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TIMBUKTU - In 2012, threatened by fundamentalist rebels advancing on the 
city of Timbuktu, a team of brave archivists, librarians, couriers evacuated an 
ƛǊǊŜǇƭŀŎŜŀōƭŜ ǘǊƻǾŜ ƻŦ ƳŀƴǳǎŎǊƛǇǘǎ ŦǊƻƳ ǘƘŜ ŎƛǘȅΩǎ ƭƛōǊŀǊȅ, at great personal risk 
(News in Conservation, issue 34, February 2013).  
     The collection of books was held at the Ahmed Baba Institute of Higher 
Studies and Islamic Research, until last year a haven for scholars drawn by the 
ŎƛǘȅΩǎ ǳƴǇŀǊŀƭƭŜƭŜŘ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ƳŜŘƛŜǾŀƭ ƳŀƴǳǎŎǊƛǇǘǎΦ  
     Historically, the city of Timbuktu occupied an important place at the centre 
of a vibrant trans-Saharan trading network, where traded goods included 
manuscripts covering subjects as diverse as science, religion and art. These 
manuscripts, often written in striking calligraphy, were passed down through 
generations of  
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The exile of a library ς 
what happened to the 
Timbuktu manuscripts? 

 

IIC Student & Emerging 
Conservator Conference 
announced -   
See details and location 
in the IIC News section 
on page 16 
 
CSI: South East 
Museums ς  
Ruth Stevens on setting 
up a team of project 
conservators in the UK 
Read the feature on 
page 7 
 
Genetic-based 
approach to achieve 
higher durability for 
stone repairs ς  
Aurélie Isebaert and 
Laurent Van Parys talk 
about their research on 
stone repairs. Full 
feature on page 10 
 
IIC Reviews ς  
The first installment on 
French conservation 
periodicals and journals 
Read it on page 20   
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¢ƛƳōǳƪǘǳΩǎ ŀƴŎƛŜƴǘ ŦŀƳƛƭƛŜǎ ŀƴŘ ƛǘ ƛǎ 
thanks to their survival that we have been 
able to piece together the history of a 
moderate Islam, in which scholars argued 
ŦƻǊ ǿƻƳŜƴΩǎ ǊƛƎƘǘǎ ŀƴŘ ǿŜƭŎƻƳŜd 
Christians and Jews.  
     In the past, Timbuktu represented a 
crossroad of cultures and played a 
peacekeeper role in the region. The 
manuscripts, with their incredible 
diversity of topics, chronicle this role.  
     After news of the fate of the 
manuscripts spread, the international 
community sprang into action and a 
number of initiatives were promoted to 
help the recovery efforts. But there would 
have been no recovery to speak of if it 
ƘŀŘƴΩǘ ōŜŜƴ ŦƻǊ ǘƘŜ ǿƻǊƪ ƻŦ Dr Stephanie 
Diakité and Abdel Kader Haidara, (curator 
of one of the largest private libraries in 

Timbuktu) who together initiated the evacuation effort to save the heritage 
now in exile. 
     T160K is an international initiative 
dedicated to protecting and preserving 
the content of the library until safer 
conditions allow the manuscripts to 
return to their home. 
     There are over 400,000 unique 
manuscripts in the collection. When 
they were evacuated from the library 
and moved south of the country to 
escape the threat of destruction, they 
were packed in makeshift crates. 
Though saved from an immediate 
threat, the manuscripts are still jam-
packed in the footlockers used for their 
evacuation and exposed to an 
environment that is significantly more 
humid than Timbuktu. This is creating 
stress on the collection and there are 
already signs of damage due to 
exposure to excessive moisture.  
     T160K aims to raise enough money to 
implement conservation and preservation measures that will ensure the 
collection is not lost. Their fundraising campaign is promoted through a 
dedicated website and pages on social media networks 
 
¢ƻ ƭŜŀǊƴ ƳƻǊŜ ŀōƻǳǘ ¢ƛƳōǳƪǘǳΩǎ ƳŀƴǳǎŎǊƛǇǘǎ ŀƴŘ ǘƻ ƘŜƭǇ ǘƘŜ ŎŀƳǇŀƛƎƴ Ǿƛǎƛǘ 
T160K at: 
http://t160k.org/   
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Terra Foundation Announces 
Winners of 2013 International 
Academic Awards & Fellowships 
     Celebrating its 35th anniversary this year, The Terra Foundation for 
American Art, has announced the winners of the 2013 international 
academic awards and fellowships which included a former travel grant 
winner, Julia Bailey, a doctoral student at University College London, 

who received a one-year residential fellowship at the Smithsonian 
American Art Museum, in Washington, D.C. 
     In a statement Ms .ŀƛƭŜȅ ŎƻƳƳŜƴǘŜŘ ǘƘŜ ŀǿŀǊŘ ǎŀȅƛƴƎΥ ά[ŀǎǘ ȅŜŀǊΩǎ 
travel grant enabled me to fulfil essential research at archives across the 
United States.  The trip consolidated my previous work and also 
introduŎŜŘ ŀ ƴǳƳōŜǊ ƻŦ ƴŜǿ ŀǊŜŀǎ ƻŦ ƛƴǉǳƛǊȅΣ ǎƻƳŜ ƻŦ ǿƘƛŎƘ LΩƭƭ ǇǳǊǎǳŜ 
ǘƘƛǎ ȅŜŀǊ ǿƘƛƭŜ ŀǘ ǘƘŜ {ƳƛǘƘǎƻƴƛŀƴΦ  hǾŜǊŀƭƭΣ LΩƳ ƎǊŀǘŜŦǳƭ ǘƻ ǘƘŜ ¢ŜǊǊŀ 
Foundation for the rewarding and insightful academic experiences 
ǘƘŜȅΩǾŜ ŀŦŦƻǊŘŜŘ ƳŜΦέ  
     Amy Zinck, Vice President and Director of the Terra Foundation for 
American Art in Europe said of the awards and the scopes of the 
ŦƻǳƴŘŀǘƛƻƴΥ ά{ƛƴŎŜ ǿŜ ōŜƎŀƴ ŀǿŀǊŘƛƴƎ ǘƘŜǎŜ ƎǊŀƴǘǎ ŀƴŘ ŦŜƭƭƻǿǎƘƛǇǎ ƛƴ 
2006, our aim has been to foster a growing international community of 
scholars in the field of American art and connect them to a worldwide 
network of peers and advisors who will benefit them in their careers for 
ȅŜŀǊǎ ǘƻ ŎƻƳŜέΦ 
     Established in 1978, the Terra Foundation for American Art is 
dedicated to fostering the exploration, understanding, and enjoyment of 
the visual arts of the United States. With financial resources of more 
than $250 million (£160 million), an exceptional collection of American 
art from the colonial era to 1945, and an expansive grant programme, it 
is one of the leading foundations focused on American art, and devotes 
approximately $12 million (£7.5 million) annually in support of American 
art exhibitions, projects, and research worldwide.     Â 

Editorial 
     Every time I am at this stage ς writing 
the editorial for NiCς there is a kind of 
excitement for the issue that has just 
been finalised and every time I happen 
to ǘƘƛƴƪ ΨǘƘƛǎ ƛǎ ǘƘŜ ōŜǎǘ ƻƴŜ ŜǾŜǊΩΦ hƴƭȅ 
to think exactly the same two months 
down the line! 
     But letting the hype aside, I have to 
say that this issue was a pleasure to put 
together thanks to the amazing quality 
of the submissions that NiC has 
received. 
     Starting from Ruth Stevens, 
independent paper conservator and 
former colleague from the British 
Library era, talking about an interesting 
new venture: a consortium of 
independent conservators offering their 
services to an underserved area in the 
UK. In times of crisis and loss of 
employment opportunities it is 
enlightening to see people making it on 
their own. 
     Following on, Aurélie Isebaert and 
Prof. Laurent Van Parys from the 
University of Mons, Belgium, present a 
paper discussing a genetic-based 
approach to selecting optimal repair 
material for stone repairs, very useful 
an article with a highly practical 
potential for conservators involved in 
the treatment of architectural heritage. 
     The IIC News section is packed with 
information ς membership renewal, a 
sneak preview of the forthcoming 
volume of SiC, a call for posters for the 
IƻƴƎ YƻƴƎ LL/ /ƻƴƎǊŜǎǎΣ ƴŜǿǎ ŦǊƻƳ LL/Ωǎ 
LinkedIn initiative and finally news 
about the Student Congress.  
     Last but not least in the series on 
non-English conservation periodicals, 
the first installment of a two-part 
review on journals in French ς written 
in French!  
 À bientôt     

 
Barbara Borghese  
Editor 

Pre-doctoral fellow Kathleen Reinhardt (left), of the Freie Universität   Berlin , 
and an advisor review artwork at the 2012 Terra Summer Residency, in Giverny, 

France 
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News in BriefΧ 

 

New project to conserve ancient Mexican city of Teotihuacan 
     MEXICO CITY- A project to 
conserve the mural paintings 
from Teotihuacan, an important 
archaeological site in northern 
Mexico, is being promoted by 
The National Institute of 
Archaeology and History (INAH).  
     The project will involve both 
work in-situ and research based 
activities using material from 
archives.  
     Dr Maria Teresa Uriarte, a 
specialist in Teotihuacan culture 
and pre-Hispanic mural paintings 
ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ǎŀƛŘΥ άƛǘΩǎ 
not wild to state that this 
ancient city was one of the most 
decorated (with murals and 
ǇŀƛƴǘƛƴƎǎύ ƻŦ ǘƘŜ ŀƴŎƛŜƴǘ ǿƻǊƭŘΦέ 
ά²Ŝ ƪƴƻǿ ǘƘŀǘ ǘƘŜ ōǳƛƭŘƛƴƎǎ 
were completely polychrome, 
and many of its floors also have 
remains, since floors were 
ǇŀƛƴǘŜŘ ŀǎ ǿŜƭƭέΦ 
     The initiative by INAH is being lead by restorer Gloria Torres Rodriguez and archaeologist Claudia Lopez Perez. 
The purpose of the project will involve the detection of the ƳǳǊŀƭǎΩ ǘƘŜƳŜs, and the incorporation of all the 
information gathered into a registry of murals which includes murals in-situ (monochrome and polychrome), mural 
fragments, those found in archaeological excavations, and those that fell and were mounted on synthetic supports.  
     The dates of the works range from between the years 200 and 700 AD. Another important aspect of the project 
will be the creation of a glossary and the inclusion of the results of investigations carried out on the works in a 
database that will be available to researchers, archaeologists and conservators. 
 
ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

European illustrated glossary for conservation terms to be developed 

     A consortium of seven institutions from seven European countries with different languages - supported by 
associated partners and external experts - intends to develop a richly illustrated glossary, including informative 
photos and sketches of conservation terms relating to wall paintings and architectural conservation.  
     Concise texts and demonstrative illustrations will help readers to quickly grasp and understand each term, even 
across language barriers. The project aims to make the glossary available to the general public as a non-profit 
publication as a free download from the Internet.  
For more information about this project visit: 
http://www.hornemann-institut.de/english/EU_project_EwaGlos.php  
 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 
 

Mural at the Tetitla compound showing what has been identified as the Great Goddess of 
Teotihuacan 
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Ancient Burmese city of Bagan in bid for UNESCO recognition 

     NAYPYDAW ς The ancient city of Bagan, Burma (Myanmar), has re-submitted an application to UNESCO to 
receive World Heritage status. An early bid submitted in 1996, had been refused by UNESCO on the ground that 
conservation and preservation efforts were carried out with disregard for internationally recognised standards and 
with restoration interventions being inauthentic and arbitrary.  
     The territory where Bagan lies stretches over a 26-square-miles plain with over 3,000 temples, monasteries and 
pagodas. From the 9th to the 13th century, the area was the capital of a kingdom that consolidated and controlled 
most of modern-day Burma, officially known as Myanmar, and served as a hub of Buddhist scholarship. To this day, 
Bagan remains an important centre of religious devotion. 
     Lƴ мфтрΣ ŀ ƳŀƧƻǊ ŜŀǊǘƘǉǳŀƪŜ ŘŜǎǘǊƻȅŜŘ Ƴŀƴȅ ƻŦ .ŀƎŀƴΩǎ ŎǊumbling structures and the governing junta began a 
campaign of reconstruction that was hastily carried out, even commissioning the construction of new monuments 
within the designated historical zone. Although the restoration of the site provoked international criticism, many 
ƭƻŎŀƭǎ ǎŜŜ ǘƘŜ ǊŜŦǳǊōƛǎƘƳŜƴǘ ŀǎ ŀ ƴŜŎŜǎǎƛǘȅ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ .ŀƎŀƴΩǎ ŦǳƴŎǘƛƻƴ ŀǎ ŀ ƭƛǾƛƴƎ ŀƴŘ ōǊŜŀǘƘƛƴƎ .ǳŘŘƘƛǎǘ 
pilgrimage site. 
     Politically isolated, Myanmar has received little outside technical assistance and has not participated in the 
development of the principals of conservation and preservation of heritage sites. For this very reasons some expert 
are calling for the recent bid to be accepted as official recognition would attract much-needed scholarly attention 
to Bagan.  
ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

Lascaux online 
     PARIS ς To celebrate the discovery of the prehistoric 
archaeological site of Lascaux, the French Ministry of Culture and 
Communication presented a new website that updates the 
original one published in 1998.  
     The new site has been entirely reworked in both form and 
content, reflecting the latest advances in archaeological 
research.  
     The new website provides users with digital access to 
[ŀǎŎŀǳȄΩǎ ǎŜƴǎƛǘƛǾŜ ŀǊǘǿƻǊƪǎ ŀnd together with the virtual tour, it  
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A view of the City of Bagan, Iran 
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One of most iconic scene in the cave, Lascaux, France 
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also contains supporting material such as videos revealing the techniques of the artists who painted and engraved 
Lascaux's images over 19,000 years ago. Current trends in archaeological research at the cave are also presented.   
     An additional resource on the site is a database that brings together a selection of documents from the National 
Centre for Prehistory, the Architecture and Heritage Media Library and other institutions.  
     An area of the website is dedicated to the long-term preservation needs of the cave with particular attention to 
its delicate climatic balance. Discussing the measures that have been taken since 2001 to ensure cave preservation, 
the site includes details about recent microbiological contamination and how conservators dealt with the threat.  
To learn more about Lascaux and to visit the website go to: 
http://www.lascaux.culture.fr  
 
ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

Metropolitan Museum of Art to Return 
Two Khmer Sculptures to Cambodia 
     NEW YORK - The Metropolitan Museum of Art (Met) 
in New York has announced the return of two 10th-
century Koh Ker stone ǎǘŀǘǳŜǎ ƻŦ άYƴŜŜƭƛƴƎ !ǘǘŜƴŘŀƴǘǎέ 
to the Kingdom of Cambodia.  
     The two sculptures were donated in separate stages 
to the Museum in the late 1980s and early 1990s and 
have been on public display in the Asian Wing for 
nearly 20 years. The Met decided to return the 
sculptures after recently coming into possession of new 
documentary research that was not available when the 
objects were acquired. It is believed that the decision 
was further encouraged after senior museum officials 
and representatives of the Cambodian government 
ǊŜŎŜƴǘƭȅ ƳŜǘ ƛƴ tƘƴƻƳ tŜƘƴΣ /ŀƳōƻŘƛŀΩǎ ŎŀǇƛǘŀƭ ŎƛǘȅΦ  
     ¢ƘƻƳŀǎ tΦ /ŀƳǇōŜƭƭΣ 5ƛǊŜŎǘƻǊ ƻŦ ǘƘŜ aŜǘ ǎŀƛŘΥ ά¢ƘŜ 
Museum is committed to applying rigorous provenance 
standards not only to new acquisitions, but to the study 
of works in its collections in an on-going effort to learn 
as much as possible about ownership history. This is a 
case in which additional information regarding the 
Kneeling Attendants has led the Museum to consider 
facts that were not known at the time of the 
acquisition and to take the action we are announcing 
today. In returning the statues, the Museum is acting to 
strengthen the good relationship it has long maintained 
with scholarly institutions and colleagues in Cambodia and to foster and celebrate continued co-operation and 
ŘƛŀƭƻƎǳŜ ōŜǘǿŜŜƴ ǳǎΦέ  
ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

Priceless plate gets royal treatment 
     MELBOURNE - A 315 years old dinner plate, Australia's oldest and most treasured historical item, suffering from 
damage and corrosion, will travel to Melbourne to be tested in the Australian Synchrotron - a football field-sized 
machine that accelerates electrons to almost the speed of light. 
The 30cm pewter plate, known as the de Vlamingh plate, dates back to 1697 when Dutchman Willem de Vlamingh 
landed at Dirk Hartog Island, Shark Bay, and has been on show at the Shipwreck Galleries in Fremantle since 1997. 
The test results will provide a map of the composition of the plate and a detailed surface analysis of the decay 
patterns to work out how best to conserve it, display it and allow it to travel for the 400th anniversary of the first 
European contact with Australia in 2016. 
 

Â 
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Kneeling Attendant (One Of A Pair), The Metropolitan Museum 
of Art, New York 
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ΨΧIt is apparent that conservation of collections, particularly remedial conservation, is one 
ƻŦ ǘƘŜ ŀǊŜŀǎ ƻŦ ƎǊŜŀǘŜǎǘ ƴŜŜŘǎΦΩ ¢Ƙƛǎ ǿŀǎ ǘƘŜ ŦƛƴŘƛƴƎ ƻŦ ǘƘŜ aǳǎŜǳƳǎ DǊƻǳǇǎ /ƻƳƳƛǘǘŜŜǎ 
and Development Officers in the South East, UK, that prompted the Sussex Museums Group 
(SMG) to apply for Arts Council England (ACE) funding in 2012.  
      

      
 
     ACE is the lead body charged with developing museums and libraries that took over responsibilities from the 
aǳǎŜǳƳǎ [ƛōǊŀǊƛŜǎ ŀƴŘ !ǊŎƘƛǾŜǎ /ƻǳƴŎƛƭ όa[!ύ ƛƴ hŎǘƻōŜǊ нлмм ǿƛǘƘ ǘƘŜ ǊŜƳƛǘ ƻŦ ΨΧŎƘŀƳǇƛƻƴƛƴƎΣ ŘŜǾŜƭƻǇƛƴƎ ŀƴŘ 
ƛƴǾŜǎǘƛƴƎ ƛƴ ƳǳǎŜǳƳǎ ŀƴŘ ƭƛōǊŀǊƛŜǎ ǎƻ ǘƘŀǘ ǇŜƻǇƭŜΩǎ ƭƛǾŜǎ Ŏŀƴ ōŜ ǎƘŀǇŜŘ ŀƴŘ ŜƴǊƛŎƘŜŘ ōȅ ŀǊǘƛǎǘƛŎ ŀƴŘ ŎǳƭǘǳǊŀƭ 
experiences and knowledƎŜΦΩ 
     With a long-term vision in mind, ACE funded a pilot project to assess the exact conservation needs of museums 
in Surrey, Sussex, Kent and Medway, a region with over 170 museums, galleries and private collections.  The aim 
being to deliver precisely what the region needs for conservation in the long term. The practical part of the scheme 
began with a call for a consortium of conservators to deliver the project.  
     The collaboration was a necessity, considering the large regional area and the diversity of the collections within 
it. Five conservators including myself were engaged under the umbrella CSI: South East Museums; between us we 
covered a wide range of conservation disciplines from ceramics, stone, glass, archaeology, metals, ethnography and 
social history to preservation, books and archives. The conservators were split into two regional teams and worked 
both independently and collaboratively, with the added flexibility of calling-in outside conservation expertise where 
it was required. 
 

CSI: South East 
Museums ς a new team 
of regional conservators 

by Ruth Stevens 
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Right Image: 
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the Battle 
Museum and 
Mariluz 
Beltran de 
Guevara 
with the Will 
in an 
archival box 
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     As timescale is always a consideration, the project was given 6 months from start to completion and was 
required to start immediately. It was therefore imperative that we worked quickly, efficiently and with an eagle-like 
focus. 
     Logistically the task was complicated and we were helped by the SMG steering group who gave us the right focus 
at the right time but were gracious enough to let us get on with the job at hand. The project fell into three phases: 
Phase 1 ς  to engage with museums (road shows, phone calls, visits, surveys etc.),   
Phase 2 ς to assess needs and deliver conservation and advice where appropriate (assessment visits, case studies, 
engage conservators, training events),   
Phase 3 ς to analyse surveys, set up legacy resources and deliver the final report. 
     Working in the museum heritage sector is challenging on a number of levels. The sheer quantity of different 
materials and media stored and displayed together is in itself a difficult situation to manage; storage space is an 
issue, and so is the lack of available museum resources in terms of staff (paid and volunteer) and expertise. Many 
smaller museums are all volunteer-run, have a restricted budget (if any) for conservation work and find it difficult to 
prioritise work, which is understandable considering the challenging collections they hold and their variety. 

     The accreditation scheme for museums, administered by ACE, provides, among other things, a framework for 
Collection Care policies and plans. However, maintaining the accreditation status for a museum requires time and 
energy even considering the support of a committed team of ACE Museum Development Officers. All in all, 
museum staff and volunteers, spend a lot of their time managing the day-to-day activities required to run their 
museums, regardless of size and complexity, so it is no wonder that conservation can be regarded as a luxury. 
Indeed, their workload (especially over Christmas ς a busy time for some museums) precluded many from even 
participating in the project, as they could not find time to fill in the initial survey we needed to assess their needs.    
Those that did, however, had the opportunity to have free conservation work done as part of the project. This was 
enthusiastically embraced as even small conservation projects could be beyond the means of some museums. 
     Despite practical conservation not being the main focus of the project, we were keen to engage with museums 
on this level, to show what can be done. We also wanted to dispel myths and pre-conceptions about conservators 
being difficult to approach, which had been suggested in the project brief. 
     In the Surrey and Sussex region alone we were able to conserve 18 items (including some small collections of 
objects), visited and produced 12 condition assessments of collections, made three preservation assessment visits 
and provided one multi-disciplinary training day for museum staff and volunteers.  
     One intervention, which would not have been attempted without project funding, referred to an object brought 
to the Hastings road show in a box by Battle Museum volunteer Frederic Carver. The folded document within the 
box was a parchment Will written in iron gall ink with a pendant seal, laminated between paper sheets and a 
smaller document attached. This smaller document has an embossed seal on paper that is adhered to the top left 
corner and a small metal plate going through the paper seal and the parchment. Frederic brought the Will to the 
road show for advice.  It was folded and the folds very stiff, so it was not possible to read, or interpret it properly.   

 

Parchment Will, unfolded after some gentle humidification 
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     A specialist parchment conservator was asked to devise a treatment for the will, so it could be displayed and 
stored flat. She also undertook some conservation and consolidation of the pendant seal, which had begun to 
degrade in the box due to the lack of support.  
     A display box was made out of archival grey card, using Plastazote® as a support frame. The will can now be 
stored flat in its box and displayed in its frame without putting any of its elements under any undue strain.  
     The project was completed in April 2013 and will provide the evidence for further funding applications to ACE.  
     A successful framework and model for working has now been established to support museums in the South East 
as and when more funding becomes available. The legacies of the project include the setting up of a conservation 
material bank for museums to use for conservation work and resource lists of conservation expertise in the region.  
     ¢ƘŜ Ŧƛƴŀƭ ǊŜǇƻǊǘ Ŏŀƭƭǎ ŦƻǊ ŀ ƳƻǊŜ ΨŎƻƭƭŀōƻǊŀǘƛǾŜ ŀǇǇǊƻŀŎƘ ǘƻ /ƻƭƭŜŎǘƛƻƴ /ŀǊŜΩ ƛƴ ǘƘŜ ǊŜƎƛƻƴΣ ǿƛǘƘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ Ǉǳǘ 
into place for its maintenance.  
     This project will hopefully mark a renewal of a much closer relationship between museums and the conservation 
profession. The new raised awareness of conservation provided by this project is an ideal starting point to make a 
real difference to our regional collections. 
¢ƘŜ Ŧƛƴŀƭ ǊŜǇƻǊǘ ǿƛƭƭ ōŜ ǇƻǎǘŜŘ ƛƴ ŘǳŜ ŎƻǳǊǎŜ ƻƴ ǘƘŜ /{LΥ {ƻǳǘƘ 9ŀǎǘ ƳǳǎŜǳƳǎΩ ōƭƻƎ ǎƛǘŜΥ 
http://csisoutheastmuseums.wordpress.com/  
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Since natural stone is the main construction 
material for built heritage, its alteration 
implies a challenge for conservation 
institutions. Repair of original stone can be 
performed with replacement stone but also 
with repair mortars. In both cases, the 
replacement material has to be compatible 
in short-term and long-term, to avoid 
damage or different alteration. In addition to 
mineralogical considerations, mortar 
compatibility can be determined through 
their properties (mechanical, physical) and 
their appearance.  Creating a durable repair 
mortar by taking into account these 
parameters can be achieved through 
mathematical optimization, since genetic 
algorithms are suited to solve such a multi-objective problem [1]. 
 
     Natural stones weather due to a combination of processes that catalyst or slow down one another [2,3,4,5,6,7]. 
This creates complex ever-evolving alteration patterns [8,9]. Part of these processes is due to extrinsic 
environmental factors, while other processes are caused by the intrinsic characteristics of the stone. 
     The extrinsic factors include climate, location of the monument (city vs. countryside), the orientation (protected 
or exposed to rainfall) and the location of the stone in the building (ground-level, protected or protruding) [10]. 
Water in general is an important catalyst for degradation, since it can transport harmful materials into the stone 
and cause stress into the stone when it freezes.  
     But in addition to these more natural causes of deterioration, other causes have appeared since the 19th 
century, such as pollution of the environment. Weathering due to this and other human interference is sometimes 
 
 

Genetic-based 
approach to achieve 
higher durability for 
stone repairs  
A. Isebaert + L. Van Parys 
 

Severely decayed gable stone in bas-relief. Kaasrui, 

Antwerp, Belgium. Photo by Aurélie Isebaert 
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greater than natural weathering [7]. The famous black crusts for example, are caused by a chemical reaction of  
deposition of sulphur oxides (combustion) and calcite (stone), creating gypsum (CaSO4. ½ H2O). In the porous 
gypsum, dirt particles such as carbon settle in, blackening the crust. Regardless of the fact that the specific amount 
of sulphur dioxide in the atmosphere is decreasing, pollution remains an important cause for degradation [11,12].  
     Additionally, there are also 
intrinsic causes for degradation. The 
composition and properties of the 
stone determine, for a large part, 
possible alterations [7,13]. Stones in 
general were formed through 
processes in the crust of the earth 
in a specific environment up until a 
stable condition was reached. Their 
exposure to the atmosphere brings 
them in another environment, 
leaving them in se in a physic-
chemical disequilibrium [7]. Thus, 
the minerals and matrix of the 
stone are altered in composition or 
condition when exposed to the 
environment, e.g. they oxidise or 
dissolve [13,14,15]. Secondly, some 
stones in one and the same wall 
ǎŜŜƳ ǘƻ ōŜ ƳƻǊŜ ΨŘǳǊŀōƭŜΩ ǘƘŀƴ 
others. This difference can be 
explained by the simple fact that 
stones have a spatial variability and 
heterogeneity [14]. As third aspect, 
the orientation of the rock fabric in 
the monument is also important to 
take into account, e.g. the 
orientation is partially responsible 
for the compression and flexural 
capabilities of the stone [14,16,17]. 
Finally, the appearance and 
finishing of the stone play a role in 
the alteration susceptibility as well: 
rough stones, with a higher surface 
area, allow more dirt and other 
particles to attach.  
 
Repair mortar compatibility 
problems 
     After determining the 
deterioration patterns and their 
causes, restoration interventions 
are set up to preserve the building. 
One of the possible interventions is the repair of original stones (through replacement stones or repair mortars). 
However, the choice for an adequate repair material is of vital importance. Researches have pointed out severe 
deterioration of stones due to the inadequate use of repair mortars [18,19] or replacement stones [20,21,22].  
     An ideal repair mortar for natural stone should be durable enough, but self-sacrificing in the long run [23,24]. 
However, with variable ŘŜǘŜǊƛƻǊŀǘƛƻƴ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ŀ ƘŜǘŜǊƻƎŜƴŜƻǳǎ ƳŀǘŜǊƛŀƭ ǘƻ ǎǘŀǊǘ ǿƛǘƘΣ ǘƘƛǎ ƛǎƴΩǘ Ŝŀǎȅ ǘƻ 

 
This masonry church was erected in a stone that later revealed to be highly 
sensible to weathering phenomena. The genetic-based approach detailed in 
the present paper was applied during the restoration campaign in order to 
prescribe a convenient mortar for repointing operations. To fulfil the 
architectural and technical requirements, it was decided that strength and 
colour were of key importance. Based on non-destructive measurements of 
the stone, an Indicator of Resistance (IOR) of 15,1 MPa and a colour of 
[0,338; 0,362; 0,580] in the CIE xyY system were defined as representative 
values. Both these values were then imposed as target for the genetic-based 
optimization process. The architect wanted to focus on three sands (river, 
yellow and green) whose physical properties were known. The considered 
binder is white cement. The general mixing laws from Sedran & De Larard for 
strength and from Leoskool & Rouge for colour were transposed to this case 
study. The mortar realized according to the outlined recipe was tested and 
presents 14,1 MPa for strength and [0,335; 0,356; 0,650] for colour. The 
difference in strength is 6,6 % and although the stone remains 12% darker, 
the difference in chromaticity is most likely not detected by the human eye. 
 
Main image: Church St Christophe in Racour (Be), 

Inset image: Original stone (left), repair mortar (right) 
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achieve. In the past, incompatible repair mortars were used, causing direct and indirect deterioration. Key aspects 
aǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀƴ άƛŘŜŀƭέ ƳƻǊǘŀǊ ŀǊŜ ǎƘƻǊǘƭƛǎǘŜŘ ƘŜǊŜΥ  
 
1. Perceptive aspects 
Repair mortars have to be compatible with the stone in colour and surface roughness, so as not to disturb the 
general perception of the building. The main problem in terms of perception is designing a mortar with the right 
colour (in fresh and weathered state). 
 
2. Physical and mechanical aspects 
- Water transfer properties. Water plays an important role in the deterioration process; causing stress cracks and 
fractures, favour biological colonization, erode, dissolve and transport material. Consequently, the water transfer 
properties of the mortar are important for the durability of the stone.  
- Modulus of resistance and/or elasticity. They can be significant in certain cases, when the repair mortar is used for 
the filling-in of large or structural parts taking into account the form of the filled in part and how it fits into the 
whole [25]. The rigidity of the material plays an important role and deterioration such as loss or cracks can occur to 
both repair mortar and stone.  
- Thermal response. High temperature differences on sun-faced walls cause the minerals in stones to expand and 
contract. Consequent cycles of temperature differences cause internal stress, leading to detachment, deformation 
or cracking of mortar or stone [25].  
 
3. Chemical aspects 
Some repair mortars contain, create or attract harmful materials in the stone, such as salts that crystallize inside or 
outside the stone [25]. Deterioration patterns vary from efflorescence to cracks and scaling due to sub-florescence. 
Repair mortars can also be made with organic polymers, which are susceptible for biological organisms. Their 
presence will therefore speed up biological colonization on the stone [13]. 
 
A grand challenge lies in the perceptive compatibility (on the long run), and a large part of the compatibility 
problem lies in the physical-mechanical aspects where several objectives have to be considered simultaneously. 
Adherence is an emblematic topic where initial capabilities should be sufficient while water transfer or thermal 
ǊŜǎǇƻƴǎŜ ǎƘƻǳƭŘƴΩǘ ƛƳǇƭȅ ǇǊƻōƭŜƳǎ ƭƛƪŜ ŦǊŜŜȊŜΣ ŎǊȅǎǘŀƭƭƛȊŀǘƛƻƴ ƻǊ ƛƴǘŜǊŦŀŎŜ ǎƘŜŀǊƛƴƎ ƛƴ ŘǳŜ ŎƻǳǊǎŜΣ ǘƘŜ ǊŜƭŀǘƛǾŜ 
mechanical behaviour of stone and mortars playing there a fundamental role [26]. However, the care dedicated to 
mortar formulation should never overshadow the mastery of application. Several cases prove the necessity to use 
non-corrosive metal where dowels are needed and to finish the mortar as such that allows water to run off easily 
[27]. 
 
Mortar formulation through optimization  
! ǊŜǇŀƛǊ ƳƻǊǘŀǊ ǎƘƻǳƭŘ ōŜ ŀŘŀǇǘŜŘ ǘƻ ŜŀŎƘ ǎǘƻƴŜ ǎǇŜŎƛŦƛŎŀƭƭȅΣ ōǳǘ ǘƘŜ ǘƘŜƻǊŜǘƛŎŀƭ ƛŘŜŀƭ ƳƻǊǘŀǊ ƛǎƴΩǘ ŀŎƘƛŜǾŀōƭŜ 
through current methods1, literature pointing out three main paths towards an acceptable compatible repair 
mortar. The first one relies on commercial mixes for given types of stones: the task consists in pointing out which 
product could be used or adapted to meet the required standards [28,29,30,31,32,33]. The second approach builds 
up the mortar from scratch, aiming at repair mortar composition which is as close to the stone as possible: the 
same mineralogical composition is sought for and the binder is adapted to the demands of the stone [34,35,36,37]. 
In practice, tuning operations required by both these approaches are expensive in time and resources and justify 
the more recent third approach that tries to develop a modular system, where known base ingredients lead to the 
composition of a repair mortar for a specific stone [38]. This opens the way to computer-aided decision, but it is 
also merely valid for the researched components.  
The current research starts from the same approach but takes benefit of mathematical tools. The perceptive, 
mechanical and/or physical properties of the desired mortar are linked with data gathered from the components,  

                                                        
1
 Stones are heterogeneous and their properties are spatially variable. Therefore, it is never the goal of researchers to attain an 

exact measured value of the stone. Bromblet (2000) uses the evaluation scheme of Sasse & Snethlage (1997) to state the 
compatibility of the developed mortars in his research. 
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the system remains open: once the general framework has been developed, the method can be applied by any end-
user who feeds the problem with data collected on the materials he intends to use. 
Genetic algorithms are used for multi-objective problems. They rely on the natural selection principle. The Elitist 
Non-Dominated Sorting Genetic Algorithm (NSGA-II) allows multi-objective optimization. To obtain a mortar whose 
properties are close to the set targets, this intuitive approach can be used: many mortar formulations are the 
ǇƻǘŜƴǘƛŀƭ ǎƻƭǳǘƛƻƴǎ Ȅ Ґ ώȄмΣ ȄнΣΧΣ Ȅƴϐ¢ ƻŦ ǘƘŜ ǇǊƻōƭŜƳΣ ŜȄǇǊŜǎǎŜŘ ǘƘǊƻǳƎƘ ƴ ŘŜǎƛƎƴ ǾŀǊƛŀōƭŜǎ ǘƘŀǘ ŀǊŜ ǘƘŜ ǘȅǇŜǎ and 
relative proportions of mortar constituents (type and quantity of sands, cement and water). A function is defined 
for each aspect the formulation takes into account (e.g. colour function and strength function), and this function 
will express the gap between the targeted value and the value corresponding to each individual. This implies one 
should already have an idea of the desired value for each of the variables (i.e. given proportion of sands, cement 
and water). Therefore, general mixing laws, based on available theories, are established which guarantee the 
universality of the method [39,40]. The tool will then create an initial population by a randomized set of values for 
each variable, with N individuals. This population of mortar recipes will then evolve, through a selection and 
replacement process, keeping the best individual. Then, crossing over and mutation processes combine the genes 
of these selected individuals. Through the evaluation process, the value of objective functions for each individual is 
calculated, considering simultaneously the whole of objectives (e.g. minimizing the gap between the 
strength/colour value of an individual and the targeted strength/colour). Through these evolutions and under 
certain conditions mainly associated with the initial population, it has been proven that the population converges 
towards an optimal formulation meeting the constraints and approaching as close as possible to the targets. 
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     IIC News 
 

A sneak preview at Studies in Conservation 
I hope you have enjoyed Volume 58, Number 2 of SiC, which contained an interesting array of papers and was the 
first one to have themed content ς preventive conservation. We asked Editor-in-chief Chandra Reedy, to give us an 
ŀƴǘƛŎƛǇŀǘƛƻƴ ƻŦ ǿƘŀǘΩǎ ƛƴ ǎǘƻǊŜ ŦƻǊ ǘƘŜ ƴŜȄǘ ƛǎǎǳŜΦ 
     ̧ ƻǳΩƭƭ ōŜ ƘŀǇǇȅ ǘƻ ƘŜŀǊ ǘƘŀǘ ǘƘŜ ŦƻǊǘhcoming volume of SiC will be thicker than usual with a whopping ten papers 
featured ς surely something of interest for each of us! The papers will include subjects relevant to architectural, 
objects, textile, paintings, and photograph conservation. For those with a particular interest in architectural 
conservation, there is the distinguished Forbes Prize Lecture that was delivered by Manfred Koller at the IIC 
Congress in Vienna explores topics on the philosophical, political, social, and cultural issues involved in preservation 
of urban cityscapes and architectural facades.  
     Included in the issue, there will be five papers focussing on objects conservation, and three specifically devoted 
to painting conservation but of interest for conservators in general. Without giving away too much and ruining the 
surprise, these are the titles of the papers that you will find in Volume 58, Number 3: 
+ Forbes Prize Lecture ς The decorative in urban Vienna: its preservation 
Manfred Koller 
+ Electrotypes in science and art 
David A. Scott and Donna Stevens 
+ Degradation of Emerald green in oil paint and its contribution to the rapid change in colour of the Descente des 
vaches (1834-35) painted by Théodore Rousseau 
K. Keune, J. J. Boon, R. Boitelle, Y. Shimadzu 

+ Early aqǳŜƻǳǎ ŘƛǎǇŜǊǎƛƻƴ ǇŀƛƴǘǎΥ tƻǊǘǳƎǳŜǎŜ ŀǊǘƛǎǘǎΩ ǳǎŜ ƻŦ ǇƻƭȅǾƛƴȅƭ ŀŎŜǘŀǘŜΣ мфслǎ-1990s  
Joana Lia Ferreira, María Jesús Ávila, Maria João Melo, Ana Maria Ramos 

+ WŀŎƪ /ƘŀƳōŜǊǎΩ ƳƛȄŜŘ ƳŜŘƛŀ ǇŀƛƴǘƛƴƎǎ ŦǊƻƳ ǘƘŜ мфслǎ ŀƴŘ мфтлǎΥ tŀƛƴǘƛƴƎ ǘŜŎƘƴƛǉǳŜ ŀƴŘ ŎƻƴŘƛǘƛƻƴ  
Kate Helwig, Marie-Eve Thibeault, Jennifer Poulin  
+ Disfiguring organic residues on industrially-produced sheet metal coupons simulating copper and brass works 
of art by Donald Judd: attenuated total reflectance Fourier transform infrared spectroscopy (ATR-FTIR) analysis 
and treatment recommendations  
Eleonora E. Nagy, Karlis Adamsons, Kate Moomaw 
+ Understanding the gum dichromate process in Pictorialist photographs: A literature review and technical study 
Anna Vila, Silvia A. Centeno, Lisa Barro, Nora W. Kennedy 

+ Identification of historical plant material using micro-computed tomography 
Catherine Smith, Bronwyn Lowe, Kate Blair, Debra Carr, Andrew McNaughton 
+ Trichogramma evanescens contre Tineola bisselliella: expérience de lutte biologique contre la mite des 
vêtements dans une réserve d'objets ethnographiques 
Kilian Anheuser, Isabel Garcia Gomez 
+ Characterization of the corrosion layer on iron archaeological artefacts from K2 (825-1220 AD), an 
archaeological site in South Africa 
Farahnaz Koleini, Linda C. Pinsloo, M. H. A. Schoeman, Innocent Pikirayi, Shadreck Chirikure 
 
CƛƴŀƭƭȅΣ L Ŏŀƴƴƻǘ ǊŜǎƛǎǘ ǎƻƳŜ ǘǊƛǾƛŀ ǎƻ ƘŜǊŜΩǎ ǎƻƳŜ ƛƳǇǊŜǎǎƛǾŜ ƴǳƳōŜǊǎ ŦƻǊ ȅƻǳ ǘƻ ŎƻƴǎƛŘŜǊΥ 
33 ς the number of authors present in the next issue 
23 ς the number of institutions or private practices represented in the issue 
10 ς the number of countries where authors are based for this issue 
9 ς the number of editors that recently agreed to collaborate 
21 ς the total number of editors reviewing papers for SiC 
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An Unbroken History: Conserving East Asian Works of Art and Heritage 

Call for posters 
     Proposals for papers to be presented at the 2014 Hong Kong Congress are at present being assessed by the 
Technical Committee under the chairmanship of Austin Nevin. We now invite the submission of proposals for 
posters to be presented at the 2014 Congress. Poster presentation is particularly well suited to material with a 
strong visual impact. Posters are displayed prominently throughout the meeting and during the week there will be a 
dedicated session, giving delegates the opportunity to speak to poster authors. It is thus expected that one of the 
authors of each selected poster attend the Congress to be present at the poster session. An extended abstract will 
be published in the conference proceedings to provide a permanent record and point of contact. We are looking for 
new and original, unpublished work, relevant to the Congress theme and, importantly, relevant to conservation. 
     We arŜ ŀƭǎƻ ǇƭŜŀǎŜŘ ǘƻ ŀƴƴƻǳƴŎŜ ǘƘŀǘΣ ŀǎ ƛƴ LL/Ωǎ Ƴƻǎǘ ǊŜŎŜƴǘ ŎƻƴƎǊŜǎǎŜǎ ƛƴ Lǎǘŀƴōǳƭ ŀƴŘ ±ƛŜƴƴŀΣ ǎǘǳŘŜƴǘǎ ŀƴŘ 
recently qualified conservators will be given the opportunity to communicate their projects in the student poster 
section of the congress poster display. A separate call for Student posters will be made in the autumn of 2013: 
please do not submit Student poster proposals at this call. 
     If you would like to present a poster, please submit your provisional title and a summary of the poster in English 
(maximum 5000 characters, including spaces and punctuation, which is very approximately 500 words) via the IIC 
website at www.iiconservation.org/node/add/abstract by 31st August 2013.  
     To submit a proposal for your poster in Chinese (600ς800 characters) please follow the link: 
http://www.iic2014hkcongress.org/zhhk/call_for_papers_posters.php. Please do not include any illustrations with 
your proposal submission. If your proposal is selected, you will be invited to prepare a text of about 500 words in 
English or 800 characters in Chinese for publication; you will be given further information on this at a later date.  
     The choice of posters for display will be made in October 2013 and final texts for publication will be required by 
1st December 2013. The call for Student posters will be made in late September or early October 2013. 
     Further details regarding IIC and its past congresses are available on the IIC web site ς www.iiconservation.org ς 
just follow the link to Conferences and you will see the congresses listed. 
Please contact us at iic@iiconservation.org or conservation@lcsd.gov.hk if you have any questions or wish to 
receive further information on the Congress. 
ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

IIC Student Conference ς Save the date! 
After the success of the first IIC Student & Emerging Conservator 
Conference that was held in London in 2011 (for a review see News in 
Conservation, vol. 26, October 2011, pp. 11-13), IIC has announced the 
date for the second event that will be held in Copenhagen on 12th and 
13th September 2013 in partnership with the Royal Danish Academy of 
Fine Arts, Schools of Architecture, Design and Conservation, School of 
Conservation (Konservatorskolen) ς make sure you save the date! We 
will be posting more details about this very soon. 

One of the sessions at the IIC Student and Emerging 
Conservators Conference, London 2011 
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