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The green colour in all of the analysed samples turned 
out to be a mixture of orpiment and indigo, sometimes 
mixed with charcoal black, but it never consists of a sole 
green pigment (Küng 2010a, p. 6). The darker, more  
olive shade of green is made of charcoal black, very fine 
yellow and red ochre, and blue dyestuff (Küng 2010a, 
p. 12). 

A mixture of an blue colorant – most likely indigo blue 
– with orpiment to obtain a green colour has also been 
found in the analysed samples of green colour taken at 
the Avalokiteshvara temple in Wanla (Küng 2010b, p. 6) 
and the Lhakhang Gongma in Nako (Bogin 2005, p. 212). 
The pigment malachite so far has only been found in 
later paintings of this region, although it is from its 
mineralogy very similar to azurite and the two minerals  
often occur together in nature.

For the black colour, agglomerates of a finely grained 
black substance can be observed as well as coarser 
grained charcoal black (Küng 2010a, p. 7). 

Traditionally, paintings are concluded with a cere-
mony, which brings a divinity to life. This is known as 
the eye-opening act and is inherent part of the conse-
cration of a painting or a temple (Jackson and Jackson 
2006, p. 139).

Concluding Remarks

The investigations of the paintings in the Tsuglag-
khang reveal how close the painters adhered to the an-
cient Indian and Tibetan painting technology described 
in the historic sources. 

Additionally, our investigations have brought forth 
several relevant aspects pertaining to the causes of 
damages and the conservation of the paintings.

Foremost are the material aspects of the support, 
primer, and paint layer with its pigments and different 
binders. According to the type of pigment and binder 
employed for the painting, the paint layers react very 

Fig. 15  Cross section through the paint layer in a dark red area; 0: plaster surface, 1: prime coating (serpentine minerals 
with calcite as well as aragonite), 2: red paint layer made of cinnabar; image width 440 μm, source: Christine Bläuer 2012
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differently to the very same external factors, be it dam-
aging forces or a conservation treatment. In areas with 
an orpiment under-painting for example, the flaky 
structure of the mineral grains does not allow for a very 
strong adherence to overlying paint so that the top 
paint layer easily washed off during rainwater infiltra-
tion (Fig. 16).

For conservators working on these paintings it is 
further important to know that orpiment contains  
arsenic and thus is highly toxic; extra care and safety 
is extremely important. Another interesting example 
is the use of azurite for the light blue painting details. 
The pigment was admixed with an aqueous binder, 
which most probably was done to highlight best the 
beauty of this coarsely grained blue stone mineral, with 

its comparatively low reflective indices. Soot adheres 
more easily to a rough surface than to a smooth one, 
resulting in heavily blackened paint layer. The details 
of the blue Bodhisattva faces are often hardly visible, 
but as the binder is soluble already in cold water, the 
details painted with azurite need even more care dur-
ing a cleaning process than other details painted with a 
distemper.

Apart from these technical considerations, there are 
more complex questions pertaining the conservation of 
the paintings.

There might arise the dilemma in the approach of 
how to conserve wall paintings: either focussing on 
state-of-the-art conservation products, or according to 
the religious connotation of the painting materials.

Does the use of ‘wrong’ products lessen the religious 
strength and value of an image? 

Apart from these technical considerations, there are 
more complex questions pertaining to the conservation 
of the paintings. How much needs to be conserved for 
religious reasons and what is merely an aesthetic choice? 
What is the religious strength and value of a depiction 
or an image and how is it affected by conservation?

Does the religious environment require additional 
ceremonies (pujas) besides the de-consecration and re-
consecration of the main image to maintain the integ-
rity of the religious environment?

Opinions diverge greatly on these matters, but the 
knowledge we have acquired through our on-site inves-
tigations, literary research and discussions with Tibetan 
Buddhist clergy and local thangka painters, have helped 
us to evaluate the conservation process from very dif-
ferent perspectives making us aware of how necessary 
it is to integrate the various stakeholders and disciplines 
into the decision making process and to assess conser-
vation within its different contexts.

Fig. 16  Orpiment underpainting visible due to water infil-
tration which has washed away the overlying ochre, source: 
Steven Post 2006
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Notes

1  The Achi Association (www.achiassociation.org), an 
NGO based in India and Europe, is working in the West-
ern Himalayas for the preservation of Ladakh’s cultural 
heritage. An interdisciplinary team of specialists from 
India and Europe, partly linked to academic programs 
at different universities, combines in-depth research 
with hands-on preservation.

2 A large flat stone which might have functioned as a 
footing for an upper pillar was found above the cen-
tral pillar when the roof was renewed. This supports the 
presumption that there used to be an upper, second 
roof in former times.

3  In Wanla this goddess is represented in the upper sec-
tion of the left side wall of the Maitreya niche in the 
Avalokiteshvara Temple.

4 For descriptions see Skorupski 1983, pp. 35–42, which 
in other places also describes the other mandalas  
referred to later in the text.

5 Would it not be for the vase as the second object, this 
image could easily be recognised as Avalokiteshvara 
Chintamanichakra (Avalokiteśvara Cintāmaṇicakra; 
Chenrezi Yizhin-khorlo/sPyan-ras-gzigs yid-bzhin 
‘khor-lo), who is commonly depicted in exactly the same 
posture. However, it would be curious if the name giv-
ing attribute, the wheel (‘cakra’), is replaced by a vase.

6 For the identification of the paint layer and the prime 
coating microscopic and micro-chemical methods were 
used as well as infrared spectroscopy. For the investi-
gation of the fine layer of earthen plaster, additionally 
grain size analyses by sedimentation and sieving were 
employed. Some of the analyses were performed on 
site by Andreas Küng (Küng 2010a) during the 2005 
field work campaign (dispersions analysed using a  
polarizing field microscope).

7  Jackson and Jackson mention thangkas to be smooth-
ened with these tools (Jackson and Jackson 2006, p. 21).

8 The primer employed for the Lotsawa Lhakhang in 
Nako contains some mica, and Bogin presumes the  

 
 
reason lies in the optical effect of it, as it would increase 
the luminosity of the paint layer (Bogin 2005, p. 207).

9  Investigation carried out by FTIR spectroscopy (Bläuer 
2013, p. 2).

10 In comparison, analyses undertaken for the Sumtsek 
in Alchi showed that the primer contains a binder of 
proteins and starch (Dasser 1996, p. 274). Our analy-
sis (FTIR and micro-chemical testing) of the primer on 
wall paintings in the Avalokiteshvara temple in Wanla 
showed that both the calcium carbonate (calcite or ara-
gonite) and the gypsum primers contain proteins.

11 Names of other measurement units are also derived 
from the human body, such as the face measure, or the 
palm measure (Jackson and Jackson 2006, p. 50), see 
also Lo Bue 2006, p. 94.

12 We were informed by thangka painters that the use of 
animal glue is employed for fierce deities as it lends 
them more strength, whereas the compassionate dei-
ties are painted with a binder deriving from plants, 
such as gum or sap.

13 We are thankful to the thangka painter Tsewang Stanzin 
who had pointed out the colour codes. This coding sys-
tem is mentioned in literature on painting technology, 
such as Jackson and Jackson 2006, p. 91, or Coomara-
swamy 1934, p. 74.

14 Analyses using polarized light microscopy on cross  
sections and dispersions.

15 Kremer 2013b: Azurite according to Kremer should 
be used either as an egg distemper or mixed with an 
abundant quantity of size or gum.

16 This could occur with UV radiation, see Istudor et al. 
2007, pp. 24–33.

17 The black colour is most probably charcoal black, but 
this still has to be confirmed.


