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Executive summary
Planning for the Leon Levy Foundation Centre for Conservation
Studies at Nagaur began in summer 2012. In early 2013, a cluster
of historic buildings—sited at the centre of the sprawling fort—
was generously provided by our partner the Mehrangarh
Museum Trust and transformed into well-equipped laboratories
and teaching facilities.
A pilot programme of teaching in 2014 was enormously
successful, leading to further support from the Leon Levy
Foundation, allowing extension and expansion of the programme
as well as a parallel wall painting conservation project at the fort.
The Centre is intended as a focus for conservation in the region,
and in 2015, with its partners, extended its scope to undertaking
conservation research on the wall paintings of Bundi in southeast
Rajasthan, a three-phase project to be undertaken over three
years with generous sponsorship from AkzoNobel.
Thus, in 2015 the Leon Levy Centre had three principal activities.
Each is reported below in the following order:
• Conservation studies, a 6-week residential teaching
programme held at Nagaur with participants principally from
South Asia (above);
• Wall painting conservation at Nagaur, focusing in 2015 on the
Hadi Rani Mahal (middle); and
• Conservation research on the wall paintings of Bundi, focusing
particularly on the Badal Mahal and Chattar Mahal (below);
undertaken in conjunction with the Mehrangarh Museum Trust,
The Courtauld ,and Maharaja Jitendra Singh of Alwar and the
Kuldevi Ashapura Mataji Trust of Bundi, the project is
generously sponsored by AkzoNobel

Leon Levy Centre for Conservation Studies
Executive summary
Building on the success of the 2014 pilot teaching phase, the
programme was lengthened and the number of participants
increased in response to enthusiastic ‘demands’ from the
participants for more ‘not only in India but also in the entire world
and that too round the year.’
Thus in 2015, the programme was lengthened from 4 to 6 weeks,
with 10 participants: from India, Bhutan, Nepal, Georgia, and the
USA. This allowed more in-depth teaching and enhanced learning.
We were fortunate that senior conservator, AkzoNobel Scholar
Sreekumar Menon, assumed responsibility as Project Manager,
with Sharon Cather (Shelby White and Leon Levy Professor of
Conservation Studies at The Courtauld) continuing as Project
Director.
Courses were taught by experts on the theory and practice of
conservation appropriate for sites, objects and collections. Special
lectures complemented the programme, while overlap with the
ongoing conservation of the Hadi Rani Mahal allowed participants
to interact with practising conservators.
2015 participants have built productively on their studies at Nagaur:
for example, Karma Yeshey (Bhutan) is undertaking the MA in
Buddhist Art: History and Conservation at the Courtauld, while
Kalpana Singh (India) has participated in the conservation research
project being undertaken by the Courtauld and other partners at
Bundi (Rajasthan), and has been appointed Assistant Project
Manager for the Nagaur programme from 2016.

Professor David Park of the Courtauld welcomes the 2015 participants and outlines the
aims of the programme before taking them on a tour of the fort.
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Evolution of the conservation studies programme at Nagaur is
the result of the unwavering commitment of the three partners.
H H Maharaja Gaj Singh II and Karni Singh Jasol of the
Mehrangarh Museum Trust (at right above) are investing in a
future in which conservation is envisioned as integral to
preserving the cultural heritage. They provide not only an ideal
historic site, rich in cultural heritage, but also a residential
context that fosters learning and collaboration. Founding
Trustees Shelby White and Elizabeth Moynihan (at right) of the
Leon Levy Foundation have nurtured their project first-hand,
while President John Bernstein was instrumental in translating
their vision of setting new standards for conservation training in
South Asia into reality. The Courtauld is immensely fortunate in
having such enlightened and committed partners. And fortunate
in having had generations of smart, capable, inspiring students
who have now joined the ranks of expert conservators on the
global stage; those teaching at Nagaur in 2015 were Fiona
Henderson, Dr Caroline Kyi, Amarilli Rava, Sibylla Tringham, and
Dr Giovanni Verri.

1. The Leon Levy Foundation Centre for Conservation
Studies at Nagaur
The intention of the partners with the Conservation Studies Programme is
to provide the knowledge and transferable skills for preserving the
cultural heritage. The teaching is designed to impart a critical approach
and methodology that allows participants to define and solve problems.
Thus the teaching includes lectures, investigations and presentations.
Considerable equipment and materials are available for the teaching.
Again ,the emphasis is on accessible technology. For example, for his
teaching of Multispectral Imaging, Dr Giovanni Verri developed and
presented a way of transforming a used camera for multispectral use at a
small fraction of the cost of off-the-shelf equipment. Similarly, advances
in technology of USB microscopes means that participants can be
directed to suitable microscopes for $75 rather than $1,400.
Teachers are insistent that participants understand not only what they are
doing but also the most effective means. For environmental assessment,
participants use a wide range of equipment types so they can understand
their varied advantages.
The aim is that participants are constantly evaluating what they do, how
they do it, and what alternative methods are available.
We recognise the challenges that participants face in the light of
restricted resources, so emphasise critical thinking and accessible
technology.

Professor David Park using low-tech imaging equipment (above)
and Dr Charlotte Martin de Fonjaudran,
AkzoNobel Scholar Sreekumar Menon and Sibylla Tringham, who
have been conserving the wall paintings of Nagaur since 2006.

2. Programme: courses
From 16 February to 27 March 2015 a programme of six
courses, each lasting a week, was taught. They are
designed to equip conservators with the knowledge
and tools to carry out investigations and assessments.
1. Condition assessment with technical imaging
Instructor: Sibylla Tringham
1A. Digital photography and digital file management
Instructor: Neil Greentree
2. Multispectral imaging
Instructor: Dr Giovanni Verri
3. Assessing materials for conservation
Instructor: Amarilli Rava
4. Environmental assessment and monitoring
Instructor: Fiona Henderson
5. Biodeterioration and control
Instructor: Dr Caroline Kyi
The programme was widely advertised through
the website www.conservation-studiesnagaur.org, and social media. Ten students from
five countries (India, Bhutan, Nepal, Georgia,
and the USA) were selected by application and
interview to participate in 2015. Instruction is in
Participants in the 2015 LLF-CC are shown at the final
celebration with their certificates.
They are (from left in the back row): Kalpana Singh (India);
Amrutha Nali (India); Shilpa Bramanandan (India);
Elizabeth Salmon (USA); Nana Kushkicadze (Georgia);
Wajeeda Tabassum (India); Noorjahan Chunka (India);
and front row left : SwarajMan Chitrakar (Nepal); Karma
Yeshey (Bhutan) and Tashi Lhendup (Bhutan).

English, and each course is examined (a written exam, an individual exercise and
a presentation). A certificate for courses successfully completed is given at the
end of the programme (below).
The intensive teaching was complemented with guest lectures, tours and site
visits. The custom-designed laboratories and teaching accommodation provided
an excellent environment for the programme’s principal activities, while the
historic site itself offered a wealth of sculpture, wall paintings and historic
structures to serve as learning examples.
Anonymous feedback from the participants was again extremely positive
regarding the structure of the programme, instructors and level of instruction,
workload, material taught, and facilities.

Course 1: Condition assessment with
technical imaging
An indispensable tool of the conservator, imaging
allows recording a wealth of observations at a range of
scales and lighting conditions. Essential for each of the
courses, it is taught at the beginning and then used
throughout the programme. Extension of the
programme in 2015 allowed enlargement of this
component.
In 2015, most participants had their own sophisticated
digital SLR cameras and the imaging courses provided
excellent opportunities for them to learn how to use
their cameras effectively. By adding flash and raking-light
photography, as well as macro- and micro-imaging,
participants were able to undertake technical imaging.
Recording and assessing condition, principles of
imaging, assessment and use of equipment, and file
management and image processing, were all taught
with practical sessions. Students also developed skills
in the creation of a visual glossary.

Course instructor: Sibylla Tringham
Sibylla is a Lecturer at The Courtauld, having supervised
and taught on international conservation projects in
China, Malta and Cyprus. She jointly managed the wall
painting conservation project at Nagaur since its
inception in 2006. Her publication topics include
conservation at Nagaur, and passive interventions in
archaeological and subterranean sites. She is currently
completing her PhD in conservation.

Course 1A:
Digital photography and museum
photography practices
The following basic topics were covered (with more issues
addressed in question and answer sessions): digital capture;
importance of colour reference bar; different size sensors
and capture technique (including camera lenses, kinds of
lighting [objects and painting], behind glass, portable flash,
and studio lighting.
Teaching also included: protocols for naming and organising;
software capture programs for naming and organising files;
backing up files; protocols for saving files, file types
(8bit,16bit,tiff, jpg), colour space (RGB,SRGB); sizing files;
multi-user compared to single-user work flow; Adobe Bridge
compared to Lightroom; Capture One software; overview
and advantages of direct capture from camera to computer;
how to build a successful panorama image file; and multiple
exposure techniques.
Course instructor: Neil Greentree
Neil is a photographer and digital specialist at the
Freer|Sackler Galleries, Smithsonian Institution. He has been
a photographer for more than 40 years, photographing in
India since 1974. He first photographed Nagaur in 2005,
when The Courtauld Institute of Art completed its initial
condition survey of the site’s wall paintings. He has
produced many publications both as the photographer as
well as working on the image file production, enabling
successful and accurate printing. A publication directly
related to Nagaur and Jodhpur was Garden and Cosmos: The
Royal Paintings of Jodhpur.

Course 2:
Multispectral imaging
Imaging with light outside the visible spectrum—in ultraviolet and
infrared light—provides critical information for conservators. It is
non-invasive and offers an extremely affordable first-line of
investigation, putting the conservator squarely at the initiation of
the investigations. Exciting new developments in equipment and
software are now far more accessible and useful for conservators.
Uses include characterisation of materials (such as organic
colorants, which are very common in Indian art, and conservation
materials such as coatings).
Participants are taught theory together with intensive hands-on
practice. Verri’s emphasis on sourcing affordable equipment means
that even a modest budget will allow this hugely useful and
entirely non-invasive method of examination.

Course instructor: Dr Giovanni Verri
Giovanni is a Lecturer at The Courtauld, and coordinates its MA
programme in Buddhist Art: History and Conservation. He is an
internationally renowned expert in multispectral imaging, at the
forefront of developing new methods and exploiting affordable
technologies. Among his numerous publications is a user guide to
multispectral imaging, indicating his strong motivation to
disseminate this extremely useful tool.

The camaraderie (right) engendered by wrestling with
the equipment required for multispectral imaging (below).

Results of the multispectral
imaging of the area at right
are shown on the following
page. Especially notable is
the yellow in the ultraviolet
luminescence (bottom left)
indicating the use of an
organic colorant.
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Course 3:
Assessing materials for conservation
Conservators use materials every day. It is therefore
crucial that they understand what they are, and how to
choose and use them. Rigorous characterisation and
assessment of conservation materials is therefore
fundamental. Participants were introduced to using
MSDS (Material Safety Data Sheets) and TDS (Technical
Data Sheets), to setting Performance Criteria, and to
specifying Working Property Criteria for materials
Many participants were experienced professionals, yet
none had had the necessary background in the scientific
basis for selecting materials. They entered
enthusiastically into the learning, and to the challenge of
incorporating this knowledge and these skills.

Course instructor: Amarilli Rava
Amarilli is the supervisor not only for the
ongoing Nagaur wall painting conservation
programme, but also of that at Bundi in
Rajasthan, begun in 2015 (described elsewhere
in this report). With degrees from the University
of Naples, The Courtauld and a postgraduate
internship at the Getty Conservation Institute,
she has wide experience of teaching and
conservation. Amarilli has supervised MA
conservation students in Cyprus, Georgia and
Bhutan. She is undertaking a PhD at The
Courtauld, where her research is on adhesion
failure and remedial interventions.

Course 4:
Environmental assessment and monitoring
Assessing the environment—both the pervasive macroenvironment and the critical micro-environment—of a building or
collection is fundamental to diagnosing ongoing problems and to
planning interventions to prevent deterioration. Despite its
importance, it remains largely outside the scope of teaching for
conservators in the region. Thus, its inclusion in the teaching
programme provides a critical skill for the participants.
As with imaging, new developments in very affordable and userfriendly technology allow conservators the potential to design and
implement monitoring, and the ability to determine needs for
preventive and passive conservation interventions.
Teaching included: the principles of environmental assessment;
how to design and implement environmental monitoring; and how
to collect, present and interpret data. Infrared thermography, for
measuring the thermal behaviour of materials, was also included.
Again, new technology using an iphone was incorporated.

Course instructor: Fiona Henderson
Fiona, a specialist in environmental assessment, has participated in
Courtauld conservation projects in Bhutan, India, Malta and Cyprus,
and recently supervised MA conservation students at Vardzia in
Georgia. Her research dissertation explored the potential of
infrared thermography (IRT) for wall painting conservation. A
number of these investigations were conducted at Nagaur. With
degrees from Cambridge and The Courtauld, Fiona has also lived
and worked in India.
The following pages show a study by one of the participants of the
effects of sunlight on the upper floors of the Hadi Rani Mahal to
assess potential photodeterioration. The first page shows the fall of
sunlight on the exterior at intervals during the day while the second
shows the interior at the same intervals. Monitoring of light intensity
was also carried out and is shown on page three.
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Course 5:
Biodeterioration and control
Deterioration due to organisms is universal, and no more so
than in hot and humid climates. At Nagaur, there is ample
evidence of this and it provides a useful ‘laboratory’ for
participants.
In 2015, Caroline focused on natural biocides and explored the
potential of Azadirachta indica, or neem, a tree of the
mahogany family native to South Asia. Perhaps not
surprisingly, participants from the region were very familiar
with neem and its uses as a biocide, which, interestingly,
varied considerably. Thus there was a fruitful exchange
among participants. An important outcome was the
publication of a contribution APTCCARN (Asia Pacific Tropical
Climate Conservation Art Network) on the use Azadirachta
indica as a biodeterioration treatment option by Caroline,
including LLF-CC co-authors Sreekumar Menon, Karma Yeshey
and Sharon Cather.

Course instructor: Dr Caroline Kyi
Caroline is both a microbiologist and a professional
conservator. Her recently completed PhD research at the ARC
Centre of Excellence for Free Radical Chemistry and
Biotechnology, University of Melbourne, focused on free
radical-based treatments to inhibit the communication
pathways of microbial films. Caroline is committed to
teaching and to exploring methods of biodeterioration
control for both moveable and immoveable cultural heritage
adapted to regional needs.

The microscope lab at the Centre (above) allows imaging
and identification potential for microbial deterioration
at the site (below) and on the following pages

Participants examined examples of
biodeterioration at the site, producing a
visual glossary (next page), took samples
for microscopic examination (top row)
and carried out biocide testing and
assessment (below).
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3. Programme: guest lectures and visitors
The courses were complemented by a full programme of guest lectures and visits.
Professor David Park, Director of the Conservation of Wall Painting Department
at The Courtauld, introduced the programme and its aims, and warmly welcomed
the participants. He gave then a tour of the fort, recounting its history and
conservation, and pointing out the remarkable early sculpture, including that built
in to the fortifications (below). Amarilli Rava and Sibylla Tringham presented the
wall painting conservation projects in the Sheesh Mahal and Hadi Rani Mahal.

Dr Charlotte Martin de Fonjaudran and Sreekumar Menon
lectured on Wall paintings of Ladakh and their conservation issues.
Charlotte and Sreekumar recounted for participants their firsthand experience of the issues facing conservators in Ladakh.
Charlotte, one of the managers of the conservation project at
Nagaur since its inception in 2006, also gave a presentation on
Methodologies for cleaning, drawing on her PhD research on
Cleaning Asian Wall Paintings.
Sreekumar, Project Manager for the LLF-CC, a principal of Art
Conservation Solutions, Delhi, and an AkzoNobel Scholar
undertaking a PhD at The Courtauld, has also been part of the
professional conservation team at Nagaur since 2007.

David Park lectured on the Courtauld’s wall painting conservation
projects at Nagaur begun in 2005, and on the realities of
conserving wall paintings in Bhutan, where The Courtauld has
been undertaking research and conservation since 2008.

Professor David Park screened Buddhist Art: a Fragile Inheritance , an hour-long
television documentary commissioned by The Courtauld from award-winning filmmakers Mark Stewart Productions. The subject is highly relevant for conservators
at the start of their careers since it deals with real-world issues of preservation.
‘The spread of Buddhism from India throughout Asia has left a legacy of truly great art.
This sumptuous new film by award-winning filmmakers Mark Stewart Productions tells the
story of that fragile inheritance through the treasures of Bhutan and Ladakh in the
Himalayas and the Dunhuang Grottoes on the Silk Road in China. Efforts to save valuable
wall paintings in these regions are contrasted with imminent threats of fire, flood, tourists,
and devotional practice.’

Stills from Buddhist Art: a Fragile Inheritance:
in Ladakh (at right) with Charlotte and Sreekumar at Saspol, and at Tamzhing in Bhutan (below).

Amarilli Rava, LLF-CC instructor, and Samuel Whittaker, Courtauld
graduate and freelance conservator, presented the conservation
project on the wall paintings of Bundi Palace, southern Rajasthan,
a joint project of the Leon Levy Centre, the Mehrangarh Museum
Trust, The Courtauld, Maharaja Jitendra Singh of Alwar and the
Kuldevi Ashapura Mataji Trust of Bundi. The project is generously
sponsored by AkzoNobel

Architect Minakshi Jain lectured on her firm’s award-winning
conservation programme at Nagaur, as well as at other sites in
India. Participants were then treated to a comprehensive
architectural tour of the site.

Professor Sharon Cather, Project Director of the Leon Levy
Foundation Centre for Conservation Studies, was responsible for
implementing the vision of the three partners to create a centre of
excellence where education and conservation go hand-in-hand,
providing a model for young professionals. Her lecture on Approaches
to Conservation drew on her considerable international expertise.

Kuenga Wangmo, formerly Robert Y C Ho Research Fellow in
Buddhism and Conservation at the Courtauld, and currently
Kuengachholing, Motithang in His Majesty's Secretariat, Bhutan, is a
specialist in the early archaeology of Bhutan. She lectured on the
archaeology and rock art of Bhutan.
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Visitors to Nagaur
As the beautiful, atmospheric fort at
Nagaur becomes an increasingly
attractive stop on the route of the
cultural tourist, there is the opportunity
to welcome visitors whose interest
extends to the ways in which it is
preserved.
In 2015 David Park and Sibylla Tringham
provided a tour for William and Ellen
Taubman, Erica Ward and Ralph
Gerson, who later wrote that ‘It was
truly one of highlights of our entire time
in India’.

Sir Roy Strong, former director of the Victoria and Albert Museum and
the National Portrait Gallery, London, has a long-term interest in India
and visited Nagaur again in 2015. He discussed the Centre’s activities,
was impressed with the facilities and signed the visitors’ book.

4. Participants: recruitment and selection
Recruitment for 2015 was by means of the website, word-of-mouth,
social media, and, of course, via2014 participants.
Applicants were required to submit a written application, including nominated
references. Applications were reviewed and short-listed by Sreekumar Menon, David
Park, and Sibylla Tringham,who then interviewed them by Skype.
Ten participants were selected from 5 countries (India, Bhutan, Nepal, Georgia and the
USA). All offers were taken up. The resulting group was usefully diverse in the skills and
backgrounds that they brought to the programme. Diversity encompassed conservation
interests (from textiles to wall paintings), previous conservation experience and
education (including a conservation PhD candidate), and a good mix of gender and age.
In a residential setting, with a demanding schedule, it was notable that there was both
camaraderie and teamwork, a keenness to learn, and a willingness to share.

5. Teaching and learning resources
Set up in 2013, the Centre’s facilities are enhanced regularly.
Participants are encouraged to adopt a proprietorial care for
equipment and materials. They start with a welcome pack, are
supplied with all necessary materials, and health and safety
equipment. They are introduced to the facilities, and an expectation
that they will make good use of them, with access at any time.
With the parallel conservation programme on Nagaur’s wall paintings,
more and more equipment and materials are added to the extensive
inventory. And in 2015 monitoring of the environment of the Sheesh
Mahal was extended with visits before and after the monsoon.
Thus the Centre is becoming increasingly an active hub for
conservation.

6. Website
As Project Manager for the Centre, Sreekumar Menon also
has responsibility for the website
http://conservation-studies-nagaur.org/.
It is updated with the Centre’s teaching programme, and
with reports on the conservation projects. It is a useful site
for those with an interest in conservation, in educational
opportunities, and in the activities of the Centre and its
partners.

Wall painting conservation at
Nagaur
Summary
Since completion of the conservation of the
wall paintings in the Sheesh Mahal in 2011, the
main focus of the wall painting conservation
programme at Nagaur has been on the varied
and highly important schemes in the Hadi Rani
Mahal. Like those in the Sheesh Mahal, these
paintings all date from the period of Bakhat
Singh (1724-51), and the experience gained in
the earlier conservation work has been
invaluable in addressing the problems of
preservation and presentation that they
present.

In 2013-14 priority was given to conserving the
painted scheme in the small second-floor
chamber of the Hadi Rani Mahal, where some
of the painting was in particularly urgent need
of treatment. This work was completed in 2014,
and is fully reported in the 2014 Project Data.
In 2015, therefore, the focus of the conservation
programme switched to the two largest
schemes of painting in the Hadi Rani Mahal: the
marvellous paintings of elephant fights and
flying figures on the walls and ceiling of the
ground floor ‘loggia’; and the splendidly
preserved scheme showing women at play and
engaged in various other leisure pursuits,
occupying the whole of the large first-floor
chamber, and undoubtedly forming the most
celebrated set of paintings at Nagaur.

Above: View of the Hadi Rani Mahal from the
north, showing the ground-floor of the loggia.

Right: The facilities of the Centre are becoming
increasingly indispensable. For the conservation
phase, here conservators Dr Charlotte Martin de
Fonjaudran and Chiara Pasian are undertaking
tests required to adapt the grout formulation to
address the specific requirements of the
delamination in the loggia.

As will be described below, most attention in this 2015
phase (2 February – 3 March) was devoted to the
paintings in the loggia, which decorate an open space
exposed to the elements, and where some of the
painted plaster is severely delaminated and in urgent
need of stabilisation. Work in the first-floor chamber
was devoted to trialling methods of removing a
synthetic coating applied to the paintings in the 1980s,
partly for aesthetic reasons since this coating had
darkened over the years, but also since it presented a
serious conservation problem in the future.
Environmental monitoring and assessment of both the
Hadi Rani Mahal and Sheesh Mahal continued during
this phase, and also over the summer and autumn of
2015 as described below.
As previously, the training of young conservators was
an integral part of the 2015 phase, as also the
presentation of the conservation work to a wider
audience. These aspects may now be briefly described,
before turning to a more detailed description of the
conservation work undertaken.

Above: The paintings in the first-floor chamber (Area R) are
probably the most significant in the whole fort.
Left: Although they are largely stable, the appearance of
the paintings is compromised by a non-original synthetic
coating applied in the 1980s. In this detail the brushstrokes
of the casual application of the coating are now readily
visible, having discoloured in the intervening period.

Supervision, education, and presentation to a wider
audience
The conservation work for this phase was supervised by Amarilli Rava.
Amarlli is a graduate of the Courtauld’s MA in the Conservation of Wall
Painting, and in October 2015 was appointed as a part-time Lecturer in
its Conservation of Wall Painting Department. Amarilli is also supervisor
of the conservation research project at Bundi in Rajasthan (described at
the end of the present report), and is also undertaking a part-time PhD
in wall painting conservation at the Courtauld.
Other members of the conservation team, for whom the project
provided valuable training as early-career conservation professionals,
were as follows: Fiona Henderson and Samuel Whittaker (recent
Courtauld MA graduates, of whom the former is now working as a
professional wall painting conservator in England, and the latter as a
member of the teams at Bundi and elsewhere); Charlotte Martin de
Fonjaudran (now a professional wall painting conservator in France,
after recently completing a Courtauld PhD); Chiara Pasian (currently
undertaking a Courtauld PhD); and Sushant Rana, seen at right (a wall
paintings conservator from INTACH, Delhi, who had been a student on
the 2014 Pilot Training Project at the Leon Levy Conservation Centre for
Conservation Studies at Nagaur). As always, the international nature of
this team, with members from Italy (2), Britain (2), France (1) and India
(1), brought a stimulating and productive mixture of experience to bear
on the project.
The phase was arranged so that it overlapped with the beginning of the
2015 training programme at the Leon Levy Centre for Conservation
Studies at Nagaur. Participants of the LLFCC programme were
therefore able to observe the conservation work at first-hand, which
served to contextualise the approaches taught on the programme, and
they also benefited directly from teaching by members of the
conservation team.

Sushant Rana, an intern from INTACH, joined the conservation team in
2015. The presence of original but now-faded organic materials on the
paintings severely limits the scope for cleaning. However, removal of
loose dust and dirt is safe for the paintings and improves their
appearance.

As part of the broader aim of knowledge
dissemination, the team gave regular tours of the fort
to discuss the conservation work with interested
visitors. Of great value was the series of illustrated
posters describing different aspects of the
conservation programme, which had been designed
and installed by the team in 2014. Additionally,
comprehensive information on the conservation work
is readily available to a wider audience via the website
of the Leon Levy Foundation Centre for Conservation
Studies at Nagaur(http://conservation-studiesnagaur.org/ ).
In planning the nature of the conservation work in
2015, a further factor worth emphasising is that it was
done in anticipation of the team who would be
working there – once again under Amarilli’s
supervision – in January-February 2016. This phase will
include for the first time all of the present students of
the Courtauld MA, who will be in their third and final
year, and whose previous fieldwork experience has
been mainly in Bhutan. These 7 Students are from
Brazil, China, Italy, Korea, the UK and the USA.

Above: Amarilli Rava takes
2015 LLF-CC participants on
a tour of the conservation
programme in the Hadi Rani
Mahal.
Left: Conservator Samuel
Whittaker imaging paintings in
the loggia of the Hadi Rani
Mahal.

Loggia (Area A)
This ground-floor area of the western part of the Hadi Rani Mahal is
now the main entrance into the maharaja’s palace complex at Nagaur,
and is dominated by wall paintings of elephant fights on three of the
walls, and ceiling paintings of winged female figures and birds. All this
painting dates from the time of Bakhat Singh (1724-51).
Partly since the loggia is open to the elements, much of the painted
plaster – especially on the ceilings – is in very poor condition. This part
of the palace also suffered in the past when the lower parts of the
walls were painted an unsightly green colour.
Preliminary investigations of the paintings – including their original
technology, deterioration mechanisms, and condition – had been
undertaken in 2012-13 The following interventions were therefore
begun in the 2014 phase, and will continued in 2015: (1)injection
grouting of delaminated plaster; (2) removal of the green wash; (3)
cleaning of the paintings. Related investigations into deterioration
types and rates were also continued, including photographic
monitoring (of salts, flaking and losses); ion characterisation and
distribution; and investigations into environmental agents of
deterioration. A further important element of this phase was the
design and construction of suitable bamboo scaffolding to provide
stable and comfortable access for the remedial interventions.

Left: Plan of the ground floor
of the Hadi Rani Mahal
showing the loggia as Area A
(Jain and Jain Architects).
Right: Conservators Samuel
Whittaker Sreekumar Menon
imaging paintings in the loggia.

Loggia: injection grouting
Severe delamination of several of the ceiling panels
had been previously recorded. Re-inspection of
unstable plaster mapped in 2013 revealed new loss,
making it clear that the paintings continue to
deteriorate and are in places in urgent need of
stabilisation.
The injection grout previously used in the Sheesh
Mahal was adapted to address the specific issues
encountered in the loggia, namely horizontal voids and
porous materials compromised by salt efflorescence.
Research into an appropriate grout to treat the fragile,
delaminated plaster in the loggia was undertaken in
the first three weeks of the 2015 phase. The specific
grout properties were determined and the refined
grout was trialled in situ.
Loggia ceiling panels during treatment. Below: the void between
the delaminated plaster and stone support is visible (in the
shadow). Right: injection grouting.

Stabilisation of the plaster with the best-performing grout composition was
undertaken in the western part of the loggia, with injection grouting of the ceiling
of Bay 2 and on the north wall of Bay 3, and micro-grouting carried out on areas of
the south wall of Bay 3.
These areas will be re-inspected in 2016 to assess the performance of the
intervention, before further grouting is undertaken in the loggia.

Loggia: removal of the green wash
Work began on removing the unsightly green wash previously applied to
the lower walls of the loggia. Two panels were uncovered on the east side
of the loggia, revealing the original well-preserved araish plaster, and
demonstrating how the aesthetic appearance of the space as a whole will
be greatly improved once the uncovering is completed (see next page).
An unexpected bonus of this intervention was the discovery of several
remarkable line-drawings on the original plaster (below). These drawings,
covering an area of about 1 square metre, include an elephant on which
two figures are mounted and which is being led by another, a peacock,
and what appears to be a horse and rider. Although the drawing of the
elephant is immediately reminiscent of the elephant scenes painted on the
upper parts of the walls, it has no precise parallel in these paintings. This
suggests that these drawings are large-scale graffiti rather than
preliminary drawings, as does their accessibility from ground level. Their
likely date has not yet been determined.

Right: The quality and detail of the ceiling paintings in the loggia can be
appreciated close-up. Below: Line drawing of elephant and figures,
uncovered from beneath the green wash (edited to enhance legibility).

Next page: before
and after removal of
the green wash.

Loggia: cleaning trials
Trials were undertaken to ascertain the potential for future cleaning of
the paintings in the loggia. Owing to the presence of organic materials
sensitive to reagents, such cleaning must be restricted to the removal of
loose dirt and accretions, and further testing will be undertaken in 2016.

The loggia is largely
exposed to the elements,
with conservation issues
including nesting birds,
insects, and wind-blown
sand. It is important to
safely remove superficial
debris (seen at left in
raking light), since there is
a risk that it will be
‘cemented’ to the painted
surface.

First-floor chamber (Area R)
The best-preserved and most important scheme of
painting at Nagaur dating from the time of Bakhat
Singh (1724-51) decorates the large first-floor
chamber of the Hadi Rani Mahal. This charming
scene combines images of women at play with
those of women relaxing.
Unfortunately, a synthetic coating (poly-vinyl
acetate PVAc) was applied to these paintings in
the 1980s, as to other paintings at Nagaur. In
warm weather (above 30 ⁰C) it becomes tacky
and picks up dust and debris. Moreover, it is also
subject to photo-degradation and discolours
(altering the appearance of the paintings). The
coating can also exacerbate salt-related problems,
and with time will change its solubility parameters,
making it difficult or impossible to remove. Its
removal is therefore important for conservation as
well as for aesthetic reasons.
Although some previous small-scale tests had been
undertaken by the Courtauld, systematic removal
of the PVAc coating began in the 2015 phase. The
coating reduction methodology built on the
experience gained in the earlier treatment of the
paintings in the Sheesh Mahal and the secondfloor chamber of the Hadi Rani Mahal. The PVAc
was reduced from two bays at the west end of the
north wall of the chamber, revealing the wellpreserved original finish of the plaster without
detrimental effects on the painted scheme.
Further condition assessment and removal of the
coating is planned for future phases.

Environmental monitoring
Environmental monitoring is an integral component of conservation at
Nagaur, and has continued since it was begun in 2007. However, persistent
salt activity in the Sheesh Mahal and Hadi Rani Mahal remains a concern.
Therefore, in 2015 further investigations to determine the effects of the
monsoon rains were undertaken by Kalpana Singh and Sopo Mikaberidze
(participants of the LLFCC programme in 2015 and 2014 respectively). They
recorded the condition of the affected areas of paintings both before and
after the monsoon, as well as analysing the environment between July and
September (again, before and after the monsoon season), and also the
effect of glass panels and other passive conservation measures previously
undertaken. The hypothesis for the cause of continuing salt damage was
that the monsoon resulted in changes in relative humidity (below).

In the Sheesh Mahal, temporary heating
was therefore added during the monsoon
to counteract the fall in temperature and
the consequent rise in relative humidity.
Right: an assessment with infrared
thermography of the effects of the
temporary heating on the painted
surfaces of the Sheesh Mahal.

As part of the monsoon environmental investigations of 2015,
Kalpana Singh undertakes infrared thermography imaging of the
areas affected by salts in the Sheesh Mahal in July in advance of
the passive heating trials.

Conservation research on the wall
paintings of Bundi
The 2015 phase at Nagaur, combining the
Conservation Studies Programme and the Hadi Rani
Mahal conservation project, marked a further
significant step in the long-term goal of establishing
Nagaur as a centre for the study and conservation of
wall paintings in India.
A major related initiative in 2015 was the beginning of
a three-year research project on the wall paintings of
Bundi. Although similar in many respects to those at
Nagaur, the Bundi paintings are much more extensive.
They include the finest wall paintings in Rajasthan,
covering a three hundred-year period. Nevertheless,
they are deteriorating, and their study is therefore
ideal for furthering the conservation aims at Nagaur.
Following a visit by Elizabeth Moynihan and David Park in March 2014, at the time
of the Pilot Training Programme at Nagaur, a major grant was awarded by
AkzoNobel for the research project at Bundi.
Arranged as a three-year collaborative project (2015-17) of the Maharaja Jitendra
Singh of Alwar, the Kuldevi Ashapura Mataji Trust, the Courtauld Institute of Art,
the Leon Levy Foundation Centre for Conservation Studies at Nagaur and the
Mehrangarh Museum Trust, the LLF-CC is providing oversight of the investigations.
It also provides technical support, and, as appropriate, equipment and materials for
investigations and analyses.

Above: A distant view of the stunning Garh Palace at Bundi.
Left: A segment of the beautifully painted vault in the Badal Mahal.

The purposes of the Garh Palace project at Bundi are to: investigate the
condition and original technology of the schemes of wall paintings; provide
advice on necessary conservation measures; contribute to furthering
education; and disseminate findings to the wider public. Scientific
investigations provide insights into the technology of the paintings, their
present condition, and any ongoing deterioration This will inform the decisionmaking process on how best to preserve these remarkable paintings.
Two phases have been undertaken in 2015: from 3 – 30 January, and from
9 November to 11 December. Amarilli Rava was Supervising Conservator, as for
the Hadi Rani Mahal. In the first phase the team included Fiona Henderson,
Samuel Whittaker, and Rajeev Chaudhary (conservator seconded from
INTACH). Samuel was again a member of for the second phase, which also
included Kalpana Singh, a participant of the 2015 LLF-CC Programme, as well as
three final-year Courtauld MA students, including Denise Invamoto from Brazil,
an AkzoNobel Scholar. There was considerable public interest (right); the
team answered tourists’ questions and provided a poster (next page). During
the second phase H H Maharaja Jitendra Singh of Alwar and Raja Brijendra
Singh of Dada Siba, MP, graciously visited the project.

Right: Local interest in the
project at Bundi shown in this
article of 5 December 2015.
Left: Amarilli Rava and Fiona
Henderson in the Chattar Mahal.

