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 A  Dukhang  

 Fig.1. Sculpture before treatment                                     Fig.2. Sculpture after treatment 

 Fig.3. West wall detail                                                      Fig.4. Green Tara detail, first and second paint layer 
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 Fig.5. Wa

 Fig.6. Wa
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 Fig.7. Dustlayers 

 Fig.8. Flaking areas and losses of paint layers 
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 Fig.9. Lo
 surface a

 Fig.11. C

osses of paint 
and deposits 

Crack              

layers, thinne

                      

d painted      

 

           Fig.10

     Fig.12.

. Detail of loss

 Repair-filling

ses and flaking

, deposits in fo

g areas 

orm of channeels 

 Fig.13. Unpainted surface                                             Fig.14. Detail, cleaning with water 

 Fig.15. Detail before cleaning with sponges                 Fig.16. Detail after cleaning with almost no visible effect 
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 B  Dalai Lama‘s Room 

 Fig.1. Deep cracks and losses of paint layer and plastering 

 Fig.2. Voids, cracks and losses of paint layer and plastering 

C  Lhakhang Gongma 

 Fig.1. Frieze detail, first painting phase        Fig.2. Second painting with elements of the first painting  
            phase still visilbe (e.g. clothes, hands)

Fig.3. The two paining phases with glossy varnish            Fig.4. The two paining phases without glossy varnish 
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 Fig.5. Dustlayer 

 Fig.6. Flaking and losses of the paint and ground layer 

 Fig.7. Losses of the paint layer with overpainting 

 Fig.8. Deep crack and losses 
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 Fig.9. Surface deposits, drips out of a crack                      Fig.10. Earthern deposits onthe murals 

 Fig.11. Voids, cracks and losses 

 Fig.12. Test area for  varnish removal                                     Fig.13. Test area for consolidation of flaking  

 Fig.14. Test area for filling of losses 

 

 
Photos © University of Applied Arts Vienna, Institute of Conservation
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Map.1. The Dukhang North wall

D  Mapping the Dukhang interior walls
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Map.2. The Dukhang North wall with the extent of undecorated plaster, repair and recoated surfaces indicated

Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers
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Map.3. The Dukhang North wall showing voids, cracks, flaking and thinned painted surfaces

Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers
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Map.4. The Dukhang East wall
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Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.5. The Dukhang East wall with the extent of undecorated plaster, repair and repainted surfaces indicated
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Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.6. The Dukhang East wall showing voids, cracks, washouts and drips, flaking and thinned painted surfaces
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Map.7. The Dukhang South wall
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Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.8. The Dukhang South wall with the extent of undecorated plaster, repair and repainted surfaces indicated



1 0 6I N V E N T O R Y  A N D  A P P R O A C H E S  T O  C O N S E R V A T I O NR E S E A R C H  A N D  R E S T O R A T I O N  P R O J E C T  -  A N N U A L  R E P O R T  2 0 1 1

Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.9. The Dukhang South wall showing voids, cracks, wahouts and drips, flaking and thinned painted surfaces
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Map.10. The Lhakhang Gongma Northeast Wall

E  Mapping the Lhakhang Gongma interior walls
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Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.11. The Lhakhang Gongma Northeast wall with secondary, over-painted areas defined
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Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.12. The Lhakhang Gongma Northeast wall showing voids, cracks, washouts and drips, flaking and thinned painted surfaces
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Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.13. The Lhakhang Gongma Southeast wall 
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Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.14. The Lhakhang Gongma Southeast wall with secondary, over-painted areas defined



1 1 2I N V E N T O R Y  A N D  A P P R O A C H E S  T O  C O N S E R V A T I O NR E S E A R C H  A N D  R E S T O R A T I O N  P R O J E C T  -  A N N U A L  R E P O R T  2 0 1 1

Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.15. The Lhakhang Gongma Southeast wall showing voids, cracks, washouts and drips, a water horizon, flaking and thinned painted surfaces



1 1 3I N V E N T O R Y  A N D  A P P R O A C H E S  T O  C O N S E R V A T I O NR E S E A R C H  A N D  R E S T O R A T I O N  P R O J E C T  -  A N N U A L  R E P O R T  2 0 1 1

Map.16. The Lhakhang Gongma Southwest wall
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Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.17. The Lhakhang Gongma Southwest wall with secondary, over-painted areas defined
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Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.18. The Lhakhang Gongma Southwest wall showing voids, cracks, washouts and drips, flaking and thinned painted surfaces
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Map.19. The Lhakhang Gongma Northwest wall 
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Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.20. The Lhakhang Gongma Northwest wall with secondary, over-painted areas defined
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Mapping glossary:

Unpainted wall surfaces in the Dukhang

Secondary painting phase in the Lhakhang Gongma

Thinned painted surfaces

Washouts, waterdrops, water drips

Flaking painted surfaces

Cracks within masonry and plasters

Voids within masonry and/or plaster layers

Map.21. The Lhakhang Gongma Northwest wall showing voids, cracks, washouts and drips, flaking and thinned painted surfaces
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Dangkar monastery, district of Lahaul and Spiti, Himachal Pradesh, India 

A technical study of wall paintings – preliminary report 

 

Place: Dangkar monastery, Himachal Pradesh, India 

Object: Wall paintings 

Purpose of the investigation: 

- Characterisation of layers 

- Identification of binding media 

- Identification of pigments  

- Determination of the painting technique 

Samples taken by: Dr. Mag. Maria Gruber, Mag. Kathrin Schmidt 

Date of sampling: July 2011 

Number of samples: 6 

Samples description: 

604 (07 U) Upper Temple, South-east wall 

“Fries” in sky underneath the 2nd Buddha from the left; original (?) 

605 (02 U) Upper Temple, North-west wall 

2nd Buddha from the left, red underneath his left leg; overpainting (?) 

606 (04 U) Upper Temple, South-west wall 

1st figure in red cloth, place above the left knee; original (?) 

607 (01 DL) Dalailama´s room, wall with the door 

Left side of the wall painting, over the door. Modern painting (?) 

608 (01 D) Dukhang, West wall  

Dark background on the left side of the wall. Probably original painting (?), no 

older phases are visible.   

609 (04 D) Dukhang, North wall 

“Green Tara” on the left side of the wall. Probably overpainting with the 

original painting (?) underneath. 

 
 
Analytical methods:  

- Optical microscopy in reflected light (OM)  

- Scanning electron microscopy with energy-dispersive X-ray analysis (SEM-EDX) 

- Spot tests (ST) 

- Tests of solubility 

- Staining tests (StT) 

Experimental:  

Samples preparation 

Cross-sections for studying layer build-up were prepared by mounting of samples in acrylic 

resin  (Spofacryl, Dental a.s.) followed by dry grinding and polishing.  

 

Stratigraphy of layers and analysis of inorganic components  

Light microscopy of cross-sections was carried out in normal reflected light and UV-

fluorescence-microscopy using Nikon Eclipse ME 600 microscope fitted with digital camera 

Nikon Coolpix 990; 100W halogen lamp, 100W high pressure mercury lamp, UV filter 330-

380 nm.  

For scanning electron microscopy of cross-sections a Philips XL-30 ESEM1 under high 

vacuum at an acceleration voltage 20kV, fitted with the X-ray device was used.  

Legend to the SEM-EDX measurements: A – area analysis, S – spot analysis, main 

elements are bold, trace or uncertain elements are in parentheses. 

 

Identification of organic binding media 

Spot tests (microchemical tests)2 to indicate the types of binding media (oils, proteins and 

plant gums) were performed directly on selected scrapings; layers were separated from each 

other as far as possible. 

Testing for drying oils (test of presence of glycerol), for proteins (detection of pyrrole-

derivatives), for plant gums (detection of pentoses with 5-methyl-resorcin) and for starch 

(detection of starch using the iodine/potassium iodide solution in water – Lugol´s solution) 

were undertaken.  

Results of the spot tests were complemented with the results of the staining tests 

(histochemical analyses)3,4 performed on the cross-sections. Following staining agents were 

used: 

Amido black AB2 (0,1%-solution in a mixture of water and glycerol) and Ponceau S 

(saturated solution in 1%-acetic acid) – staining for proteins detection 

Sudan Black B (saturated solution in 60% isopropanol) – staining for oils detection 

 

Results: 

Samples description, stratigraphy of paint layers, microphotographs of cross-sections and 

the results of all analyses performed are summarised in the following pages. 
                                                
1 Measurements undertaken by DI Karol Bayer, Institute for Art and Technology, University of Applied 
Arts Vienna. 
2,4 Schramm, H.P., Hering, B.: Historische Malmaterialien und ihre Identifizierung, Stuttgart 1995. 
3 Martin, E.: Some Improvements in Techniques of Analysis of Paint Media, Studies in Conservation,      

22 (1977), p.63-67. 
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Sample Nr 604 (07 U) 
Temple / Location Danghkar monastery, Upper Temple, Southeast wall 
Location / Description “Fries” in sky underneath the 2nd Buddha from the left; original 

(?)  
Sampled by / Date Kathrin Schmidt, 18 July 2011 
Methods of analyses OM, SEM-EDS, ST, StT 
On-site sample description Plaster →ground→orange paint layer (?)→white paint layer 

The surface of the painting is matt; “fries” paintings are very 
detailed and look like very sophisticated paint technique. 

Purpose of sample Characterisation of layers. 
Identification of binding media. 
Identification of pigments.  
Determination of the painting technique. 

 

 
Photomicrograph, cross section 

 
Photomicrograph, cross section – detail 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Backscatter SEM micrograph, cross section  

 
Layer  
Nr 

Description and composition of layer SEM-EDS-elemental analysis 

4- White layer containing gypsum and silicates, binding media is protein, 
highly probably animal glue. 

A: S,Si,Ca,(Al,Mg,K) 

3- Light blue layer – on the left side of the cross section; contains gypsum 
and small amount of very fine grained blue pigment – probably indigo 
(pigment was not identified); binding media is protein, highly probably 
animal glue. 

A: Ca,S,(Si,Al,Mg,K) 
 

2- Orange layer – homogeneous, contains very fine ochre and gypsum; 
binding media is protein, highly probably animal glue. 

A: Si,Al,S,Ca,Fe,(Mg,K) 

1- White ground layer based on gypsum composed of particles of different 
shape and size. Gypsum contains some impurities in the form of 
silicates. Binding media is protein, highly probably animal glue, mixed 
with starch. 

A: Ca,S,Si,Al,(Mg,K) 
 

0- Earthen plaster layer of light grey-brown colour, medium coarse, grains 
up to 150 μm; contains various rock grains and grains of calcium 
carbonate. The surface of the plaster was probably smoothened. 

A: Si,Al,Ca,Mg,K,(Fe) 
 

The surface of the fragment was first observed under the stereo microscope. On the surface as 
well as on the edges of the fragment there is clearly visible thin transparent organic layer indicating 
previous conservation treatment.  

Sample Nr 605 (02 U) 
Temple / Location Danghkar monastery, Upper Temple, North-west wall 
Location / Description 2nd Buddha from the left, red underneath his left leg; 

overpainting (?)  
Sampled by / Date Kathrin Schmidt, 18 July 2011 
Methods of analyses OM, SEM-EDS, ST, StT 
On-site sample description Filling material→ground (?)→red paint layer (?)→glossy 

surface 
The surface of the painting is very glossy.   

Purpose of sample Characterisation of layers. 
Identification of binding media. 
Identification of pigments. 
Identification of the glossy varnish. 
Confirmation of the presence of secondary layers. 

 

 
Photomicrograph, cross section A 

 
Photomicrograph, cross section A – detail of the bottom 
layers 

 
Photomicrograph, cross section A – detail of top layers  

Photomicrograph, cross section A under ultraviolet light 
– detail of top layers 

 
 

 
Photomicrograph, cross section B  

Photomicrograph, cross section B under ultraviolet light 
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Photomicrograph, cross section B – detail of top layers 

 
Backscatter SEM micrograph, cross section B 

 
Layer  
Nr 

Description and composition of layer SEM-EDS-elemental analysis 

9- Yellowish varnish, thick, based on protein, highly probably animal glue.  
8- Purple-red layer containing red dye (synthetic? natural?) and baryte 

and gypsum as fillers; binding media is protein, highly probably animal 
glue.  
(White areas marked with “X” are holes filled with dust from grinding). 

A: Ba,S,Ca 
 

7- Yellow layer*, containing lead white, chrome yellow and baryte; binding 
media is protein, highly probably animal glue. The layer is present only 
in the cross section B. 

A: Pb,Ba,S,Cr 

6- Dark red-black layer, very thin – present only in the cross section B.  
5- White ground layer, very thin, based on gypsum. Binding media is 

protein, highly probably animal glue. 
A: Ca,S,Si,Al,(Mg,K) 
 

4- Earthen plaster layer of grey-brown colour, medium coarse, grains up 
to 150 μm; contains various rock grains, grains of calcium carbonate 
and addition of gypsum.  

A: Si,Al,Ca,S,(K,Mg),((Ti,Fe)) 
 

3- Earthen plaster layer of grey-brown colour, medium coarse, grains up 
to 150 μm; contains various rock grains and grains of calcium 
carbonate.  

A: Si,Al,Ca(K,Mg),((Ti,Fe)) 
 

2- Red layer containing vermilion (probably dry processed) – present only 
in the cross section A. 

A: Hg,S 

1- Orange layer – homogeneous, contains very fine ochre and gypsum – 
present only in the cross section A. 

A: Si,Al,K,Ca,Mg,(Fe) 

 
* Yellow and purple-red layers are secondary layers containing pigments chrome yellow and 
baryte, used from the nineteenth century. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sample Nr 606 (04 U) 
Temple / Location Danghkar monastery, Upper Temple, Southwest wall 
Location / Description 1st figure in red cloth, place above the left knee; original (?)  
Sampled by / Date Kathrin Schmidt, 18 July 2011 
Methods of analyses OM, SEM-EDS, ST, StT 
On-site sample description Plaster →ground→red paint layer  

The surface of the painting is matt. 
Purpose of sample Characterisation of layers. 

Identification of binding media. 
Identification of pigments.  
Determination of the painting technique. 

 

 
Photomicrograph, cross section 

 
Photomicrograph, cross section – detail of top layers  

 
Backscatter SEM micrograph, cross section 

 
Photomicrograph under ultraviolet light – detail of top 
layers 
 
 
 
 
 
 
 

 
Layer  
Nr 

Description and composition of layer SEM-EDS-elemental analysis 

4- Red layer containing vermilion (probably dry processed), grains size  5-
10 μm; binding media is protein, highly probably animal glue. 

A: Hg,S 

3- Red layer containing vermilion (probably dry processed), grains size 5-
10 μm; binding media is protein, highly probably animal glue. 

A: Hg,S 
 

2- Orange layer – homogeneous, contains very fine ochre and gypsum; 
binding media is protein, highly probably animal glue. 

A: Si,Al,S,Ca,K,Fe,Mg,(Ti) 

1- White ground layer, very compact, based on gypsum composed of 
particles of different shape and size. Gypsum contains some impurities 
in the form of silicates. Binding media is protein, highly probably animal 
glue, mixed with starch. 

A: Ca,S,Si,(Al,Mg,K) 
 

0- Earthen plaster layer of light brown colour, medium coarse, grains up to 
100 μm; contains various rock grains, grains of calcium carbonate and 
addition of gypsum. The surface of the plaster was probably 
smoothened. 

A: Si,Ca,Al,S,Mg,K,Fe, (Ti,Na) 
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Sample Nr 607 (01 DL) 
Temple / Location Danghkar monastery, Dalailama´s room, wall with the door  
Location / Description Left side of the wall painting, over the door. Modern painting 

(?) 
Sampled by / Date Maria Gruber, Kathrin Schmidt, 21 July 2011 
Methods of analyses OM, SEM-EDS, ST, StT 
On-site sample description Plaster →ground→orange paint layer  

The surface of the painting is glossy. 
Purpose of sample Characterisation of layers. 

Identification of binding media. 
Identification of pigments.  
Determination of the painting technique. 

 

 
Photomicrograph, cross section 

 
Photomicrograph, cross section – detail of top layers  

 
Backscatter SEM micrograph, cross section 

 
Photomicrograph under ultraviolet light – detail of top 
layers 
 

 
Layer  
Nr 

Description and composition of layer SEM-EDS-elemental analysis 

3- Yellowish varnish, thick; white yellowish fluorescence indicates the 
presence of glue. Presence of proteins was confirmed by spot tests as 
well as by the staining tests. Binder of the varnish is based on protein, 
highly probably animal glue. 

 

2- Orange layer – homogeneous, contains red lead and gypsum; binding 
media is protein, highly probably animal glue. 

A: Pb,Ca,S  

1- White ground layer, very compact, based on gypsum that contains 
some impurities in the form of silicates. Binding media is protein, highly 
probably animal glue. 

A: Ca,S,Si,(Al) 
 

0- Earthen plaster layer of light brown colour, coarse, grains up to 1 mm; 
contains various rock grains, grains of calcium carbonate and addition 
of gypsum. The surface of the plaster was probably smoothened. 

A: Si,Ca,Al,S,Mg,K,(Fe) 

 
The dating of the painting based on the pigments composition is not possible. 
  
 
 
 
 

Sample Nr 608 (01 D) 
Temple / Location Dangkar monastery, Dukhang, West wall  
Location / Description Dark background on the left side of the wall. Probably original 

painting (?), no older phases are visible.   
Sampled by / Date Kathrin Schmidt, 17 July 2011 
Methods of analyses OM, SEM-EDS, StT 
On-site sample description Plaster →ground→dark blue paint layer  

The surface of the painting is matt. 
Purpose of sample Characterisation of layers. 

Identification of binding media. 
Identification of pigments.  
Determination of the painting technique. 

 

 
Photomicrograph, cross section 

 
Photomicrograph, cross section – detail  

 
Photomicrograph, cross section – detail of top layers 

 
Backscatter SEM micrograph, cross section 

 

Layer  Description and composition of layer SEM-EDS-elemental analysis 
3- Yellow-greenish layer containing indigo and orpiment.  Binding media seems not 

to be based on protein (negative staining for proteins); the nature of the binder is 
under the investigation.  

A: As,S 

2- Blue layer applied in two layers, contains indigo and gypsum. Binding media 
seems not to be based on protein (negative staining for proteins); the nature of 
the binder is under the investigation. 

A: Ca,S  

1- White ground layer containing gypsum of higher porosity, particles are mostly 
elongated. The gypsum contains only some impurities in the form of silicates. 
Binding media is protein, highly probably animal glue, mixed with starch. 

A: Ca,S,(Si,Al,Mg) 
 

0- Earthen plaster layer of darker brown colour, medium coarse, grains up to 100 
μm; contains various rock grains and grains of calcium carbonate. 
The plaster contains also pigment grains (marked with arrows) – grains of 
vermilion, azurite and orpiment that very probably originate from the older 
painting. By the application of the secondary plaster the surface of the original 
water-soluble paint-layers (probably bound with animal glue) was wetted and 
partly destroyed and the pigment particles were partially transported to the newly 
applied plaster. 

A: Si,Ca,Al, Mg,K,(Fe) 

The painting is very probably not the original one. 
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Sample Nr 609 (04 D) 
Temple / Location Danghkar monastery, Dukhang, North wall  
Location / Description “Green Tara” on the left side of the wall. Probably overpainting 

with the original painting (?) underneath.  
Sampled by / Date Kathrin Schmidt, 18 July 2011 
Methods of analyses OM, SEM-EDS, ST, StT 
On-site sample description Plaster →ground→underlayer (?)→red paint layer  

The surface of the painting is matt. 
Purpose of sample The presence of overpainting? 

Characterisation of layers. 
Identification of binding media. 
Identification of pigments.  
Determination of the painting technique. 

 

 
Photomicrograph, cross section 

 
Photomicrograph, cross section – detail of top layers  

 
Backscatter SEM micrograph, cross section 

 
Photomicrograph under ultraviolet light – detail of top 
layers 
 

 

Layer  
Nr 

Description and composition of layer SEM-EDS-elemental analysis 

8- Red layer containing vermilion; binding media is protein, highly 
probably animal glue. 

A: Hg,S 

7- Orange layer – homogeneous, contains very fine ochre and gypsum; 
binding media is protein, highly probably animal glue.  

A: Si, Al,Ca,Mg,K,Fe 

6- Earthen plaster layer of light brown colour, fine grained, contains 
various rock grains, grains of calcium carbonate and addition of 
gypsum. 

A: Si,Ca,Al,S,Mg,K,(Fe) 

5- Red layer containing vermilion and gypsum. Binding media is protein, 
highly probably animal glue. 

A: S,Hg,Ca 

4- White ground based on gypsum. Binding media is protein, highly 
probably animal glue, probably mixed with small amount of starch. 

A: Ca,S 

3- Thin secondary earthen plaster of light brown colour, fine grained.  
2- Thin green layer based on indigo and orpiment; binding media is 

protein, highly probably animal glue. 
A: As,S  

1- Thin white ground layer based on gypsum (not visible in the 
microphoto). Binding media is protein, highly probably animal glue, 
mixed with starch. 

A: Ca,S,Si,(Al) 
 

0- Earthen plaster layer of grey colour, coarse, grains up to 1.5 mm; 
contains various rock grains, grains of calcium carbonate and small 
amount of gypsum. 

A: Si,Ca,Al,(Mg,K,S),((Fe)) 

 
  Protein Starch 

604 G o  + + 

604 PL o  + - 

 605 G s + - 

 605 PL s + - 

606 G o  + + 

606 PL o  + - 

 607 G s? + - 

 607 PL s? + - 

 608 G s + + 

 608 PL s - (?) - 

609 G o  + + 

609 PL o  + - 

 609 G s + - 

 609 PL s + - 

    

 


