2 Physical quality

1.2 Historical context 3.3 Quality of archaeological

2.0 Assessment of the site information

2.1 Description of research 3.4 Conclusion

2.2 working procedure 4.0 Site management agenda

2.3 Research results
2.4 Risk assessment

Date of re-evaluation by different professionals should also be indicated in the plan. Interested
parties, such as scientists and policy makers, should be able to gain access to at least some parts of
the management plan. It is, therefore, very important that everybody understands each other, as
miscommunication can be disastrous for maritime heritage.



Unit Summary

It is necessary to understand in detail the nature and extent of the significance that a heritage place has
in society, in order to protect, preserve and conserve the values of that place. What is of value and what
is not, may and often will, differ from person to person, or country to country. In order to determine
significance for heritage management purposes, it isimportant to establish criteria, specifically designed
to help heritage managers examine all of the factors that need to be taken into consideration. The intrinsic
archaeological significance and the significance of change are important in this respect. Working with
cultural impact assessment forms or management plans can help to further standardize assessments of
archaeological significance. A summary of criteria covered in this unit are outlined below.

Value and Significance: A Summary Table

Is there enough of a wreck here to be significant?

Provenance

Representativeness

Rarity/uniqueness

Condition/completeness

Interpretive potential

Capacity to inform us about the past

Does this wreck have intrinsic significance/value?

Potential to yield important information

Associated with important events or people

Distinctive characteristics of a period

Representativeness

Social or spiritual significance

Significance in experience aspects

Economic value in the present time and future

What are the implications of change to this value?

Dynamics of change

Beneficial/ neutral/adverse

Permanent/temporary

Process of change

Sources (causes)

Direct/indirect

Synergistic/cumulative

Outcomes of change

Physical fabric

Setting and surroundings

Perceptual and cultural issues

Socio-economic aspects
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Teaching Suggestions

Throughout this unit students are introduced to the concept of significance in the management of
underwater cultural heritage. The unit provides students with an understanding of the importance
of significance assessments and the role they play in the management process. Some topics covered
require more detailed guidance and explanation by the trainer than others. A few topics that may
require additional teaching time or illustrated examples are listed below.

2 Difficulties and Sensibilities in Adding Value to Cultural Heritage

When covering this topic it may be useful for trainers to illustrate the teaching material using heritage
examples from both within and outside the region. Ideally, these examples should demonstrate how
value is added to cultural heritage on land (built heritage and archaeology).

5 Different Methods of Assessing Significance

When covering this topic it is crucial that trainers highlight two fundamental aspects; that there is an
intrinsic significance that determines the initial value of a site and there is the significance of change
that determines the stability of the site and the value it will keep over time.

5.3 Archaeological Impact Assessments (AIA) and Conservation Management Plans (CMP)

Management plans and Archaeological and Cultural Impact Assessments are some of the most
complex topics presented in this unit. Additional time and guidance should be provided by the trainers
to ensure that students have a solid understanding of each.

Practical Session

Itisimportant that the students are provided with the practical task of applying significance assessment
to at least one chosen area. Trainers should select two underwater archaeological sites and provide
data and information regarding both for the students to consider. Students should be briefed to
undertake a significance assessment based on several criteria explored in the unit and determine the
overall significance of the site.

Alternatively students can be invited to bring data and information from a site in their own country
to undertake a significance assessment. The advantage of this is that the results may be used and can
serve as a blue print for how to do significance assessments in the student’s own country. Be sure
to brief students well in advance so that they have enough time to gather the relevant information
required to complete a thorough assessment, prior to the start of the course.

Itis recommended that students have one hour to interpret the information using the knowledge gained
during the training. The conclusions of the practical assessment can be discussed in a plenary session.
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Core Knowledge of the Unit

This unit introduces students to data management in maritime and underwater archaeology and
provides guidance on some of the techniques and methods that can be implemented during projects.

Upon completion of the Data Management in Maritime and Underwater
Archaeology unit, students will:

« Be able to identify and understand the main issues surrounding the management
of archaeological data

« Understand the importance of managing data

« Be familiar with techniques and methods appropriate to each stage of a project

Introduction to the Unit

This unit focuses on the issues relating to the management of digital data in maritime or underwater
archaeology. It is important to take into account that although the problems and solutions often also
relate to terrestrial and intertidal archaeology, the topics covered in this unit only mention these parallels
where necessary.



1 Archaeological Archives

Archaeological fieldwork has the potential to generate a vast amount of data in the form of an archive.
As a result, it is essential that the results of any fieldwork are properly documented, particularly as
excavation is destructive, so that data and information can to be preserved by record.

The archive should contain all of the information available about the site, including:

« Initial project proposals
« Project design documents

« Primary records

« Drawings, photographs and video

« Analysis results

« Research reports and interpretations
« Publications

- Computer generated models

As the archive is used as the basis for future publications, project planning and museum displays, it
is essential that the recorded information is both easy to recover and easy to use. A recording system
used to capture site data can be as simple as a paper notebook or as sophisticated as a computerized
digital information management system.

The data may be held on different media storage devices (such as CDs, DVDs, flash drives, etc.), which
can often result in a variety of incompatible formats evolving as the project progresses. Any recording
system must be capable of storing, managing and allowing access to this disparate set of data in an
efficient way. It is, therefore, imperative that publication and archiving should be a central function of
any recording system rather than an afterthought.
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2 Recording System Types

Recording systems used on maritime archaeological projects vary widely in their content and com-
plexity. They are usually based on one of the methods outlined in this section.

2.1 Paper-based Systems

Paper based recording systems are appealing as the paper records are physical, can be created by
anyone and they can be inspected or modified at any time.

An example of a
paper-based system.
© Peter R. Holt

2.1.1 Notebooks

Paper-based systems usually come in the form of notebooks. Some of the

benefits and drawbacks of using notebooks are:

« They are readily available and easy to use

« Flexible enough to be able to record any information, allowing for both text and illustrations
to be made on the same page

« Unlike a digital system, a notebook can be read at any time without the need for electrical
power or a suitable computer

« Unfortunately, it is difficult to be consistent in the information recorded in a notebook,
especially if more than one person is compiling the data

« Training people in the use of the notebooks can be difficult if little consideration has gone
into the structure and content of each book

- For large projects, the use of notebooks rapidly becomes unmanageable as the number of
notebooks increases

« Notebooks are hard to copy and, thus, hard to archive, they are also both easy to lose and are
easily damaged, so data security can be a problem

« The information in a notebook is hard to process and often hard to recover, especially if the
handwriting is illegible



2.1.2 Pre-Printed Forms

« Pre-printed forms allow information to be structured under the designated framework of
fields, with each field acting as a prompt. This makes the recording of the information more
consistent and easier to locate and analyse. The information about a site can be sub-divided
into separate forms, for example, for recording sketches, context and structural features of
individual objects

« Unstructured text notes can also be recorded on areas of the form allocated for that use

2.2 Digital Systems

Computer-based or digital recording systems are a modern alternative to paper-based
systems and offer a range of advantages:

- Digital systems often work with pre-printed forms as an interim step where direct entry of
data is not possible, for example, for recording survey measurements underwater

« Information in a digital documentary archive is easily displayed, retrieved, shared and
copied, leading to increased productivity and reduced data loss

- Digital recording places greater demands on the accuracy and availability of the data, which
subsequently improves the quality of the information recorded

« Digital systems offer improvements in efficiency and can allow site records to be updated in
the field.

- Offer the potential to publish both rapidly and widely using online digital archives

Five types of digital systems have been developed:

2.2.1 Spreadsheet Systems

A simple, but effective recording system can be created using a spreadsheet programme, such as
Microsoft Excel. A single spreadsheet contains rows and columns of cells that can be used to contain
information. Each column can contain one particular property or item of information and each row can
relate to one particular object. Separate sheets can be created within the same file for recording different
categories, such as survey measurements, artefact information or details about features and contexts.

Each column can be configured to accept the correct type of information, such as text in a ‘Description’
column or numeric datain a ‘Length’ column. For cells that have a limited number of optionsitis possible
to create a spreadsheet that only allows entry of a limited set of options, which can provide a solution to
the problem of data validation. It is also possible to add links to cells, so that an image or text document
can also be displayed. This can be useful for linking artefact images with artefact records.

The data contained within the spreadsheet can be searched and filtered simplifying the subsequent
processing. The contents can be exported to files that can be read by other programs and the data can
also be printed.

Spreadsheet systems are very easy to set up, use and extract information from, but are rather limited in
capability compared with the other digital options.




2.2.2 Database Systems

Although similar to a spreadsheet, database systems offer more powerful data entry, searching, export
and reporting options, which for larger projects can offer some advantages over a spreadsheet.
Database systems are usually more difficult to set up and manage than a simple spreadsheet, requiring
expert knowledge to do all, but basic tasks.
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2.2.3 Computer Aided Design (CAD) Systems

Computer Aided Design (CAD) systems are used to create drawings and 3-dimensional models. By
providing a means of recording spatial information missing from a database, these systems can work in
conjunction with a database to record the dataset for an entire archaeological project. Some modern
CAD systems can be tightly coupled with a database, allowing properties to be recorded along with
spatial information, blurring the edge between what is a CAD and what is a Geographical Information
System (GIS).

2.2.4 Geographical Information System (GIS)

One major disadvantage of both spreadsheets and database systems is their inability to display maps.
The position of objects is very important in archaeology, so the ability to display spatial information is a
great benefit, as it helps us identify patterns not easily determined from non-spatial records. In its most
simple form, Geographic Information System can be thought of as a database that can manage spatial
data, so it can be used to display information on a site plan, therefore, increasing clarity and accessibility
of the information. See Unit 8: Geographical Information Systems (GIS) in Underwater Archaeology.

Most low cost commercial GIS are not designed for one particular task, but can be used to display
and process any spatial data. These systems need to be configured for recording archaeological
information, so they also require expert knowledge in their set up and usage.

2.2.5 Information Management Systems (IMS)

Information management systems that are designed for recording archaeological data have been
developed. These systems incorporate the best features of database systems and GIS, but also include
many other useful features not found in generic systems. As well as being more powerful than generic
systems, they are also easier to use and have the advantage of being designed for the task, containing
only tools that are useful.

Some of these systems are capable of managing data collection and processing in real time, an essential
feature where timescales and funding are constrained or data is being collected at a very high rate.



Processing the data as it is collected allows problems
to be identified and rectified before leaving the field.
It also dramatically reduces the work that has to be
done after the fieldwork is complete.

An example of such a system is 3H’s Site Recorder,
which has been used on sites in over twenty
countries including: the Avondster (Sri Lanka), Mary
Rose (United Kingdom), Kizilburan Wreck (Turkey), Le
Forniche (France) and Pandora (Australia).

2.3 Disadvantages with Digital Systems
As well as providing a significant number of

benefits, there are some disadvantage to using a

digital recording system. The most significant problem is the need
for a computer to be available before the records can be viewed.
This restricts the use of the recording system to sites where power is
available and the working environment allows the use of a computer.
Netbooks might provide aninterim solution to the lack of mains supply,
as they tend to have a longer battery life than most laptops and the
battery can either be replaced with a spare or recharged overnight.

Digital records are sometimes seen as fragile or ephemeral and can
be easily accidentally deleted or destroyed. Although this is true,
problems can be avoided by a carefully designed recording system
that is accompanied by a robust backup and archiving policy. It is
important for measures to also take into account potential problems
associated with the unknown lifetime of digital systems and changes
in formats.

2.4 Digital Recording System Requirements

The Mary Rose hull and bow
positions shown in Site Recorder.
© Peter R. Holt

ADDITIONAL INFORMATION

Further information about
the use of Site Recorder on
sites around the world can
be found on 3H'’s website:
http://www.3hconsulting.
com/SitesMain.htm
(Accessed February 2012).

Although systems may differ in what information they record, the basic requirements

for any system are very similar. They include:

« Information capture

- Ease of use

« Sharing

« Backup and archiving

- Searching, sorting and associating
- Data validation

« Collection management

« Publishing


http://www.3hconsulting
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3 Recording System Requirements

3.1 Information Capture

The mostimportant requirement of any recording system is to be able to capture sufficient information
about a site in a systematic way. The aim is to record a site accurately and completely, and to do the
work efficiently. The recording system needs to be able to capture all of the diverse information about
a site: the spatial information defining the positions of things, the descriptive information defining the
properties of objects and the temporal information that records what happened and when. Information
that is not recorded may be lost forever if the site is being excavated or if the site is damaged or
destroyed at a later date.

The systems should primarily deal with information as hard facts and clearly separate these from
interpretation, which being based on experience and background allows for different opinions.
Interpretations of what things are or what they are used for should be kept separate from absolutes,
such as position or dimensions.

3.2 Ease of Use

The second most important requirement is that the system is simple to set up and
to use. The factors to consider are the same as those for any software application
development and include:

« Ensuring that the most common tasks and actions are simple and can be easily completed

- The way the system works should be consistent, so that the controls for similar tasks can be
grouped together

« The information contained within the system should be well organized, conveniently
accessible and easily retrieved

« The system must be scalable; it must work just as well for recording a simple survey, as it does
for a full excavation

« The system must be efficient and must respond within a reasonable time. All common actions
should be completed within 1 second for the system to feel responsive, rather than sluggish

« The system must be low cost and easily implemented. Any system that is too expensive to use
will not be utilized and any system that is too difficult may be used incorrectly
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3.3 Sharing Information

Information about a site can be
readily shared using a digital recor-
ding system. The complete set of
records about a site may be held on
several DVDs, external hard drives
or flash drives, which enables the
entire dataset from a project to be
made available online.

Pressing drawings in the field. © I:’it.er R. Holt

3.4 Metadata

An integral part of the recording
systemis the additional information
about the data that it contains,
known as metadata. The metadata
provides information about what has been recorded, how and when it was recorded, who did the work
and who owns it. Metadata provides a useful summary and can be used by people and computers to
determine whether the information is of interest, without having to examine a full set of data.

3.5 Backup and Archiving

It is easy to copy electronic information, make backups and create an archive. Having multiple copies
of essential information mitigates loss or damage to the original and overcomes some of the problems
associated with the fragility of digital data.

3.6 Searching, Sorting and Associating

Another powerful feature of a digital system is the ability to search rapidly and accurately through
thousands of records, something that is impossible with paper records. Associated with this is the
ability to filter records so that sub-sets of the data can be displayed in lists and on charts.

The ability to search and filter by object name, object type or any other property is essential. Keywords
can be appended to each object to help with targeted search, so long as they are known in advance.
Just as powerful is the ability to associate or relate information within the system, as this adds value to
the data.

Associations form a direct cross-referenced connection between objects in the recording system,
allowing a seamless jump between one and the other. An example of this would be to allow associations
between information about dives recorded in dive logs with artefact records. From the artefact record,
it is then possible to retrieve the dive record on which the artefact was discovered, along with the
notes and sketches the diver made at that time.

3.7 Data Validation

A digital recording system limits the opportunities for making mistakes, either when adding data or
when searching for information. This feature is less significant when data is added to the system by
only a small number of key team members.

Some information entered into a digital system can be restricted to ensure that only valid information
is provided. Examples of this include limiting input to only one of a set of valid values or ensuring that
a numeric value entered is above or below a given number. This restriction of choice can be applied to
descriptive terms, as well using a list of valid words defined in a word list or thesaurus, such as those
that are part of the Information Management System, Site Recorder.



3.8 Collection Management

As well as being used as a repository for information, the recording system may be used as a tool for
managing the collection of cultural material. The system contains information about each artefact in
the material archive, so can be used to track its progress from discovery through recovery, registration,
conservation and storage.

3.9 Publishing Information

Access to data is a major driving force in archaeology today and publication is a natural extension to
the role fulfilled by a recording system. A digital recording system should allow for public access to
primary data, perhaps even before preliminary and final interpretations have been made. Publishing
information from a digital system is a simple process as the digital information can readily be converted
to a format used by other computer programs. Information in a digital form can also readily be
converted into a form that can be deployed on the Internet, either by using fixed pages of information
or by using dynamic pages fed with data from an online database. Archaeological site information
published online can then be directly searched by anyone or any program on the Internet.
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Location - Kizilburun, Turkey
Coordinates - 38 07.1000N 02€ 32.5000W (WGSB4) Depth - 40-50m

Conditins : Excellent visibility, no tide

m

Type : Roman stone carisr

In 1993, the Institute of Nautical Archaeology (INA) at Texas A&M University located the remains of an ancient stone carrier wrecked off the Aegean coast of Turkey at
Kizilburun, a rocky promontory southwest of lzmir (ancient Smyma) and east of the Greek of Chios. The wreck Transport amphoras from East Graece, the Adriatic and even
Egypt suggest a date in the first quarter of the 1% century BC.

The site lies in 45 — 48m water depth and by 2006 covered an area approximately 40m x 20m with flat sand on rock terraces. Diving time is limited because of the depth to
two 20 minute dives each day

The image below shows part of the site plan from the 2006 excavation in Site
Recorder 4 The plan shows artefact positions. artefact detail drawings and survey
control points overlaid on top of a sketch showing areas of reef and a small
photomosaic of the remaining six drums

Read Courtney Higgins' account of mapping operations at Kizilburun:
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4 Recording Systems: What Should be Recorded?

It is important to make sure that the recording system is capable of handling all of the different types
of information that need to be recorded. The system may use a basic design and be limited to simple
survey work or it may be more powerful and used for managing data from an excavation.

The first step is to make a list of all the information to be recorded about the site. The information can
then be sorted into groups according to information type.

4.1 Information Types

Having decided on the scope of the system, the requirements can then be defined in detail. The aim
is to record both the information contained in the archaeological site and that relating to the work
undertaken to acquire it, as this helps with later analysis.

4.2 What Needs to be Recorded?

Primary data: original recordings taken at the site by archaeologists and site recorders.

Activities: what has been done at the site in terms of recording, excavation and monitoring activity.
Historical records: any documents or images relating to the site.

Reference documentation: information regarding other similar sites and historical events.

An archaeological site and the work done on that site can be recorded in a set of individual records
that relate to each phase of work.

These records can include events that have already happened and any fieldwork planned for the
future. Different records or different units of information in common records, will be required for
each of the phases of work on a site: planning, searching, mapping, excavating, conserving, publishing
and monitoring. By identifying what is to be recorded at each stage, the data can be defined and be
managed by the recording system.

4.3 Records as ‘Objects’

Computer records are most easily modelled as an individual ‘object’ rather than as something in a
simple list. Recording ‘objects’ can be thought of as physical ‘things’ inside the computer, even though
they do not physically exist. The advantage of using objects is that we can make our records more
useful, as they can be associated with one another.

4.4 Object Properties

The framework of a database schema can be determined once what will be recorded has been decided.
This involves determining which objects will be recorded and what properties they contain.

Object properties are the items of information that need to be recorded. Each recording system
contains objects and each object contains a list of properties. For example, for an artefact it might be
necessary to record properties such as its name, position, length, width and height. For a dive log, a
record of the name of the diver, supervisor, time in, time out and maximum depth will be required.

4.5 Names and Object Identification

One of the fundamental requirements of a recording system is that every object must have a unique
identifier so that it can separate one object from another. The name of the object is often used to do
this. Using the name as the identifier means that two objects with the same name cannot be allowed
to exist in the system, even by accident.




In practice, appending an object type identifier to the name can help interpretation of maps and charts.
For example, all artefact objects use the prefix ‘A, while all survey control points use the prefix ‘CP’.

Adding a year code seems to be helpful in practice, even though it is not necessary, as the next free
number can be used at the start of a new season and the date of recovery should identify the year.
Two digit year codes are usually sufficient as the metadata associated with the site should identify the
specific millennium. The year should be added at the front of the name, forming, for example, a name
that reads “12A1564’ for artefacts recovered in 2012.

Objects that are special and few in number, such as guns and anchors can have a specific numbering
scheme for ease of recognition. ‘Gun 12" is more readily identifiable than some generic artefact name
such as “12A1284’.

The names used for dive logs should
be chosen with care as often other
things are associated with the logs,
such as photographs or video. The
computer recording system may
have an upper limit to the number
of characters allowed in a name, but
it is sensible to limit them anyway as
shorter names are easier to remem-
ber. There may also be a limit to the
characters that can be used in a
name. Often such characters as *, ;
/.:\"?*]|"are not allowed as they
have special meanings.

4.6 Notes

Another essential unit of information for almost every object is simple free form text to be used for
adding notes. The recording system is unlikely to have sufficient scope to be able to record everything
that you want to say about an object, so the notes are a useful place for the additional information.

4.7 Units

The units of length, weight, etc. used for recording will vary between projects. The most basic recording
system may be fixed so that it uses only one set of units, an acceptable decision so long as the metadata
associated with the project states which units are being used. A more flexible approach would be for
the recording system to be able to display information in different units, but it will still need to work
internally using only one particular set.

The majority of sites are recorded using the International System of units (SI); metres for survey
measurements and millimetres for recording artefacts (although centimetres are used too). Weights
should be measured in kilograms.

4.8 Time

An artefact on the seabed may be moved during the course of work on a site. The position of the
artefact before moving is just as important as the position afterwards, so a recording system needs
to be capable of recording both. This suggests that any artefact has a position at a given time, so it is
important from the outset to consider this when recording positions.



4.9 Measurement Recording

A recording system should be capable of handling information about survey points, including both
the measurements made at each survey point and between the survey points. Unfortunately, many
of the measurements that are made will be mistakes, so it is important to make sure that these can be
identified and removed. Later work may show up problems with measurements made earlier, so it is
important that the raw measurements are recorded and not just the processed survey results.

4.10 Object Drawing

Ideally the recording system should also record shape information. For example, an artefact on the
seabed can be represented on a site plan in a number of ways.

The simplest representation is as a point shape that identifies the position of the artefact. The size,
colour and style of the point is used to identify some other property, such as the type or recovery date.
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A more detailed representation b ‘;: - p Teoes U N e ]
would show a drawing of the | it & TRy Ty
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artefact on the plan. Most site | " s ot i ey i
plans are drawn from above, so iy '
the artefact can be shown in situ
as a 2-dimensional drawing on a
plan view.

Themostcomplexrepresentation
would show a 3-dimensional (3D)
image or model of an artefact
that can be viewed from any
position of the site.

For each artefact there are two different sets of information. The first set of information is the drawing
or 3D digital representation of the object. The other set is the recorded properties of the artefact, such
as the material it is made from, its condition or weight.

411 Site Code

A unique code should be given to each site. Site codes need to be unique as they are used to form part
of the name of every object, so that objects can be differentiated from one site to another.

With digital systems it is easy to make comparisons of datasets between sites. It is possible that the
names of objects from one site are the same as those from another, so it is necessary to be able to
make a distinction. To ensure that this distinction is made, the full name of each object should include
the prefix of the site coded. For example, at POMR (Portsmouth - Mary Rose), an object can be labelled
POMR/94/A1234 (location - site — year — artefact number), while at GAAV (Galle - Avondster) an object
can be labelled GAAV/94/A1234.

4.12 Recording Associations

Archaeological objects can be associated with each other, providing extra information about the site
and how it was recorded. This provides a way of relating groups of objects found in the same area that
have some meaningful relationship, building up a hierarchy of associations within the site.

The relationship between these objects gives clues about their use, so the recording system should
allow these relationships to be in a formal manner and provide tools to visualize them. The result is a
hierarchical tree of relationships between artefacts, features and sectors.
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Associations between objects include:

Next to: a loose spatial relationship.

Above: a loose spatial relationship more specific than ‘next to’.
Below: aloose spatial relationship more specific than ‘next to’.
Contained by: a tight spatial relationship.

Part of: a tight relationship.

Objects can only be associated ‘upwards’ by being related to a ‘parent’ object. The ‘parent’ can have
many ‘child” objects below it, each linked once to the parent itself. An object does not have to be
associated with a ‘parent’ and can remain unrelated to anything else.

The use of these associations can be
represented by an example: ' |

« A wreck site had an excavation trench defined .
by the bulkheads of the carpenter’s cabin b
« In the trench was found the lid of a box

- Below the lid was found a box, the lid found
earlier was the correct size to fit the box

« Found inside the box were a chisel and a mallet
- Also inside the box was the ‘ghost’ of a cloth bag,

no cloth remained just a different colour
sediment

« Inside the ‘bag’ were found 10 identical
copper nails

Representation of a relationahip between objects © Peter R. Holt



This image, taken from Site Recor-
der, shows the relationships bet-
ween all archaeological objects in
a hierarchy. The site is at the top,
followed by sectors, features and
artefacts. The type of relationship
is shown in square brackets [ ]

Associations - Archaeology

1Site - New Site
i Sector: Trench 1

- W Arefact: ADD02 Box  [Contained by Trench 1]

+ W Arefact: ADODT Lid  [Part of ADDD2 Box]

+ W Anefact: ADD0O3 Chisel [Contained by AD002 Box]
+ @ Adefact: AD004 Mallet [Contained by A0002 Box]
- [ Feature | ADD0S Bag  [Contained by A0D0Z Box]

At the top of the ‘tree’ is the
P + @ Anefact: ADDDG Nails  [Contained by AODOS Bag]

site itself and below this is an
object that represents Trench 1.
Contained by Trench 1 is the Box,

shown as Artefact A0002. Object associations in Site Recorder. © Peter R. Holt

Below the Box is the Lid, Artefact AO0O1. The Lid is shown below the Box as it is related by being ‘part of’
the Box. Also below the Box are the Chisel and the Mallet represented by Artefacts AO003 and A0004.

Feature AO0O5 represents the remains of the Bag, also ‘contained by’ the Box. Contained by the Bag
feature are the 10 Copper nails, represented by Artefact AO006.

\}}—_1. Suggested Reading

: Andresen, J.and Madsen, T. 1996. IDEA Integrated Database for Excavation Analysis. CAA95.
Analecta Praehistorica Leidensia. No. 28, pp 3-14.

Quinn, R. 2001. The Assimilation of Marine Geophysical Data into the Maritime Sites and Monuments
Record, Northern Ireland. Historical Archaeology.
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5 Other Development Considerations

This section examines the more technical issues related to maintaining data quality, data description
and data sharing.

5.1 Controlled Vocabularies, Wordlists and Thesauri

One disadvantage of paper-based recording systems is the difficulty in maintaining consistency in
the information that is recorded. Consistency is not only essential for ensuring the accuracy of the
information, but also simplifies the process of searching and sorting. Digital systems can go further
by limiting the choice of options available for some object properties using a controlled vocabulary,
similar to the wordlists available in Site Recorder or the Inscription wordlists. For more information see
http://www fish-forum.info/i_lists.htm (Accessed Feb 2012).

A controlled vocabulary is a collection of words that are allowed to be used and are useful in situations
where clarity and consistency are important. Controlled vocabularies have many uses, but are
particularly important where language translation occurs, as it is much easier to translate documents
containing a limited selection of well defined words.

A digital recording system can readily enforce a controlled vocabulary by only offering the user
the option of selecting one word or phrase from a list, known as a wordlist. Long wordlists can be
laborious to work through, so the alternative is to offer a hierarchical ‘tree’ of options known as a
hierarchical wordlist or thesaurus (PI. thesauri). With a list, all the items are offered to the user at the
same time, which may be difficult to manage if the list is long. With a thesaurus, the user can ‘drill
down’ into the set of options starting with some general types at the top and more specific examples
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Artefact record from Site Recorder. © Peter R. Holt

or component parts at the bottom. If we use a sword as an example, the user is initially offered a simple
‘sword’, but further down the options may include specific types of sword, such as ‘rapier’ or ‘cutlass’.
This method can also be used to offer words to describe components of a sword, such as ‘sword hilt’
or ‘sword blade’.

Using and sharing standard wordlists brings benefits to a project, particularly as time goes on and
the same lists are used by more projects, providing uniformity within not only that project, but also
between other projects.

The image above shows an artefact record in Site Recorder where the material type of an artefact can
only be selected from a list of options and an incorrect or new option cannot be added directly. The list

of available materials can be modified or extended, but this is usually done as a separate exercise.

Consistency within a dataset can be maintained using your own wordlists, but consistency between
datasets can also be achieved using standard wordlists and thesauri.
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5.2 Documenting the Archive

It is important to document the dataset so it will allow others to see what it contains and how it is
structured, as well as defining the formats and conventions it uses.

The documentation includes:

 Metadata

« Project title

« History of the project
« Purpose of the project
« Topics of research

« Geographic and temporal extents

« Information about methods

« Methods used to create the dataset

« Finds recording methods

- Survey and georeferencing methods

« Sampling strategy

« Details of source materials

« Archives used for initial assessment

« Maps and charts

« Descriptions of previous work on-site

« Known copyrights

- Content and structure

« List of file names and a description of contents

« Description of naming convention

- List of codes and what they mean (if used)

« Description of any known errors

« Description of any known areas of weakness

- Wordlists, thesauri

« Names of the primary project staff

« History of format changes to the dataset

« Archives and publications

« Bibliographic references to publications about the site
« Information about any museums or archives which hold related material
« Information about any non-public related material

5.3 Exporting and Publishing Data

The recording system may only be suitable for collecting data rather than in depth analysis or public
dissemination. As the data is to be used for analysis and in publications, it is necessary to ensure that
the data in the system can be extracted easily and reliably.



Although any format for the data could be used, more widespread re-use would be possible if the data
were in a standard format. The ideal mechanism for data interchange is now available as the extended
Markup Language (XML), which is a non-proprietary standard available to all.

Coupled with related formats for graphics called Scalable Vector Graphics (SVG) and Geographic
Markup Language (GML), both data and graphical elements can be exchanged. Use of these data
formats brings with it the ability to easily exchange information between different types of computers
(or computer systems), something which was a problem in the past. Another benefit is the ability to
automatically validate the information before use and so avoid corruption of crucial data.

5.4 Archiving

The site data on a computer is vulnerable to deliberate or accidental destruction and steps should be
taken during and after a project to ensure its survival. A computer used in the field may get stolen,
dropped, water damaged or damaged by a poor quality power supply. The files containing the site
data may get corrupted, deleted, overwritten or lost.

The first and most simple security measure is to make electronic copies of the dataset, in the hope that
at least one of these copies survives if the original gets destroyed. To do this you only need to save a
copy of the relevant files onto an external hard drive, CD or memory stick.

If multiple copies exist then it is essential to be able to tell which the master copy is. Each dataset
that is copied should have a unique version number, so that older copies (usually with lower version
numbers) can be easily identified.

Using the date stamp on a file for version control is not recommended as it is too easily altered. The
date stamp on afile is the date and time shown in Windows Explorer or similar program. It is simply the
date and time that the file was last saved, so you can get an older version of a file then save it, which
would give it a new date stamp of a younger, more up to date version of the same data file.

5.5 Media Survival

The dataset can be copied to any media large enough to hold it. The favoured media include: external
hard drives and DVDs for large projects or USB memory sticks for small projects. It is essential that the
copies can survive on the media they are written on. As all digital storage media have a limited life,
true long term survival of the data may require the use of redundant data servers and a robust data
backup strategy.

The format of the data stored in the archive should also be considered, as curation problems can
occur with proprietary data formats. Ideally, the digital data should be archived in a generic and open
format, so the data can be recovered even if the viewing software is no longer available. However, it
is essential that no data, links or associations are lost when converting the dataset from a proprietary
format to the open format used for archiving.

The content of the documentary archive for a digital system is often self-documenting, especially if
metadata has been included and digital copies of the final reports are linked to the archive.

For security reasons it is often desirable to produce a paper copy of the site records. This will be a
‘snapshot’ of the archive at the time of printing, so needs to be clearly identified with a date, time and
version number.



5.6 Existing Standards

Wherever possible, it is recommended that recording systems are developed so that they comply with
any existing international or local standards, such as Infrastructure for Spatial Information in Europe
(INSPIRE), so that any information gathered can be used directly with no translation. Adhering to existing
standards allows for a more ready exchange of information between one system and another that may
wish to use or archive that data. In addition, you gain the benefit of the knowledge embedded in the
standard, as the creators may have considered an issue that you have overlooked. Reviewing more
than one standard may also provide ideas about additional information that you may wish to record.

6 Data Sources for Each Project Phase

Projects go through a number of phases during their lifetime, from initial inception through to the final
end of project archiving. Each phase requires a different set of tasks to be undertaken using the recording
system, to ensure that the information contained within it is accurate, comprehensive and up to date.

The phases of a typical maritime or underwater archaeology project are:

Planning and Assessment

b Search
k Survey and Marketing
k Excavation
b Conservation

b Analysis and Interpretation
k Publication and Archiving

Phases of a project © Peter Holt

6.1 Planning and Assessment

During the planning phase, it is usual to gather together all of the readily available information about
a site or its location. The information that exists can then be collated and reviewed to see what can be
obtained from it or to determine what is missing.

6.1.1 Typical Sources of Information

Typical sources of information include:

« Modern charts and maps - Newspaper articles

- Old charts and maps - Web sites

« Reports from previous work ~ + Environmental reports
- Existing site plans « Photographs



6.1.2 Typical Tasks

Typical tasks include:

- Position site, geodesy, north

« Scan and import or digitise charts, chart copyright
- Import, geo reference and digitise site plans

« Import digital site plans

« Scan and link images

« Scan and link documents, copyright

- Create a timeline of events

6.2 Search

If the projectinvolves a search phase then geophysical survey techniques willbe employed. Geophysical
survey equipment produces georeferenced measurements of depth, magnetic field or sonar signals
which can be incorporated into the recording system. The measurements themselves can be added or
a more simple approach is to add just the list of targets detected by each survey. Often the raw survey
data can be quite large in size; by processing survey data and extracting the position and size of any
anomalies, a large raw data set can be reduced to a more manageable list of targets.

6.2.1 Typical Sources of Information

Typical sources of information include:

« Magnetometer data

« Sub bottom profiler traces

« Raw multibeam echo sounder (MBES) data

« MBES data as a post-processed image

« Side scan sonar data as a post-processed mosaic
- Lists of targets

6.2.2 Typical Tasks

Typical tasks include:

« Import target lists

- Import raw survey data and reprocess to create
target lists

« Import side scan sonar mosaics and multibeam images
« Check metadata



6.3 Survey and Monitoring and In Situ Protection

Once a site has been located, the first task is to undertake a survey to record the site as it was found.
This work may be a simple assessment survey which aims to create a simple site plan quickly and
efficiently. A more accurate pre-disturbance survey is usually required in advance of any intrusive
fieldwork; this has to be done carefully as the work cannot be repeated at a later date. High accuracy
survey work usually continues during excavation as more of the site is uncovered.

In situ recording of artefacts and features can be undertaken at this stage. It is not necessary to excavate
or recover finds to be able to record them sufficiently for identification or dating.

If a site is to be monitored, then this usually involves the recording of changes to the site over time.
Typical measurements include the movement of tracer objects and relative movement of a structure
as a way of monitoring gradual collapse, or the measurement of sediment depth in and around a site.

6.3.1 Typical Sources of Information

Typical sources of information include:

« Primary, secondary and detail control points

- Distance, depth, height, offset, ties and radial measurements

- Surface position measurements from a Global Positioning System (GPS)

« Subsea position measurements from an Acoustic Positioning System (APS)
« Drawing frame drawings

« Photomosaics

« Point positions from 3-dimensional photogrammetry

- Tide measurements for correcting depths

« Survey measurements defined above

« Sediment depth measurements

6.3.2 Typical Tasks

Typical tasks include:

« Design the survey control point network

« Add survey points

- Add survey measurements

« Process measurements

« Scan, import and digitize drawing frame drawings

« Import and georeference photomosaics

« Import point positions from 3-dimensional photogrammetry
« Correct depth measurements for the effects of tide

« Changes on site after in situ protection




6.4 Intrusive Fieldwork

If a site is excavated, then information becomes available about artefacts, features, samples and trenches,
however, the process of recording finds may start earlier with the recording of finds in situ during the
survey phase.

6.4.1 Typical Sources of Information

Typical sources of information include:

« Artefact records

« Artefact in situ photographs and video
- Artefact recovery photographs and video
« Artefact registration photographs

« Artefact drawings

« Feature and context records

« Trenches and areas

« Sample records

- General site photographs and video

« Sections and stratigraphic records

« Dive logs

6.4.2 Typical Tasks

Typical tasks include:

- Add artefact, feature, trench and sample records
« Add linked images
- Add dive logs

« Scan, import and digitize artefact drawings or
photographs and add to the site plan

6.5 Conservation

During conservation work, further information is recorded about the artefacts being conserved.
The artefacts will need to be cleaned and recorded before conservation, and then recorded after
conservation to note any differences. The conservation treatments applied to each artefact will also
need to be recorded as the artefact may need further treatment at a later date.



6.5.1 Typical Sources of Information

Typical sources of information include:

« Pre and post-conservation artefact records
- Artefact conservation process records

« Artefact pre and post conservation photographs

6.6 Analysis and Interpretation

During analysis and interpretation, the recording system will be used as a source of information about
everything to do with the site and its environment. Information will be added in the form of results
taken from the analysis of samples taken during fieldwork.

6.6.1 Typical Sources of Information
Typical sources of information include sample analysis reports.

6.7 Publication, Deposition and Curation

The publication of the site archive does not usually involve the addition of information to the recording
system. The process of deposition may require the creation of indexes and summary documents, as
specified by the archive repository. Curation involves the management of the archive to ensure its long
term survival, but also includes management of access to the information; neither task should alter the
archive itself.

Unit Summary

This unit highlights the importance of archaeological archives as the means for the long term
preservation of archaeological information. The advantages of digital documentary archives and the
problems associated with them have been illustrated. The significance of the quality recording of
all aspects of the fieldwork has also been highlighted, as has the need for widespread re-use of the
captured information.



Suggested Timetable

15 mins | Introduction to Data Management

Data Management Part |

- Site Archive

- Finds

-Samples

- Documentary archive initial project proposals
- Project design documents

75 mins | -Primary records, finds records, dive logs
- Drawings, photographs and video

- Analysis results

- Research reports and Interpretations

- Publications

- Computer generated models

- Meta data

Break

Data Management Part ||
. - Preservation by record

30 mins .
- Recording system types

- Paper notebooks and pre-printed forms

Data Management Part llI

- Object drawing

- Site codes

- Recording associations

- Wordlists and Thesauri

30 mins | - Archive version control

- Documenting the archive

- Data security

- Existing standards

- Sources of data for project phase

- Data sources - planning and assessment
- Data sources search, survey and monitoring, intrusive activities, conservation

30 mins | Concluding Remarks and Closure




Teaching Suggestions

The topics covered during the unit provide students with the theoretical knowledge required to
understand the importance of recording data in a systematic way and the advantages of using these
digital systems.

This unit is linked to Appendix D: How to Use Site Recorder and the survey and practical experience
gained during Unit 12: Practical Dive Session of the Foundation Course. Aside from activities included
in these units, there is also the opportunity for students to practice using the full licensed version of
Site Recorder held by the centre, or the demo version, which allows most of the software’s tools to
be used.

To provide students with further insight and understanding of data management, it may be useful to
include additional presentations prepared by 3H Consulting. These presentations can be downloaded
from their website: www.3hconsulting.com.

PowerPoint lecture

Management of Digital Data in Maritime Archaeology.
www.3hconsulting.com/Downloads/SRPP03_ManagementOfDigitalDataV1_0.pdf
(Accessed February 2012).

Notes

Management of Digital Data in Maritime Archaeology.

www.3hconsulting.com/Downloads/SRDC03_ManagementOfDigitalData.pdf
(Accessed February 2012).

Site Recorder Database Schema

www.3hconsulting.com/Downloads/TheSiteRecorderDatabaseSchema.pdf
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Core Knowledge of the Unit

This unit introduces students to Geographic Information Systems (GIS) and provides guidance on how
they can be utilized in underwater archaeology.

On completion of the Geographic Information Systems unit students will have an
understanding of:

« What a Geographical Information System is

« How GIS works and why it is important

« The benefits of using GIS and data sharing

« The applications of a GIS in the field of underwater archaeology.

Introduction to the Unit

The number of shipwrecks discovered each year has grown so rapidly that there is no longer enough
capacity to undertake the research required to investigate each wreck. As on land, underwater
archaeological sites are becoming more easily accessible. Equipment that can ‘look’ through water of
even low visibility (side scan sonar and multibeam sonar) has developed quickly, alongside equipment
that can penetrate deep into the seabed (sub-bottom profilers). This has caused more archaeologically
interesting shipwrecks to be listed in monument registers and other archaeological databases all over
the world. This burgeoning access to information about our maritime past has created an immense
problem; to be able to keep pace with the amount of wreck sites reported every year and to investigate
those that can be reached, the maritime archaeological community would need thousands more
archaeologists to do the job.

A fundamentally important factor of site management is to know where sites are located and to know
what factors threaten their preservation. With so many existing sites there is an enormous amount of
information that needs to be managed.

An effective tool to deal with this is a Geographic Information System which has the capacity tocombine
all disciplines concerning the management of underwater sites. The idea is to create an online archive
of underwater cultural heritage that is accessible for scientists, policy-makers and to a lesser extent the
general public. A GIS or numerous regional or national GIS’ will be helpful tools for the preservation
and management of the underwater cultural heritage.



1 Whatis a GIS?

! i Shipwreck

A Geographic (or Geographical) l

Information System captures, stores, y gt
analyses, manages and presents s _

(digitized) data that is linked to - e~ TS
one or more locations on a map. -
The system is computer based and
stores data in a series of layers.
Combing layers or data (mostly
stored in a database) provides new
information and insight concerning
a site or collection of sites.

Human activities

Natural processes

Seabed conditions

One of the most important features
of a GIS is the ability to query data.
Location may be annotated by x, y,
and z coordinates of longitude, latitude and elevation, or by other geocode systems such as ZIP codes
or highway mile markers. Any variable that can be located spatially can be fed into a GIS.

Example of the spatial relationship of a shipwreck and its surrounding area,
presented as map layers in a GIS. © MACHU Project

‘Every object present on the Earth can be georeferenced’, is the fundamental key of associating any
database to a GIS. Here, the term ‘database’ is a collection of information about things and their
relationship to each other. Georeferencing refers to the location of a layer or coverage in space defined
by the coordinate referencing system (e.g. WGS84 as used in Google maps).

1.1 The History of GIS

Linking spatial information to maps is something that has been done ADDITIONAL INFORMATION
for centuries. The next evolutionary step was to plot research data on 1 See www.csiss.org/classics/
a map. This produces, together with the spatial data, information that content/8

can be analysed and forms new spatial-dependent data, on which (Accessed February 2012)
decisions can be made. The first individual to do this was Dr. John Snow  and Stamp (1964).

who, in 1854, depicted a cholera outbreak in London using points to

represent the locations of individual cases. His study of the distribution

of cholera led to the source of the disease, a contaminated water pump

within the heart of the cholera outbreak. While the basic elements of

topography and theme existed previously in cartography, the John

Snow map was unique as it used cartographic methods not only to

depict, but also to analyse, clusters of geographically dependent

phenomena. See Additional Information 1.

In 1962 the world's first true operational GIS was developed in Ottawa,
Ontario, Canada by the federal Department of Forestry and Rural
Development. Developed by Dr. Roger Tomlinson, it was called the
‘Canada Geographic Information System’ (CGIS) and was used to store,
analyse and manipulate data collected for the Canada Land Inventory
(CLI). The Canada Land Inventory was an initiative that determined
the land capability for rural Canada by mapping information about
soils, agriculture, recreation, wildlife, waterfowl, forestry and land use
at a scale of 1:50,000. A rating classification factor was also added to
permit analysis.


http://www.csiss.org/classics

Tomlin was one of the first to recognize the benefits of combining all kinds of data in a computer
programme and using it to analyse and manage land use in Canada. Since then computer use and
technology has advanced rapidly. Today, GIS is a multi-billion dollar industry employing hundreds of
thousands of people worldwide. GIS is taught in schools, colleges and universities throughout the
world. Professionals in every field are increasingly aware of the advantages of thinking and working
geographically.

It should be noted that any task begins and ends with the real world, which is what data is all about.
Out of necessity, any system can only provide an abstraction, a model; it is not possible (or desirable)
from them to handle every last detail. After the data is analysed, information has to be compiled for
decision-makers and based on this information, actions are taken and plans implemented.

Public access to geographic information is dominated by online resources such as Google Earth
and Google Maps. Some of them, such as Google Maps and Open Layers, expose an Application
Programming Interface (API). An API enables users to create custom applications. These toolkits
commonly offer street maps, aerial/satellite imagery, geocoding, searches and routing functionality.

1.2 GIS in Archaeology

In archaeology, linking bits and pieces
of information to maps is so essential
thatonecansaythatwithoutmapping
there is no archaeology. Only by con-
necting single objects to their context
can we reconstruct the past on the
basis of the material resources. This is
the core of archaeology. Linking data
to maps has always existed, but since
the digital revolution this linking has
grown exponentially and as a logical
consequence, GIS use in archaeology
is now widespread.

Geography influences the degree
of exposure of archaeological sites
and the impacts that they face from
human activity and natural forces.
GIS facilitates mapping to analyse
depositional patterns as well as to
catalogue and quantify artefacts. It
can provide a well-structured des-
criptive and analytical tool for identi-
fying spatial patterns.

GIS technology is not only widely
used in science and research
(history and archaeology), but is also
especially useful as a tool to assist
decision-makers, as it can indicate
various alternatives in development
and conservation planning. These
alternatives can then be modelled
into a series of potential outcomes ’
for the scenarios identified. Comparing research results. © Will Brouwers




1.3 GIS in Maritime Archaeology

Over the past few decades, maritime archaeology has evolved from an object related profession into
one that encompasses underwater cultural heritage; a non-renewable resource that provides a unique
opportunity to investigate and learn from our past. Shipwrecks are essentially time capsules (closed finds)
and their informative strength is the assemblage value of all the associated objects; the ship itself, its
inventory, personal belongings and cargo collectively. Every shipwreck has its own unique story to tell.

Thissource orresource hastobe managedinaresponsible and sustainable manner (see Unit 4: Underwater
Archaeological Resources and Unit 3: Management of Underwater Cultural Heritage). Management means
that sites or information from these sites, are being secured over a long period of time. Sites have to be
investigated according to international standards such as those presented in the Annex of the UNESCO
Convention for the Protection of the Underwater Cultural Heritage (Paris, 2001) and more often sites
are also being protected in situ (See Unit 9: In Situ Preservation). Archaeologists, conservators and policy-
makers are now all involved in the management of underwater cultural heritage. A GIS of sites, research
and management can form an integral component of this management process.

1.4 UNESCO and GIS

UNESCO has been supporting and utilizing GIS technology in the Asia-Pacific region since 1992. GIS
was first used for World Heritage sites to assist in the preparation of site management plans, as part of
the World Heritage nomination process. During the past few years, UNESCO Bangkok has implemented
GIS in a number of projects related to education, culture and social science sectors, such as projects on
Trafficking, HIV/Aids and Cultural Mapping. For more information see: www.unescobkk.org.

At present, underwater cultural heritage
data and information sharing across the @-H\;ymx,

Asia-Pacific region is still limited and usually
unavailable to decision-makers, managers,
planners, conservation practitioners, scien-
tists, researchers and the general public. In
most countries located in this region, data (in
both spatial and non spatial formats) has been
individually collected, stored and managed.
Shipwreck Asia is an online database of ship-
wrecks in Asia. Available to the public, the site
gives basic information on (excavated) ship-
wrecks, their (preservation) status, position,
date, etc.

Another GIS database that describes under-
water cultural heritage is that of the Managing
Cultural Heritage Underwater (MACHU)
project. This system not only provides a des-
cription of wrecks and sites, it contains also
layers for management (legislation, research and projects). The information is not public due to
governmental restraints and management reasons (e.g. to prevent uncontrolled diving on vulnerable
sites). However, with all the discussions on the rights to have access to data in the European domain, it
is possible that soon much more information will be in the public domain. For more information see:
http://inforrm.wordpress.com/2010/12/15/eu-law-freedom-of-information-and-data-protection-part-
1-aidan-oneill-qc/ (Accessed February 2012).

Shipwreck Asia is a regional shipwreck database
(www.shipwreckasia.org). © Shipwreck Asia

However, not all countries are using GIS when managing their underwater cultural heritage.
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Training Manual for the UNESCO Foundation Course on the Protection and
Management of Underwater Cultural Heritage in Asia and the Pacific

Data relevant for managing
underwater cultural heritage
in a GIS. © MACHU Project
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2 Defining GIS

A typical GIS can be defined in various ways:

« A computer-based tool for mapping and analyzing things that exist and events that happen
on Earth.

« Burrough (1986) defined GIS as a ‘set of tools for collecting, storing, retrieving at will,
transforming and displaying spatial data from the real world for a particular set of purposes’.

« Arnoff (1989) defines GIS as a ‘computer based system that provides four sets of capabilities
to handle georeferenced data: data input, data management (data storage and retrieval),
manipulation and analysis, data output.’

Overall, GIS is looked upon as a tool to assist in decision-making and management of attributes that
needs to be analysed spatially.

@ﬁé Suggested Reading

. Conolly, J. and Lake,M. 2006. Geographical Information Systems in Archaeology. Cambridge University Press.
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3 Advantages of GIS

A Geographic Information System is an effective tool for the management of cultural heritage and
especially underwater cultural heritage.

The use of GIS has been popular primarily due to the following advantages:

« Project planning and modeling are possible

- Ability to make better decisions because more data and information can be incorporated
and compared

« Visual Analysis
« Low cost (remote) research

« Can combine information from many stakeholders (archaeology, hydrographic services,
offshore industry fisherman, UNESCO, navy, etc.)

\;ﬂ_g.:h Suggested Reading
Shuniji M. 1999. GIS Work Book Volume 1 (Fundamental Course) and Volume 2 (Technical Course).

4 Components of GIS

A GIS constitutes of five key components:

« Hardware (computer and, scanner)

« Software to run geographic related programs. The best known is Google Maps/Earth
« Data (databases and, information from all kinds a variety of fields)

« People (users and developers, policy-makers, scientists and the general public)

« Method (standard formats, information and processing)

4.1 Hardware

The hardware consists of the computer system on which the GIS software will run. Scanners are used
to convert a picture into a digital image for further processing. The output of the scanner can be stored
in many image formats, for example (with extension): TIFF, BMP, JPG, etc.

4.2 Software

GIS software provides the functions and tools needed to store, analyse, and display geographic infor-
mation. Popular GIS software includes in use are Google Maps/Earth, MaplInfo, ARC/Info and AutoCAD
Map, etc.

4.3 Data

Geographic data and related tabular data can be collected in house or purchased from a commercial
data provider. The digital map forms the basic data input for a GIS. Tabular data related to the map
objects canalso be attached to the digital data. A GIS will integrate spatial data with other data resources



and can be incorporated into a database management system (DBMS) used by most organizations to
maintain and manage their data.

4.4 People

GIS users range from technical specialists who design and maintain the system, to those who use it to
help them perform everyday tasks, such as scientists, researchers and policy-makers.

4.5 Making Maps for GIS

There are various techniques used to create a map. This can either raster
be made using an automated raster to vector creator (software
that recognizes raster drawings and automatically transforms
them into geometrical features such as vectorised points, lines
and polygons) or it can be manually vectorised using scanned
images. The source of these digital maps can either be prepared
by a survey agency or by using satellite imagery.

\;;__;; Suggested Reading

Conolly, J. and Lake, M. 2006. Geographical Information Systems in
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Techniques, Management, and Applications. John Wiley & Sons.
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Volume 2 (Technical Course). © Lincoln University

5 Major Areas of Application

« GIS can be used in different streams of planning, such as urban planning, housing, transpor-
tation planning and urban design.

« Specific maritime examples are wind farm planning, planning of dredging areas, sea level
rising monitoring, etc.

- GISis also used in the management process. For example, as part of a management and
environmental impact analysis of wild and scenic recreational resources, flood plain, wet-
lands, aquifers, forests and wildlife. During a wild life habitat study, incorporating a GIS can
help facilitate management.

« GIS can also locate underground pipes and cables for maintenance, planning and tracking
energy use. This makes it integral in archaeology and the management of cultural resources.

« It can also predict (maritime) archaeological sites in specific areas using statistical models
based on previously identified site locations and or historic (sea) maps.

« GIS can facilitate modelling by simulating changes in past landscapes and future changes of
the seabed (sediment erosion). This helps predict where underwater cultural heritage will be
in danger in the future.

« GIS as a tool on site level analysis.



UNIT 8 GEOGRAPHICAL INFORMATION SYSTEMS (GIS) IN UNDERWATER ARCHAEOLOGY

The use of historic sea maps to predict where to expect shipwrecks. © Will Brouwers
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6 What is Unique about a GIS?

6.1 Information Retrieval

This is a crucial component of GIS since it greatly affects the user’s ability to interact with the data,
and the way the user is able to restructure the data to solve specific problems. Many variations of the
data are retrievable, for example, by specified area or region, theme or class, etc. These may also be
retrieved using two separate retrieval systems; one for map data (lines, points, polygons) and one for
non-map data e.g. attributes.

6.2 Topological Modelling

A GIS can recognize and analyse the spatial relationships between mapped phenomena. For example,
between 2009 and 2012 a pipeline (Northstream) was planned and built between Russia and Germany
in the Baltic Sea. During the project a variety of data could be fed into a GIS to plan and manage the
construction. Questions could be asked such as: what is the geological condition of the seabed? What



Map showing the world maritime boundaries and bathymetry on world satellite image. © Manithaphone Mahaxay

is the known infrastructure (e.g. pipes and cables)? What are the known archaeological resources?
And the unknown archaeological resources? Are there any other obstacles (such as explosives from
Second World War) to be considered? What are the conditions of adjacency (i.e. what is next to what),
containment (i.e. what is enclosed by what), and proximity (i.e. how close something is to something
else)? All these questions can be determined with a GIS.

6.3 Networks

When nutrients from farmland run off into streams, it is important to know the direction in which the
streams flow and which empty into other streams. This is done by using a linear network. It allows the
computer to determine how the nutrients are transported downstream. Additional information on
water volume and speed throughout the spatial network can help a GIS determine how long it will
take the nutrients to travel over a given distance.



6.4 Overlay

GIS can also produce a series of new map layers or can be used to overlay natural conditions and human
interventions.

6.5 Data Output

A critical component of a GIS is its ability to produce graphics on the screen or on paper, to convey
the results of analyses to the people who make decisions about resources. Wall maps, Internet-ready
maps, interactive maps and other graphics can be generated, allowing decision-makers to visualize
and thereby understand the results of analyses or simulations of potential events.

Examples of finished maps that can be generated using a GIS, showing man made and physical features.
© Manithaphone Mahaxay

\};;.:- Suggested Reading
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7 GIS Tasks

General purpose geographic information systems GIS essentially perform six
processes or tasks:

s Input

« Manipulation

« Management

« Query and analysis
- Visualization

« Manipulation

« Before geographic data can be used in a GIS, the data must be converted into a suitable
digital format. The process of converting data from paper maps into computer files is called
digitizing.

Modern GIS technology can automate this process fully for large projects using scanning technology;
smaller jobs may require some manual digitizing (using a digitizing table). Today many types of
geographic data already exist in GIS compatible formats. This data can be obtained from data suppliers
and loaded directly into a GIS.

7.1 Transformation

Itis likely that data types required for a particular GIS project will need to be transformed or manipulated
in some way to make them compatible with an in-house system. For example, geographic information
is available at different scales (from detailed street centreline files to less detailed census boundaries
and postal codes at a regional level). Before this information can be integrated, it must be transformed
to the same scale with the same degree of detail or accuracy. This could be a temporary transformation
for display purposes or a permanent one required for analysis. GIS technology offers many tools for
manipulating spatial data and for weeding out unnecessary data.

7.2 Management

For small GIS projects it may be sufficient to store geographic information as simple Excel (.xls) files.
However, when data volumes become large and the number of data users becomes more than a few,
it is often best to use a database management system to help store, organize and manage data. A
database management system is nothing more than computer software for managing a database.

Database management systems can have one of many different designs, but in a GIS the relational
design has been the most useful. In the relational design, data is stored conceptually as a collection of
tables. Common fields in different tables are used to link them together. This simple design has been
widely used primarily because of its flexibility and its widespread deployment in applications both
within and without GIS.



7.3 Query and Analysis

Once a GIS contains geographic information, simple questions can be asked, such as:

« Who owns the coastal land adjacent to the proposed designated wreck site?
« How far is it between two wreck sites?
« Where is the seabed zoned for industrial use?

« Where are the mineral extraction zones?

Alongside analytical questions such as:

« What underwater cultural heritage will be affected by extending the harbour?

« What are the dominant seabed characteristics close to the protected cultural heritage?

« If a container port is built here, how will the submerged cultural heritage be affected?

- With historical data (maps) where can | expect or even predict underwater cultural heritage?

AGIS provides both simple point-and-click query capabilities and sophisticated analysis tools that provide
timely information to managers and analysts alike. GIS technology really comes into its own when used
to analyse geographic data to identify patterns and trends, and to undertake ‘what if’ scenarios.

7.4 Visualization

For many types of geographic operations, the end result is best visualized as a map or graph. Maps are
very efficient at storing and communicating geographicinformation. While cartographers have created
maps for millennia, GIS provides new and exciting tools to extend the art and science of cartography.
Map displays can be integrated with reports, three-dimensional views, photographic images, and
other output, such as multimedia.

\;@ Suggested Reading
Conolly, J. and Lake, M. 2006. Geographical Information Systems in Archaeology. Cambridge University Press.
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8 How Does a GIS Work?

8.1 Relating Information from Different Sources

The power of a GIS comes from the ability to relate different information in a spatial context and to
reach a conclusion about this relationship. Most of the information we have about our world contains
a location reference, placing that information at some specific point on the globe. A GIS, therefore, can
reveal important new information that leads to better decision making.

8.2 Data capture

How can a GIS utilizese the information in a map? If the data to be used is not already in digital form, that
is, in a form the computer can recognize, various techniques can capture the information. Maps can be
digitized by hand-tracing them using a with a computer mouse on the screen or on a digitizing tablet,
to collect the coordinates of features. Electronic scanners can also convert maps to digits. Coordinates
from Global Positioning System (GPS) receivers can also be uploaded into a GIS.



Training Manual for the UNESCO Foundation Course on the Protection and
Management of Underwater Cultural Heritage in Asia and the Pacific

8.3 Data Integration

A GIS makes it possible to link or integrate information that is difficult to associate through any other
means. Thus, a GIS can use combinations of mapped variables to build and analysze new variables.
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Data integration is the linking of information in different forms through a GIS. © Manithaphone Mahaxay

8.4 Projection and Registration

Projection is a fundamental component of map making. It is a mathematical means of transferring
information from the Earth's three-dimensional, curved surface, to a two-dimensional medium e.g.
paper or a computer screen. Different projections are used for different types of maps because each
projection is particularly appropriate for certain uses. The most common projection is the Mercator
projection, while the most used coordinate system is the World Geodetic System (WGS84).

MERCATOR PROJECTION OF THE WORLD
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Mercator projection. © Manithaphone Mahaxay
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8.5 Data Structures

The data model represents a set of guidelines to convert the real world entity to the digitally and logically
represented spatial objects that consisting of the attributes and geometry. There are two major types of
geometric data model: the vector and the raster model.

8.5.1 Vector Model

Vector model uses discrete points, lines and/or areas.
- Vector GIS data layers represent real -world features using basic GIS elements, such as
lines, points and polygons
« Lines represent linear features such as streams, roads, power lines and, pipelines
« Points represent specific locations, such as shipwrecks or towns
« Polygons represent complex shapes, such as land boundaries, site locations or research areas
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An example of raster data structure.
© Manithaphone Mahaxay

An examples of vector data structure.
© Manithaphone Mahaxay

8.5.2 Raster Model

Raster model uses regularly spaced grid cells in specific sequence. An element of the grid cell is called a
pixel (picture cell). In the raster data structure, the area of interest is divided up into equal sized pixels.

Each cell contains data that is used to represent:

- A real world feature or a portion of a feature

- A spatially distributed quantity (e.g. precipitation, temperature or elevation)

As compared to the vector data structure, the raster data structure is not particularly accurate at
representing discrete features; that is those features that have a distinct boundary or shape.



8.6 Data Modelling

It is impossible to collect data over every square meter of the Earth’s surface. Therefore, samples must
be taken at discrete locations. A GIS can be used to depict two and three-dimensional characteristics
of the Earth'’s surface, subsurface and atmosphere, from points where samples have been collected.

\};ﬁ Suggested Reading
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9 GIS Case Study

The MACHU project is an example of cooperation and joint management of underwater cultural
heritage in Europe. The countries involved are Germany, Belgium, Poland, Portugal, England, the
Netherlands and Sweden and the project is sponsored by the European Union’s Culture 2000 program.
One of the main project outputs was the building of a web-accessible GIS application that contains
archaeological and historical information on underwater sites. The application includes, soundings,
multibeam and side scan sonar images, geological, climatological, geochemical and biological
information, and information about relevant human activities.

The main objective of the project is to find better and more efficient ways to manage the underwater
cultural heritage and serve as a network for international cooperation and exchange.

9.1 MACHU and GIS

Much of the information that is important for the management of the underwater cultural heritage
has a spatial component and is, therefore, related to a specific location or area. This again means that
it is possible to link this information to other area related subjects.
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UNIT 8 GEOGRAPHICAL INFORMATION SYSTEMS (GIS) IN UNDERWATER ARCHAEOLOGY

To establish whether a site is in danger of deterioration or not, or if a site is of major archaeological
importance, one needs to take a lot of information into consideration. So it would be ideal to have
a single system at our disposal that con-
tains all the information we need and
presents it in a structured way. This was
the starting point for the development
of a Geographical Information System as
part of the MACHU project: a platform
and a tool to combine and interpret data
from archaeological sites underwater, to
be known as the MACHU GlIS.

For example, a shipwreck is located at a
certainlocationontheseabed.Depending
on the location, there may be conditions

that directly affect the state of the ship-
wreck, such as human activities (e.g. ship- Human and bI:ological activities affecting underwater cultural heritage.
© MACHU Project

ping, dredging, fishing, construction of
wind farms, looting) or natural processes (e.g. sedimentation, erosion of the seabed or biological degra-
dation by shipworm). The state of the shipwreck might also be subject to indirect influences, such as legi-
slation concerning the surrounding area or measures taken to preserve the wreck site.

9.2 International Cooperation and Data Exchange

location
WGS 84 country
notation
exact

position
original
scientific
popular
last visit
ship
3 BC /AD cargo
object type BP all

national setelment

registration
material

legal status

legislation
verifiable links

Example of GIS data on object/site level. © MACHU Project

Protecting and managing underwater cultural heritage means that many stakeholders have to work
together. In maritime archaeology this often involves international cooperation and the exchange
of information. A uniform way to describe and present data in a GIS (such as using standardized
language) is essential. This can include soundings, multibeam and side scan sonar images, geological,
climatological, geochemical and biological data, and information about relevant human activities.

17



The GIS stores and presents information that can be used over and over again in different combinations.
It therefore, not only preserves information on underwater cultural heritage, but especially in
combination with other data and information, also generates new information. Storing information
that is accessible for others is important because, for example, something that is excavated will never
again attain its original form as excavation is inherently destructive.

It is not easy to ascertain what is important in the selection procedure to determine which wreck should
be actively preserved and which should not. Important factors, however, are age and the level of
preservation; the condition of the site and the level of integrity (is it undisturbed? Does the ship still have
its cargo?). If stored in a database and accessible through GIS, this information can be easily obtained.

Since it is important to know what will be protected, a non intrusive assessment on the site is executed.
This assessment will give answers to some basic questions like its intrinsic value, the threats, the extension
of the site, the condition of the environment and the object, how old the wreck is and whether it has a
cargo on board (See Unit 5: Desk-based Assessment and Unit 6: Significance Assessment). The information
is very helpful if in the future, we are looking for an object to answer a specific scientific question. All this
basic information can be stored in a GIS, similar to the one developed within the MACHU project.

9.3 MACHU Content Management System (CMS)

The location of the ship remains, combined with information on historic events or environmental
conditions in the area, may help to reveal the history of the wreck. To describe the story of a shipwreck
and how it came to its end is an important factor in creating awareness with the general public. Creating
awarenessisanimportantstepin protecting underwater cultural heritage (see Unit 17: Public Archaeology,
Raising Awareness and Public Participation Projects in Underwater and Maritime Archaeology).

Combing Wikipedia and YouTube facilities in an international underwater cultural heritage CMS would
be an effective way to present information to the general public. There are a range of websites, such
as Shipwreck Asia (www.shipwreckasia.org) and Wreck Site (www.wrecksite.eu) that carry written
information and (if possible) images, video and audio to satisfy our modern way of communication.

The description of the wrecks in the MACHU CMS adheres to the formats agreed by the MACHU
partners for the information in the GIS.

Wreck and Sites

The fields also function as but-
tons. Click on ‘Description’ and
the available information will
appear on the right. The right side
is reserved for the extras activated
by clicking a field on the left. The
Type Entry tells you more about a
given ship type (if possible).

The descriptive section also gives
information on the archaeological
background of the site, stories
associated with it and/or historical
information. Impressions of how
a ship might have looked (artist’s
impression or an animated movie) can be added in the ‘specials’ section. Subjects like navigation,
ordnance and maritime warfare in relation to the wreck can also be discussed.

Wreck and site ID in MACHU CMS. © MACHU Project


http://www.shipwreckasia.org
http://www.wrecksite.eu

In this way the MACHU CMS gives additional descriptive information on shipwrecks that is not provided by
the MACHU GIS. The MACHU GIS essentially acts as more of a container that includes scientific raw data.

The cultural aspects of the sites are not extensively described in the MACHU GIS. The general public
will probably not be very interested in the management of the underwater cultural heritage in itself.
However, they will be drawn to the subject of management indirectly if it is incorporated into stories
about sites and wrecks as in the MACHU CMS.

Combining a database of underwater cultural heritage with special features is what makes this method
of presenting the underwater cultural heritage a very powerful tool for creating awareness. Visibility on
the Internet depends to a large extent on extras such as these that can attract an audience. If a wreck
or object can be seen in its historical and archaeological context, it will be much more appreciated.

\};—;«. Suggested Reading

Manders, M., Oosting, R. Brouwers, W. (eds.) 2009. MACHU Report. No. 2, January 2009.
Manders, M. et al (eds.). 2010. MACHU Final Report. No. 3.

Oosting, R. and Manders, M. (eds.). 2008. MACHU Report. No. 1.

Example of descriptive information of a wreck site. © MACHU Project
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Unit Summary

A geographic information system (GIS) captures, stores, analyses, manages and presents (digitized)
data that is linked to one or more locations on a map. The power of a GIS comes from the ability to
relate different information in a spatial context and to reach conclusions about these relationships.

Much of the information that is important for the management of the underwater cultural heritage
underwater has a spatial component and is, therefore, suitable to be used in a GIS. Management means
that sites or information from these sites, are being secured over a long period of time. A GIS of sites,
research and related information, can be an integrated part of the management process.

An example of a GIS used to manage and describe underwater cultural heritage is the MACHU GIS.



Suggested Timetable

15 mins Introduction

Introduction to GIS

- Defining GIS

45 mins - Advantages of GIS

- Components of GIS

- Major Areas of Application

Break

Using GIS

- What is unique about GIS
90 mins - GIS Tasks

- How does GIS Work?

- Demonstration of Arc GIS

Break

90 mins GIS Case Study: MACHU Project

Break

70 mins Practical Session




UNIT 8 GEOGRAPHICAL INFORMATION SYSTEMS (GIS) IN UNDERWATER ARCHAEOLOGY

Teaching Suggestions

This unit introduces students to geographic information systems and provides guidance on how they
can be used in underwater archaeology. It is recommended that the information should be presented
to students in the form of two lectures, followed by a demonstration and practical session. In advance
of the training session, trainers should brief students to collate a selection of raw data concerning
underwater sites from their home country.

Demonstration

A practical demonstration of a GIS system provides students with the opportunity to gain a better
understanding of how the information is stored and how it can be used.

Trainers should demonstrate the functions and capabilities of a system (such as Arc GIS) and then run
through a basic analysis using selected GIS spatial and attribute data. Students should then be shown
how to upload their own underwater cultural heritage database and how to manipulate the data.

Itcanalso be usefulfortrainerstodemonstrate
how to create a GIS database formed from Machuproject
otherunderwater cultural heritage databases,
such as those that can be purchased from
www.shipwreckregistry.com.

Demonstration sessions can either be
scheduled at the end of the introductory
lectures or split according to topics.

Discussions can also be a useful way for stu-
dents to explore the issues presented in the
unit. If there is time available, trainers should
facilitate a discussion with students regarding
how underwater cultural heritage data is
managed and shared in their home countries.

Practical Session

The MACHU Content Management Systemis a
simpleform of GIS. The system can be accessed
at:  www.machuproject.eu/wrecksites-cms.
htm (Accessed February 2012).

During the practical session, trainers should
then task each student to upload a site or
wreck ID on to the MACHU Content Manage- Machuproject
ment system (CMS). This can include infor-
mation such as site name, location, history
of the wreck, situation of sinking, historical
political background, trade routes cargo,
type of ship, etc.

m

To log into the machu wreck & site viewer, go to
www.machuproject.eu and click on wreck & site viewer.
There you can make your own profile and log onto the site.
© MACHU Project
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Training Manual for the UNESCO Foundation Course on the Protection and
Management of Underwater Cultural Heritage in Asia and the Pacific

Instructions on how to upload data to
the CMS can be downloaded from: www.
machuproject.eu/machu_cms/docs/machu_
cms_help.pdf (Accessed February 2012).

By uploading new shipwrecks to the
database, students will be able to see the
location of the wreck, learn more about the
site’s environment and its relationship to
other wrecks in the vicinity.

To complete the practical session, it is
recommended that trainers discuss with the
students what opportunities the MACHU
system presents and how the additional
information can be used.

With this profile you can create wreck-ID’s and share
them through this site with the rest of the world.
© MACHU Project
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Useful Websites

« Esri, Journal of GIS in Archaeology:
www.esri.com/library/journals/archaeology/index.html (Accessed January 2012).

« Taylor & Francis, International Journal of Geographical Information Science:
www.tandf.co.uk/journals/tgis (Accessed January 2012).

« UNESCO World Heritage: www.unescobkk.org/culture/world-heritage-
and-immovable-heritage/gis-and-cultural-resources-management
(Accessed January 2012).

« United Nations, Asian-Pacific Remote Sensing and GIS Journal:
www.unescap.org/publications/detail.asp?id=1100 (Accessed January 2012).

« Centre for Spatial Integrated Social Science (an article on John Snow):
www.csiss.org/classics/contents/8 (Accessed January 2012).
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Author Martijn R. Manders

Core Knowledge of the Unit

This unit introduces students to in situ preservation, what it means and the techniques that can be
used to preserve underwater cultural heritage sites from deterioration.

Upon completion of the In Situ Preservation unit, students will:

« Have an understanding of the principles of in situ preservation.

« Gain basic knowledge on when to use it.

« Gain basic knowledge on how to apply it.

« Be able to evaluate different techniques that are used around the world.

Introduction to the Unit

Article 25 of the UNESCO Convention on the Protection of the Underwater Cultural Heritage (Paris
2001) states that in situ preservation of underwater heritage shall be considered as the first option
before engaging in any activities directed at the heritage site. However, to be able to apply in situ
preservation, one must first know what it entails. Does it mean leaving sites at the place they have been
found? Or do the sites also require physical protection? Are excavations still possible? Once preserved
in situ, what is the next step? This unit will discuss all these aspects and explore different techniques
that can be used to physically protect underwater sites.



1 In Situ Preservation

Over the past few decades, maritime archaeology has evolved from an object related profession, into
one that encompasses underwater cultural heritage; a non-renewable resource that provides a unique
opportunity to investigate and learn from our past. Shipwrecks are essentially time capsules (closed
finds) and their informative strength is the assemblage value of all the associated objects: ship, inventory,
personal belongings and cargo. Every shipwreck has its own unique story to tell.

This resource has to be managed in a responsible and sustainable manner. Management means that
the sites and the information they can yield, are secured over a long period of time. Sites have to be
investigated according to international standards such as the UNESCO Convention for the Protection
of the Underwater Cultural Heritage (Paris 2001). Archaeologists, conservators and policy makers are
all involved in the management of underwater cultural heritage. The in situ preservation of sites is an
integral component of this management process.

Recent international standards state that in situ preservation should be the first option to be considered
when managing a site. However, what does in situ preservation of underwater heritage sites mean?
Why should we protect them using this method? How can sites be physically protected underwater
and against what threats?

2 Why In Situ Preservation?

There are many reasons why in situ preservation is the first option by international
standards.

« Need to preserve the heritage site for the future
« Well developed protection system by law

« Enormous amount of newly discovered sites

« Cost effectiveness

- Time gap between discovery and excavation

« Lack of conservation knowledge

Over the years, in situ preservation of archaeological sites has become increasingly important. This
is also the case for those sites located underwater. The reasons to do so are pragmatic or based on
philosophical thoughts on how to manage our common maritime heritage.

A representative proportion of our maritime past has to be preserved for future enjoyment
and research. The ‘stock’ of archaeologically interesting shipwrecks is immense and unarranged.
It is therefore important to investigate underwater sites ans determine their value and significance.
This can be achieved by evaluating these wreck sites. After evaluation, the state or condition of these
selected wrecks should be preserved, considering that without active safeguarding, many excellent
examples of maritime heritage will be lost forever.

Practiced since 1980s, in situ preservation aims specifically at keeping something for future
generations. Projects, such as MoSS (Monitoring of Shipwreck Sites) and BACPOLES, have proven
that in situ preservation can slow down degradation. However, it is impossible to completely stop




the deterioration of shipwrecks (this is also the case for shipwrecks preserved ex situ). It is therefore
important to know how long a wreck can be preserved underwater by taking certain kinds of measures.
The idea is to create an underwater ‘archive’ that is accessible for monitoring, making sure that the
‘files’ are kept intact until they are opened for serious research. For this reason it is important to have an
idea how long the site has to be protected (for 5 years, 20 years or 100 years). The protective measures
have to be selected in such a way that deterioration of the site can be brought down to a minimum
and that it is still possible to access the site in the future for archaeological research.

To know the extent of the protection, a non intrusive assessment on the site is executed. This
assessment will give answers to some basic questions such as the extension of the site, the condition
of the environment and the object, how old the wreck is and whether it has a cargo on board. The
information is very helpful if, in the future, it is necessary to look for an object to answer a specific
scientific question.

Most countries nowadays have a well developed law and regulation system concerning the
protection of maritime archaeological heritage. This is a precautionary principle. It means that
these countries have taken the responsibility to preserve not only their own, but also common maritime
past. In situ preservation is therefore the logical method for afeguarding UCH on such a large scale.

Some international regulations concerning the protection of maritime heritage underwater go even
further by stating that the conservation in situ should be the first option. The best examples of these
regulations are UNESCO Convention on the Protection of the Underwater Cultural Heritage (Paris 2001) and
the ICOMOS Charter on the Protection and Management of Underwater Cultural Heritage (Sofia 1996).

The amount of shipwrecks discovered grows fast and there is not enough capacity to do
the research. Not only on land, but also underwater archaeological sites are getting more easily
accessible. Nowadays diving has become a popular hobby. Equipment that can look through water of
even the lowest visibility (side scan sonar and multibeam sonar) has been rapidly developed, as well as
equipment that can penetrate into the seabed (sub-bottom profilers). This has measured the number
of archaeologically interesting shipwrecks that are listed in monument registers and other databases
all over the world. These more advanced survey methods make it possible for almost everyone to
explore the underwater world at a reasonable cost. This upsurge of newly discovered sites has created
an immense problem; to be able to keep pace with the number of wreck sites reported every year, the
maritime archaeological community would need a lot more workforce to investigate them.

The excavation of an underwater wreck is very expensive. Even though diving is no longer an
exclusive activity, interventions underwater are still costly. It is still necessary to use special equipment
and to be able to work accurately, it is crucial to spend a lot of time underwater. In some countries, the
underwater archaeologists need special training and licences. This makes an underwater excavation
far more expensive than an excavation on land.



Even if a wreck is likely to be excavated, there is usually a prolonged period of time between
the discovery of objects and the actual excavation.

The following points need to be fulfilled before excavation can be started:

« There has to be a non intrusive assessment

« There has to be a project design

« There has to be funding in advance for the entire project

« There has to be a timetable

« There has to be research objectives.

« Details of the methodology and techniques to be employed must be set out in the project design

« The investigating team must be competent, appropriate to the task and have the right
qualifications

« Sometimes political or legal issues have to be solved (for example, the ownership of a wreck)
before an excavation can commence

Refer to Rule 10 of the Annex of the UNESCO Convention for the Protection of the Underwater Cultural Heri-
tage (Paris 2001).

Theresearch objectives of an excavation are essential. If something is excavated, it will never again attain
its original form, since excavation in itself is destructive. This is the basic premise on why these rules
have been laid out to regulate archaeological excavations. It is not possible to extract all information
that a site contains. For example, studying the cargo or construction of a ship could well bring about
hundreds of questions. Yet by excavating the cargo and trying to answer a few questions, you remove
the source, making it impossible to answer other questions that could have been asked just as well. It
is therefore important to know the scope of research and to focus on the research objectives before
starting an excavation. In this way, the most essential questions can be answered.

Not all wrecks can be physically protected. Large scale protection may not be necessary, if the site
is located in a stable natural environment, such as the case of the Vrouw Maria site in the Baltic Sea
(Finland). On the other hand, some environments are very hostile to underwater archaeological
sites and much effort has to be done to stabilize the site, such as at the BZN 10 site (Netherlands) or
the Avondster wreck site in the Bay of Galle (Sri Lanka). Some sites may not be considered worthy of
spending that much time, effort and money on physical protection. In this case, the choice may be to
leave a wreck unattended as is, i.e. not physically and legally protected. This selection of wreck sites
to be protected is pragmatic and the efforts for doing research and preserving wrecks in situ should
always be balanced.

It is not easy to determine which site has to be protected or not. Important factors to consider are
the age and the state of preservation, the physical condition of the site and the level of integrity (Is
it undisturbed? Does the ship still have its cargo?). See Unit 3: Management of Underwater Cultural
Heritage.

Declaring a wreck archaeologically interesting and worthy of protection means that responsibility for
its preservation has to be taken. This is not exclusively the task of maritime archaeologists, but also
of the policy makers. Therefore, one of the best ways to safeguard our maritime past is to engender
public interest and support.




In addition, a reason to preserve archaeological sites in situ is the ADDITIONAL INFORMATION
lack of knowledge on how to treat certain processes of deterioration. 1 The majority of text in
As an example, the sulphur problem is damaging the hulls of the Vasa and  this section is taken from:
the Mary Rose. See Unit 11: Conservation and Finds Handling and Additional Manders. M. 2004. Why

Information 1. do We Safeguard Ship-
wrecks. MoSS Newsletter.
. = Suggested Reading 3/2004, pp. 4-6.

Sandstrom, M., Fors, Y. and Persson, I. 2003. The Vasa's New Battle: Sulphur,
Acid and Iron. Vasa Studies 19. Stockholm.

3 Threats to Underwater Archaeological Heritage

Some of the primary threats to underwater archaeological heritage are:

« Physical-mechanical
« Biological

+ Chemical

« Human

Why is it so important to physically protect archaeological sites underwater? Legislative protection is
important to minimize human threats, but there are also physical, chemical and biological threats to
contend with.

In fact there are many factors influencing the course of deterioration over time. Muckelroy (1975)
developed a model on the process of deterioration that still stands, but more have also been developed
(e.g. Ward 1999). The models are there, but observation and monitoring are required to determine the
most important threats to a particular site.

3.1 Physical-mechanical Threats

- Erosion and abrasion by currents, tidal movements or changes in water circulation.

« Erosion or mechanical deterioration due to dredging, fishing or anchoring.

Physical-mechanical threats can result in objects being removed and displaced. Objects becoming
exposed are therefore more vulnerable to deterioration. Surfaces of objects get eroded and parts of
the site may disappear.
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Mechanical deterioration

of a basket near an Iberian jar
(BZN 10 wreck, the
Netherlands). Within a few
hours, due to the abrasive
effects of currents caused

by the tidal flow, the basket
disappears. © RCE




3.2 Biological Threats

The biological threats to in situ underwater sites are, for the most part, dependent on
the presence of oxygen. Examples of biological deterioration (in decreasing order of
severity) include:

« Marine Borers (especially Teredo navalis or shipworm) « Fungi - Bacteria

Research in the Netherlands and Australia has shown that shipworm can cause deterioration of wood
within a few months. The shipworm is also one of the biggest biological threats in Asia. Research on
the Avondster wreck in the Bay of Galle in Sri Lanka has shown the disastrous effects of shipworms on
exposed wood.

The shipworm is dependent on saline and aerobic water of higher temperatures. The effect of gribble
(Limnoria lignorum) is generally less destructive than that of Teredo navalis (which also requires a similar
environment), but over an extended period of time wood strength can be compromised and important
archaeological information may be lost.

The most severe attackers of wood exposed above water are fungi: Soft Rot, Brown Rot and White
Rot. The underwater environment in contrast, is not favourable for most fungi and it rarely exists,
especially in saline waters. However, sometimes Soft Rot does occur. In some instances old fungi that
were present in the timbers of a ship at the time of sinking become active again once they are taken
from the seabed into the dry, oxygen rich environment.

Tunnelling bacteria may attack wood when the conditions are still slightly aerobic. As timbers or parts
of timbers become buried in the sediments, they will be degraded by organisms that require less
and less oxygen until they are only subjected to the relatively slow action of (near) anaerobic erosion
bacteria, in both fresh and marine environments.

The European Union (EU) funded project, Preserving Cultural Heritage by Preventing Bacterial Decay
of Wood in Foundation Poles and Archaeological Sites (BACPOLES) revealed that bacterial decay of
wood in marine sites is often less than in fresh water environments.

Generally, due to the manner of anaerobic bacterial attack of organic materials, very little archaeological
information is lost; it is mainly the strength of the organic structure that is reduced.

Research (MoSS project) investigating the deterioration of modern wood blocks buried in marine
sediments, showed that burial 10 cm under the surface of the seabed is usually sufficient to prevent the
action of wood boring organisms and fungi. However, shipworm can be 40 cm long and it only needs to
have a small part of its body in the open water. In theory therefore, it can attack wood at deeper levels.

At a depth of 50 cm microbiological activity is significantly reduced. In a stable environment, only
the first few millimetres of sediment is usually aerobic and below this level more anoxic conditions
prevail, but the size of the aerobic/anaerobic range is very dependent on the sediment type. However,
irrespective of sediment type, bioturbation, scour, erosion by currents and tidal movements or human
action, can expand the aerobic zone and consequently increase degradation. Therefore, burial of a site
under at least 50 cm of sediment, where stable, anoxic conditions prevail and which excludes the effect
of wood boring organisms, is generally recommended for the long term preservation of underwater
cultural heritage sites that contain large quantities of organic structural and artefactual materials.
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TOP: Wood from the Avondster ship
(Galle, Sri Lanka) severely attacked
by the shipworm. © MAU

ABOVE: Bioturbation in the first few
centimetres of the seabed: the Fan
clam digs itself into the soil and
therefore causes disturbance of
possible find layers (Mannok site,
Thailand). © UNESCO

LEFT: The Teredo navalis or
shipworm. © David Gregory
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Rust is a form of chemical deterioration
(Mannok site, Rayong, Thailand).
© UAD, Thailand

Examples of human threats:

« Treasure hunting

« Sports diving

» Fishing

- Dredging e.g. mineral extraction

« Large infrastructural/development works
« Pollution

« Ship movements

« Archaeology
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3.3 Chemical Threats

Chemical processes can also affect the integrity of archaeological objects. One of the most common
processes is the corrosion of iron and other metals, which happen especially in oxygen rich
environments. Generally, the less oxygen, the less corrosion occurs. However, even under anaerobic
conditions, corrosion of iron can occur, producing reduced iron corrosion products, such as iron
sulphides. These can diffuse into the degraded structure of organic materials, such as wood, that are
lying in close proximity to the corroding iron. Also, iron sulphides and other sulphide species can be
formed by sulphate reducing bacteria under low oxygen conditions. Once the organic materials are
recovered from a site the incorporated sulphides may be oxidised in the presence of free oxygen.
These oxidation reactions produce acidic iron sulphates and other sulphate species, such as sulphuric
acid that destroy cellulose, lignin and collagen by assorted chemical reactions. These processes have
occurred on several ships recovered from the seabed, such as the Vasa in Sweden, the Mary Rose in
England, the Batavia in Western Australia and the BZN 3 and BZN 15 wrecks from the Wadden Sea, the
Netherlands. See Unit 10: Conservation and Finds Handling.

3.4 Human Threats

The threat of man to the underwater cultural heritage is enormous. A major problem is treasure
hunting, which results in loss of much information. Treasure hunting is also promoted in movies and
other forms of media, thus sending a wrong message to the public. However, other human threats are
just as destructive as treasure hunting.
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This site is covered with fishing nets, cables and wires (Mannok site, Thailand). © UAD, Thailand

Afish trap placed alongside
the Mannok wreck site
© UAD, Thailand
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In Thailand, approximately 500,000 recreational divers are active each year, constituting a huge stakeholder group.
They can pose substantial threats to the underwater cultural heritage, but can also assist in its protection.
© Christopher J. Underwood

Afish trap being placed on the seabed. © Christopher J. Underwood




4 Measuring the Extent of Deterioration

4.1 Monitoring

When archaeological sites are preserved in situ, they should be monitored
to measure changes that might occur to the condition of the site and the
effectiveness of the chosen protection strategy and to be able to act on
any detrimental changes. Although often forgotten, monitoring is a critical
part of the overall management programme.

The extract below was taken from an article written by the author for
the EU-MoSS project (See Additional Information 2) and illustrates the role
that monitoring plays in the management process.

The MoSS project consists of three research aspects: monitoring,
safeguarding and visualising. Why was this approach chosen? And what is
the valuein combining these three aspects? The whole projectis designed
to find effective ways to preserve our common maritime heritage under-
water. This not solely the concern of maritime archaeologists, but is also
a much broader public issue. Our heritage is only well protected if it has
extensive public support. The public should consist of scholars, decision-
makers and the people who consider these shipwrecks as part of their
own history. For them it has to be clear what can still be found underwater,
how these finds can be used to reconstruct the past, why wrecks are
deteriorating, how these processes can be stopped or slowed down,
and at what cost. In other words, the shipwrecks on the seabed and their
threats have to be investigated and visualized to create understanding
and arouse public interest.

If a site is to be successfully protected, it is important to first know what is
threatening it. This requires observing and recording what is happening
to the site over an extended time period, in order to understand any
damaging effects. By systematically observing wrecks (monitoring) it is
possible to understand more about the major degradative processes. If,
forexample, itis possible to mitigate the major factors that degrade wood,
it is obvious that the degradation rate would decrease. Safeguarding
therefore, depends to a great extent, on the information gained from
monitoring wrecks. After safeqguarding a wreck it is also important that
monitoring continues to keep track of the development of the site and
the effectiveness of the protective measures.

Visualization is an important part of documenting and investigating a
site. Wrecks underwater are usually not easily accessible and research
on these sites is usually concentrated over a very short period of time.
The visualization of excavation, monitoring and safeguarding, enables
scientists to do research even when they are not physically present on
the site. Since archaeological research can take years to complete, visual
documentation is essential to keep track of everything that has been
carried out. Visualization also enables the opening up an archive of
archaeologically interesting shipwrecks to a wider audience. There are
many ways to do this. The Vrouw Maria wreck (Finland) and the Eric Nordevall

ADDITIONAL INFORMATION

2 Manders, M. 2004.
Combining Monitoring,
Safeguarding and
Visualizing to Protect
our Maritime Heritage.
MoSS Final Report,

pp. 74-76.



(Sweden) are so well preserved, that although other methods have been utilised, the conventional ways
of documenting a site by photography and video registration have been enough to create widespread
public interest and to highlight the importance of these wrecks for reconstructing our past.

The Darsser Cog site (Germany) is the oldest of the investigated wrecks, although requires some more
work to make the wreck accessible to a wider audience. This particular site has been documented and
visualised by photographic mapping. The BZN 10 wreck (the Netherlands) is also well preserved, as
at least half of the ship is still protected in the sediment. Despite the fact it has been broken up, the
remains can still be reconstructed by the scientists and translated to the public.

Not long ago there was only one kind of visual monitoring. Back then, the only information about the
condition of a shipwreck were the written accounts of what had been seen by the researchers. It is still
important to register these visual changes, but now there are many more techniques to quantitatively
measure the condition of the wreck. These methods, like the use of a data logger to measure the
environmental conditions, are potentially more objective and can be more easily compared. It is
however, very important that this data is accessible and can be understood by more people than just
the researchers working on the site. To do this it is important to illustrate these numbers by using, for
example, graphics.

The safeguarding of shipwrecks is a long term process and does not simply stop after physical pro-
tection. Over the years, the situation in and around a wreck site can change or protective measures
may become ineffective. For example, if there is heavy erosion on a site, the wreck can be physically
protected by covering the site in sediment. This has been achieved with polypropylene nets at the
BZN 10 and other sites in the Wadden Sea. This method is very effective, however, the erosion in the
vicinity of the site continues. After a long period of time, the seabed around the protected wreck
can be extensively eroded, so much so, that sand starts to flow away from under the protective nets.
Regular monitoring can identify this threat at an early stage and other measures can be implemented
to ameliorate this problem.

In conclusion, monitoring helps to select the right measures to safeguard a site. Safeguarding a site is
a long term process. This process has to be monitored to ensure that the measures taken are still valid
after many years. The monitoring can also provide new information that may force a change to the
mitigation strategy applied to protect the site.

Raw data gained from the monitoring can be made visual for a wider audience, such as other scientists,
policy makers and the general public. It is important for them to know why and how wrecks are
threatened, what kind of measures have been taken to preserve maritime heritage, and at what cost.

Monitoring should always be compared to baseline data. The most ideal procedure would be to
have data prior to undertaking physical in situ preservation. Then after installation the same data is
collected and a time line for further monitoring is developed. This time line is an indication of how
often a site is going to be monitored in the future. However, this can change over time for a number
of reasons, (e.g. new information might indicate that severe changes are occurring and the site has to
be visited more often).




4.2 Open Seawater

In open seawater, parameters such as dissolved oxygen, salinity, temperature and depth will affect
colonisation of exposed timbers by wood borers. However, this data also provides a picture of the
environment. When the condition of the site changes, it is necessary to compare that change with the
change in the environment.

This data can be obtained from:

« Technical devices such as data loggers. These are pieces of equipment that may contain
several sensors to collect different data (for example salinity, temperature and dissolved
oxygen) over long periods of time. A data logger automatically records the data once it is
installed and can be retrieved when the data logger itself is collected or through a wireless
connection with the device.

Adiverwith a data
logger on the seabed.
This apparatus mea-
sures the changes in
several parameters such
as salinity and dissolved
oxygen. It can help us to
see the changes in the
site environment and
detect or predict threats
(BZN 10 wreck, the
Netherlands). © R. Obst

By obtaining information from large (oceanographic) institutes that are measuring use-

ful parameters for other purposes. The advantage of having your own measuring devices is
that it can be placed anywhere (e.g. on a wreck site) and the archaeologist can choose what
parameters to measure. The disadvantages are that these installations are usually very
expensive to buy and especially difficult to maintain. The advantage of obtaining data from
other institutes is that it is usually inexpensive (often free of charge) and it establishes coop-
eration between different stakeholders, however, it is often difficult to influence the position-
ing of these data loggers and the parameters they are measuring.

Another way to measure the characteristics of the water column is to place sacrificial
objects in the water and measure their deterioration rate over time by taking water samples
and conducting post recovery analysis.
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4.3 The Seabed

Erosion or sedimentation of the seabed can assist in determining whether a site is in danger and
deciding whether to measure only the site itself or also to monitor the surrounding seabed over a
larger area. Both are important to monitor. Measuring a larger area can provide information about the
overall seabed changes occurring in an area due to, for example, changes in currents or large infra-
structural works in the area. Measuring the seabed at site level can provide information about erosion
on the site. Erosion can be caused by the fact that a physically protected site may provide a hard
surface, an obstacle on the seabed, from which toe scouring can occur around the edges.

The seabed can be measured in a few ways.

- Visually, underwater by divers and Remotely Operated Vehicles

- From the water surface with geophysical methods like single beam, multibeam, side scan sonar.
- From the water surface with traditional sounding (sounding lead).

- From the air with laser, aerial photography and satellite.

ABOVE: Remotely Operated Vehicles or ROVs
can be our eyes at great depths (Ghost
wreck, Sweden). © Martijn R. Manders

LEFT: A sequence of recordings of the seabed
with multibeam sonar helps us to detect and
visualise changes in the seabed morphology,
for example, due to sediment erosion pro-
cesses (BZN 10 wreck, the Netherlands).

© RCE/RWS/Periplus

Multibeamopnamen BZN10
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4.4 (Marine) Sediments

Marine sediments are usually very low in oxygen except in the first couple of centimetres and this
concentration decreases rapidly with increasing sediment depth, until anaerobic conditions are
attained. However, due to changes in the seabed, caused by erosion, this may alter. Also, as previously
mentioned, deterioration can still occur under close to anoxic conditions.

The effect the burial environment has on the deterioration of materials can be
measured by:

« Placing microelectrodes in the seabed, connected to a data logger

« Using sacrificial objects, which are buried in the seabed and measured for deterioration over time

« Sampling and analysing original elements, objects and sediments recovered from the site

In the futu