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IX. LIST OF ILLUSTRATIONS

The maps are north-oriented. Different sources were used. Several maps are drawn on the basis 
of satellite images such as Google Earth. Other maps were created with the free and open source 
geographic information system QGIS Development Team, 2016 (QGIS Geographic Information 
System. Open Source Geospatial Foundation Project. http://www.qgis.org/). For that purpose, 
GIS data based maps were created by Jakob Gredler and graphically finalised by the author. 
Details were provided by the author. For the maps data were downloaded and adapted. The fol-
lowing data were used. The particular sources are mentioned with abbreviations in the caption of 
each map.

∙∙ VD = 	 Vector data (rivers, lakes, mountain peaks, borders, etc.): made with Natural 	
		  Earth. Free vector and raster map data @ naturalearthdata.com.

∙∙ BM = 	 Basemaps: made with maps.stamen.com. Map tiles by Stamen Design, under 	
		  CC by 3.0. Data by OpenStreetMap, under ODbL.

∙∙ SR = 	 SRTM4 digital elevation data. Adapted from Jarvis et al. 2008.
∙∙ CM = 	 Climate map. Adapted from Peel et al. 2007.
∙∙ TM = 	 Tectonic map. Adapted from Hodges 2000: 329.
∙∙ LC = 	 MODIS/Terra and Aqua Combined Land Cover Type CMG Yearly Global 0.05 	
		  Deg - MCD12C1.006, Friedl, Sulla-Menashe (2015).            

Chapter I 

Map 1.1		  Map 1.1 Central Tibet. The Four Horns. GIS data based map drawn by: Jakob Gredler. 
Final graphics: author. Map based on data from Vector data (VD) and Basemaps (BM). 
Citations of VD and BM also see: Chapter IX, list of illustrations.

Map 1.2 		  (Left) Historical Western Tibet. GIS data based map drawn by: Jakob Gredler. Final 
graphics: author. Map based on data from Vector data (VD) and Basemaps (BM). 
Citations of VD and BM also see: Chapter IX, list of illustrations.

Map 1.3 		  (Right) Purang. Detail of Historical Western Tibet (Map 1.2). GIS data based map by: 
Jakob Gredler. Final graphics: author. Map based on data from Vector data (VD) and 
Basemaps (BM). Citations of VD and BM also see: Chapter IX, list of illustrations.

Fig. 1.1 		  Gyama. Summer camp of the Tibetan king. 1 = 100 lances; 2 = Three gates; 3 = 
Central platform; 4 = Altar. CAD: author. Rendering: Ferenc Zamolyi.

Fig. 1.2 		  Tandruk. Monastery. 1 = Early core (dark grey); 2 = Later addition (light grey). Cf. 
Feiglstorfer 2011b: 26.

Fig. 1.3 		  Ground plans of chökhor main temples from left to right: Samye, Tholing, Nyarma 
and Tabo. Development of the position of the assembly hall. Samye after ACP (2007: 
39), Chayet 1988. Tholing after ACP (2007: 46). Cf. Feiglstorfer 2011b: 36.

Fig. 1.4 		  Khorchag. Namtong festival. Dorje Chenmo riding on her horse in all directions.
Fig. 1.5 		  Khorchag. Layout of the monastery. 1 = Lhakhang Chenmo; 2 = Jokhang. Layout of 



388 List of illustrations

structures based on: Google Earth, DigitalGlobe © 2016. Cf. Feiglstorfer 2017a.
Fig. 1.6 		  Old Khartse. Ruins of the tsuglagkhang with an internal circumambulation path and 

four corner chorten. Measurements provided by Tsering Gyalpo in 2010.
Fig. 1.7. 		  Nyarma. Tsuglagkhang. Circumambulation paths according to Joseph Gergan from 

1917 (cf. Jahoda 2021): 1 = Cella; 2 = Assembly hall; 3 = Courtyard. Cf. Feiglstorfer 
2011b: 51.

Fig. 1.8 		  Nyarma. Circumambulation routes marked by religious objects and places, with the 
chökhor located in the south and the Thikse Monastery in the north. Map based on: 
Google Earth. Image © 2019 Maxar Technologies and Image © CNES / Airbus.

Fig. 1.9 		  Alchi. Circumambulation paths marked by religious objects and places. The four di-
rections define the four parts of the village. Map based on: Google Earth. Image © 
2019 Maxar Technologies and Image © CNES / Airbus.

Fig. 1.10 		 Lhasa. Jokhang. Hypothetical study of geometry and proportions. A = Cella; B = 
Assembly hall. C = Entrance; Ground plan of Jokhang after: XWD 2010: 125, ACP 
2007: 33–35, Alexander 2005:40.

Fig. 1.11 		 Nyarma. Tsuglagkhang. Vertical layering of the building site. 1 = Cella; 2 = Assembly 
hall; 3 = Courtyard and outer circumambulation path.

Fig. 1.12 		 Khorchag. Khorchag. Monastery. View from the Maitreya statue of the Lhakhang 
Chenmo along the central axis of the temple. The intersection of the main axis of the 
temple with the mountain shape is shown by an arrow. In 996, a rise of the moon and 
the Venus occurred on the 19th of June at 9:29 am (Julian calendar), shortly after the 
rise of the sun. Software used: Stellarium (version 0.13.0, 2014). Landscape source: 
Google Earth (access: 12/06/2014), DigitalGlobe 2014, satellite recording in 2005. 
For better visibility of celestial bodies, the background of the sky was darkened (cf. 
Feiglstorfer 2017a).

Fig. 1.13 		 Tabo. Tsuglagkhang. Painted textiles instead of painting the wooden planks.
Fig. 1.14 		 Lhasa. Jokhang. Shiny surface of an oiled and burnished arga floor.
Fig. 1.15 		 Uru Katsel. Assembly hall. Shiny surface of a burnished clay plaster.
Fig. 1.16 		 Basgo. Maitreya Lhakhang. Painted clay plaster on round-shaped wooden pillars.

Chapter II

Map 2.1 		  Western and Central Himalayas. Sites related to arga. GIS data based map drawn by: 
Jakob Gredler. Final graphics: author. Map based on data from Vector data (VD) and 
Basemaps (BM). Citations of VD and BM also see: Chapter IX, list of illustrations.

Map 2.2 		  Central Tibet. Sites related to pottery. GIS data based map drawn by: Jakob Gredler. 
Final graphics: author. Map based on data from Vector data (VD) and Basemaps (BM). 
Citations of VD and BM also see: Chapter IX, list of illustrations.

Map 2.3 		  Western Himalayas and Central Tibet. Places mentioned in the text, being related to 
traditions of making clay sculptures. GIS data based map drawn by: Jakob Gredler. 
Final graphics: author. Map based on data from Vector data (VD) and Basemaps (BM). 
Citations of VD and BM also see: Chapter IX, list of illustrations.

Fig. 2.1 		  Section of a traditional flat earth roof construction. CT = Central Tibet; WT = Western 
Himalayas (cf. Feiglstorfer 2019: 146).
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		  1 = cham (Tib. lcam, secondary beam), often placed on the dungma (Tib. gdung ma, 
main beam), the latter resting on one ore more kawa (Tib. ka ba, pillar).

		  2 = delma (Tib. dral ma, small pieces of wood of a tree or bush), e.g. willow branches 
are commonly used in WT.

		  3 = organic layer; specific types of grass like yakses used in WT; the use of an organic 
layer is commonly known in WT, but not everywhere in CT. 

		  4 (ground layer) = yamba (Tib. gyam pa, flat stones); often used in combination with 
an arga roof; often used in CT or Purang; rarely used in WT.

		  4 (upper layer) = dorug (Tib. rdo hrug, small stones); used in combination with the 
yamba below to fill gaps between the bigger stones.

		  5 = thogdag (Tib. thog ʼdag); is the first layer of clay. 
		  6 = thigsa (Tib. thig sa); upper and fine layer of clay, which is in some areas tradition-

ally exchanged or simply added every year and maintained before rain falls.
Fig. 2.2 		  Section of an arga roof. Showing a state before mixing clay and arga stones by ram-

ming. 1 = Organic layer; 2 = Layer of stones; 3 = Layer of clay; 4 = Layer of arga.
Fig. 2.3 		  Uru Katsel Temple. Women creating a shiny surface on top of the clay plaster by bur-

nishing with round stones.
Fig. 2.4 		  Burnished surface of a clay plaster under the REM with 15,000 times magnification. 

Silicate sheets are homogeneously compressed over a large part. Observation con-
ducted at the IPM / BOKU in 2015.

Fig. 2.5 		  Pottery wheel with a ceramic mould before being covered with fresh clay.
Fig. 2.6 		  (Top) Use of a wooden paddle to mould the clay.
Fig. 2.7 		  (Below) Brushes made from pig's hair.
Fig. 2.8 		  (Top) Tools and minerals (shado) for graining.
Fig. 2.9 		  (Below) Fresh pots covered with textiles to prevent drying at too fast a rate.
Fig. 2.10 		 (Top) Lamak stacked in front of the potter’s house.
Fig. 2.11 		 (Below) Marsh land in front of the village of Barab, from where lamak is collected.
Fig. 2.12 		 Mould used for a part of a clay sculpture.
Fig. 2.13 		 After moulding the front and back side of the sculpture, the two halves are combined 

as shown. Along the right shoulder of the sculpture, the joint can still be seen.
Fig. 2.14 		 The master himself moulds the face with wooden sticks.
Fig. 2.15 		 Back side of a Tara sculpture head. In a separate working step, the crown is attached to 

the head. A hole on top of the head is left for a later filling of the sculpture with sacred 
goods.

Fig. 2.16 		 The vertical vaṃśadaṇḍa (inside the sculpture) is connected with the two horizontal 
upaśūlas, which are fixed in the wall.

Fig. 2.17 		 Method of making the torso and head of a life-sized clay sculpture: 1 = Wooden sub-
construction; 2 = Fixing rolls with mantras by wrapping textiles around the subcon-
struction; 3 = Twigs of penma are fixed with a rope onto the layer of mantra rolls; 4 = 
The penma is covered with clay.

Chapter III

Table 3.1 		 List of the samples.
Table 3.2 		 Grain size classes.

List of illustrations
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Table 3.3 		 Results of the bulk mineral analysis.
Table 3.4 		 Results of the clay mineral analysis.

Map 3.1 		  Basgo and Likir. Origin of the samples. GIS data based map by: Jakob Gredler. Final 
graphics: author. Map based on: Google Earth. Image © 2016 TerraMetrics.

Map 3.2 		  Building structures at Basgo related to the examined samples. GIS data based map 
drawn by: Jakob Gredler. Final graphics: author. Map based on: Google Earth. Image 
© 2016 TerraMetrics.

Fig. 3.1 		  (Left) Basgo. Palace and monastery. Picture on the top right: Maitreya Lhakhang.
Fig. 3.2 		  (Right) Basgo. Maitreya Lhakhang with plastered round-shaped pillars.
Fig. 3.3 		  (Left) Basgo. Maitreya Lhakhang. Ground plan and section. The ground plan shows 

the position of the round-shaped pillars.
Fig. 3.4 		  (Right) Basgo. Maitreya Lhakhang. Damage at the plaster on a pillar.
Fig. 3.5 		  (Left) Basgo. Maitreya Lhakhang. Fibres visible due to a damage of the plaster.
Fig. 3.6 		  Shape of grains in sample 8469. Scaled in millimetre. Shape of fraction >2,000 μm 

(left), 40–2,000 μm (right).
Fig. 3.7 		  Shape of grains in sample 8479. Shape of fraction >2,000 μm.
Fig. 3.8 		  (Top, left) Basgo. Lotsāba Lhakhang. Ground plan. 1 = Cella niche.
Fig. 3.9 		  (Top, right) Basgo. Lotsāba Lhakhang. View towards cella.
Fig. 3.10 		 (Bottom, left) Basgo. Lotsāba Lhakhang. Brick bond.
Fig. 3.11 		 (Bottom, right) Basgo. Lotsāba Lhakhang. Layers of plaster next to a wooden bracket.
Fig. 3.12 		 Shapes of grains in sample 11946. Scaled in millimetre. Shape of fraction >2,000 μm 

(left), >200 μm (right).
Fig. 3.13 		 Shapes of grains in sample 11948. Scaled in millimetre. Shape of fraction >2,000 μm 

(left), >630 μm (centre), >200 μm (right).
Fig. 3.14 		 (Top, left) Basgo. Lhakhang. Ground plan.
Fig. 3.15 		 (Top, right) Basgo. Lhakhang. View from the entrance towards the rear wall.
Fig. 3.16 		 (Bottom, left) Basgo. Lhakhang. Interior plaster (B/W).
Fig. 3.17 		 (Bottom, right) Basgo. Lhakhang. Exterior plaster.
Fig. 3.18 		  Shapes of grains in sample 11933. Scaled in millimetre. Shape of fraction >2,000 μm 

(left), >630 μm (centre), >200 μm (right).
Fig. 3.19 		 Basgo. Sample 15410. Sample colour (after Munsell): Dry 10YR 6/2 light brownish 

grey. Semi-dry 10YR 4/2 dark greyish brown.
Fig. 3.20 		 Basgo. Sample 11915. Sample colour (after Munsell): Dry 10YR (6)7/1 light grey. 

Semi-dry 10YR 4/1 dark grey.
Fig. 3.21 		 Basgo. Sample 15411. Sample colour (after Munsell): Dry 10YR 6/2 light brownish 

grey. Semi-dry 10YR 4/2 dark greyish brown.
Fig. 3.22		  Basgo. Sample 8465. Sample colour (after Munsell): Dry 10YR 7/2 light grey. Semi-

dry 10YR 5/3 brown.
Fig. 3.23 		 (Left) Basgo. Maitreya Lhakhang. New roof construction.	
Fig. 3.24 		 (Right) Basgo. Maitreya Lhakhang. One layer of a mixture of thetsa and dzasa.
Fig. 3.25 		 Shapes of grains in sample 8465. Scaled in millimetre. Shape of fraction >2,000 μm 

(left), >200 μm (right).
Fig. 3.26 		 Basgo. Sample 11952. Sample colour (after Munsell): Dry 10YR 6/2 light brownish 

grey. Semi-dry 10YR 3/2 very dark greyish brown.
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Fig. 3.27 		 Shapes of grains in sample 11952. Scaled in millimetre. Shape of fraction >2,000 μm 
(left), >630 μm (centre), >200 μm (right).

Fig. 3.28 		 Tunlung. Sample 11748. Sample colour (after Munsell): Dry10YR 7/6 yellow. Semi-
dry 10YR 5/6 yellowish brown.

Fig. 3.29 		 (Top, left) Ladakh. Basgo. In a Tibetan farmhouse, a thab as a social centre of daily 
life.	

Fig. 3.30 		 (Top, right) Ladakh. Basgo. A thab still in use.
Fig. 3.31 		 (Centre, left) Ladakh. Basgo. Serzang Lhakhang. Broken thab.
Fig. 3.32 		 (Centre, right) Ladakh. Basgo. Serzang Lhakhang. Broken thab.
Fig. 3.33 		 (Bottom, left) Ladakh. Taktok. Former monastery kitchen in a cave with a broken 

thab.
Fig. 3.34 		 (Bottom, right) Ladakh. Taktok. Former monastery kitchen. Broken thab.
Fig. 3.35 		 Tunlung. Sample 15412. Sample colour (after Munsell): Dry 10YR 7/6 yellow. Semi-

dry 10YR 5/6 yellowish brown.
Fig. 3.36 		 Tunlung. Sample 15412. STA showing a content of goethite.
Fig. 3.37 		 Tunlung. Sample 11919. Sample colour (after Munsell): Dry 10YR 8/1 white. Semi-

dry 10YR 8/2 very pale brown.
Fig. 3.38 		 Basgo. Sample 15515. Sample colour (after Munsell): Dry 10YR 8/1 white. Semi-dry 

10YR 8/2 very pale brown.
Fig. 3.39 		 Basgo. Sample 11751. Sample colour (after Munsell): Dry 10YR 7/2 light grey. Semi-

dry 10YR 6/3 pale brown.
Fig. 3.40 		 Shapes of grains in sample 11751. Scaled in millimetre (B/W). Shape of fraction 

>2,000 μm (left), >630 μm (centre), >200 μm (right).
Fig. 3.41 		 Likir. Sample 11752. Sample colour (after Munsell): Dry 10YR 5/1 grey. Semi-dry 

10YR 4/1 dark grey.
Fig. 3.42 		 Likir. Sample 11763. Sample colour (after Munsell): Dry 7.5YR 5/1 grey. Semi-dry 

2.5YR 2.5/1 black.
Fig. 3.43 		 Likir. Sample 11921. Sample colour (after Munsell): Dry 7.5YR 7/3 pink. Semi-dry 

7.5YR 5/3 brown.
Fig. 3.44 		 Likir. Sample 11749. Sample colour (after Munsell): Dry 5YR 5/3 and 5YR 6/3 olive 

and pale olive. Semi-dry 5YR 6/3 pale olive.
Fig. 3.45 		 Tandoor stove clay: Sample 15515 (raw material; blue colour) in comparison to a 

mixture with sample 11749 (sand; green colour).
Fig. 3.46 		 (Top left) 15412. Unfired.
Fig. 3.47 		 (Top right) 15515. Unfired.		
Fig. 3.48 		 (Second left) 15412. Fired at 240°C.
Fig. 3.49 		 (Second right) 15515. Fired at 240°C.
Fig. 3.50 		 (Third left) 15412. Fired at 480°C.
Fig. 3.51 		 (Third right) 15515. Fired at 480°C.	
Fig. 3.52 		 (Fourth left) 15412. Fired at 600°C.
Fig. 3.53 		 (Fourth right) 15515. Fired at 600°C.	
Fig. 3.54 		 (Bottom left) 15412. Fired at 950°C.
Fig. 3.55		  (Bottom centre / right) 15515. Fired at 950°C: Front side of the sample (centre) / back 

side of the sample (right).	
Fig. 3.56 		 BMA of sample 15412 at different stages of firing.
Fig. 3.57 		 BMA of sample 15515 at different stages of firing.

List of illustrations
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Fig. 3.58 		 Sample 15614 is a modern plaster produced according to DIN requirements. The 
curves show one sample without the addition of whitewash compared with a sample 
with two layers of whitewash.

Fig. 3.59 		 GMA. Sample 11748. Content of well-crystalised kaolinite.
Fig. 3.60 		 Sample 11748. IRS analysis. See Fig. 3.61 for the detail of the molecular structure 

marked by a circle.
Fig. 3.61 		 Sample 11748. IRS analysis. Detail of Fig. 3.60. Content of well-crystalised kaolinite 

according to van der Marel and Beutelspacher, 1976.

Chapter IV

Table 4.1		  List of clay samples
Table 4.2 		 List of clay samples

Map 4.1 		  Core region and extended core region. 1 = Himachal Pradesh; 2 = Jammu and Kashmir; 
3 = Gilgit-Baltistan; 4 = Khyber Pakhtunkhwa; 5 = Azad Jammu and Kashmir; 6 = 
Nuristan; 7 = Uttarakhand; 8 = Ngari. GIS data based map drawn by: Jakob Gredler. 
Final graphics: author. Map based on data from Vector data (VD) and Basemaps (BM). 
Citations of VD and BM also see: Chapter IX, list of illustrations. 

Map 4.2 		  Elevation within the core region. GIS data based map drawn by: Jakob Gredler. Final 
graphics: author. Map based on Vector data (VD) and SRTM digital elevation data 
(SR) adapted from Jarvis et al. 2008. Citations of VD and SR also see: Chapter IX, list 
of illustrations.

Map 4.3 		  Climate classification. GIS data based map drawn by: Jakob Gredler. Final graphics: 
author. Map based on Vector data (VD) and Climate map (CM) adapted from Peel et 
al. 2007. Citations of VD and CM also see: Chapter IX, list of illustrations.

Map 4.4 		  Tectonic map of the core region. GIS data based map drawn by: Jakob Gredler. Final 
graphics: author. Map based on Vector data (VD) and Tectonic map (TM) adapted from 
Hodges 2000: 239. Citations of VD and TM also see: Chapter IX, list of illustrations.

Map 4.5 		  Forest landcover. GIS data based map by: Jakob Gredler. Final graphics: author. Map 
based on Vector data (VD) and MODIS Land Cover (LC) according to Friedl, Sulla-
Menashe (2015). Citations of VD and LC also see: Chapter IX, list of illustrations.

Map 4.6 		  The map shows sampling points of clay samples and settlements related to part 3.6.3 
(“Stone”) and part 3.6.4 (“Clay”) of Chapter IV. GIS data based map: Jakob Gredler. 
Final graphics: author. Map based on data from Vector data (VD). Citations of VD 
also see: Chapter IX, list of illustrations.

Map 4.7 		  Sites related to part 4 of Chapter IV “Aspects of Construction”. GIS data based map: 
Jakob Gredler. Final graphics: author. Map based on data from Vector data (VD). 
Citations of VD also see: Chapter IX, list of illustrations.

Map 4.8 		  Sites related to Kinnaur and Spiti. GIS data based map: Jakob Gredler. Final graphics: 
author. Map based on data from Vector data (VD) and Basemaps (BM). Citations of 
VD and BM also see: Chapter IX, list of illustrations. 

Fig. 4.1 		  Unteruhldingen. Pfahlbau Museum. Reconstruction of wattled walls of sunken struc-
tures of a lake dwelling settlement (975–953 BCE). The reconstruction of the tech-
nique is based on remaining imprints.
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Fig. 4.2 		  Caral. Peru. Example of the early use of wattle and daub (quincha) (c. 3000 BCE).
Fig. 4.3 		  (Below) Lima. Peru. Quincha wall.
Fig. 4.4 		  Herculaneum. Italy. Casa a Graticcio. Photo: Erich Lehner.
Fig. 4.5 		  Quedlinburg. Germany. Post and beam construction (c. mid 14th century CE) filled 

with wattle and daub.
Fig. 4.6 		  Vacha. Germany. Side wall of a four-storey half-timbered house. 
Fig. 4.7 		  Safranbolu. Turkey. View over the mostly two- or three-storey himiş constructions of 

the city. 
Fig. 4.8 		  Ankara. Turkey. Himiş structure on top of a solid ground floor.
Fig. 4.9 		  Baldan Bereveen Khiid. Mongolia. Vertical and horizontal timber lacing.
Fig. 4.10 		 Kashmir. India. Dhajji dewari (1) and taq (2) constructions along the banks of the 

Jhelum River.
Fig. 4.11 		 West Bhutan. Located close to Paro along the road to the Tagtshang Monastery. 

Traditional rabsey construction. Photo: Roland Meingast 2016.
Fig. 4.12 		 Tawang. Arunachal Pradesh. Stone, clay and bamboo mats used side by side.
Fig. 4.13 		 Rumtek. Sikkim. Monks’ residences close to the monastery. The building type is lo-

cally referred to Bhotia people.
Fig. 4.14 		 Lhasa. Tibet. Traditional technique of stone laying shown at the Shide Lhakhang.
Fig. 4.15 		 Kathmandu Valley. Nepal. 1 = Wooden wedges as a traditional technique to stabi-

lise walls; 2 = Wooden components destroyed during the earthquake in 2015. Photo: 
Christof Ziegert.

Fig. 4.16 		 Mandriza. Bulgaria. Adobe brick walls with timber lacing and a projecting upper 
floor.

Fig. 4.17 		 Mandriza. Adobe brick walls with ‘ladder’-like timber lacing.
Fig. 4.18 		 Dolno Lukovo. Bulgaria. Stone walls with timber lacing.
Fig. 4.19 		 Dolno Lukovo. Corner half lap joints.
Fig. 4.20 		 System of ring beams. CAD: Martin Pospichal. Details provided by the author.
Fig. 4.21 		 Gondhla. Lahaul. Placing wooden window frames in a stone construction with ‘lad-

der’-like timber lacing.
Fig. 4.22 		 (Top, left) Kaza. Ladakh. Buck saw.
Fig. 4.23 		 (Top, right) Tawang. Arunachal Pradesh. Two-man crosscut saw used in a vertical 

position, the workers placed above each other.
Fig. 4.24 		 (Centre, left) Nyarma. Ladakh. Mould for producing sun-dried adobe bricks.
Fig. 4.25 		 (Centre, right) Sangnam. Spiti Valley. Wooden shuttering for rammed earth walls 

made on top of a stone basement.
Fig. 4.26 		 (Bottom, left) Central Tibet. Close to the Chekha Monastery. Villages along the river 

show a dominance of rounded river stones, which are used for house constructions.
Fig. 4.27 		 (Bottom, right) Gondhla. Lahaul. Stone carver using hammer and chisel.
Fig. 4.28 		 System of ‘simple’ timber lacing acting as a crack stopper. CAD: Martin Pospichal. 

Details provided by the author.
Fig. 4.29 		 System of ‘simple’ timber lacing acting as a ring beam. CAD: Martin Pospichal. 

Details provided by the author.
Fig. 4.30 		 (Left) Saspol. Ladakh. Rammed earth lintel of an entrance gate of the fortress rein-

forced with twigs.
Fig. 4.31 		 (Right) Nyarma. Ladakh. Left side structure in front of the tsuglagkhang showing 

notches of former timber lacing.
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Fig. 4.32 		 (Left) Leh. Stone wall in the Old Town topped with an earth wall, both using timber 
lacing acting as crack stopper.

Fig. 4.33 		 (Top) Leh. Old Town. Corner half lap joints.
Fig. 4.34 		 (Below) Leh. Old Town. Halving joint.
Fig. 4.35 		 Phyang. Two storeys with stone walls topped with two storeys of adobe brick walls. 

Timber lacing at floor level carry the floor beams. Along the facade runner beams are 
connected to halving joints.

Fig. 4.36 		 Phyang. Floor beams are connected to the runner beams by lap joints.
Fig. 4.37 		 (Top) Skurbuchan Khar. Timber lacing in the lower stone part of the wall.
Fig. 4.38 		 (Bottom, left) Skurbuchan Khar. Corner half lap joint.
Fig. 4.39 		 (Bottom, right) Skurbuchan Khar. Wall bracket (shear keys).
Fig. 4.40 		 Chigtan. Fortress made of rubble stone.
Fig. 4.41 		 Chigtan. Fortress. The stones are relatively flat. Corner half lap joint.
Fig. 4.42 		 Chigtan. Fortress. Timbers are laid on a plane stone level and covered by one layer of 

flat stones. Surrounding stones are pressed to the timber using a clay mortar.
Fig. 4.43 		 Chigtan (Sgang). View from the south onto the ruins of a temple with notches of for-

mer timber lacing.
Fig. 4.44 		 Chigtan (Sgang). Ground plan.
Fig. 4.45 		 (Left) Chigtan (Sgang). View from the former verandah onto the interior surface of 

a wall.
Fig. 4.46 		 (Right) Chigtan (Sgang). Double-leaf wall filled with clay mortar.
Fig. 4.47 		 System of a bhatar construction. CAD: Martin Pospichal. Details provided by 

the author.
Fig. 4.48 		 Kalam. North Pakistan. Bhatar construction.
Fig. 4.49 		 Nuristan. Afghanistan. System of a pik’ū construction. CAD: Martin Pospichal. 

Details provided by the author, according to a picture given in Edelberg 1984.
Fig. 4.50 		 System of a cator and cribbage construction. CAD: Martin Pospichal. Details pro-

vided by the author.
Fig. 4.51 		 View over the city of Srinagar. In the centre of the picture, four pyramidal shaped 

roofs (chaar baam) are visible.
Fig. 4.52 		 Kashmir. India. Taq constructions along the banks of the Jhelum River.
Fig. 4.53 		 System of a taq construction. a = taqshe, b = tshun, both based on proportions given 

in Langenbach 2009: 8. CAD: Martin Pospichal.
Fig. 4.54 		 System of a dhajji-dewari construction. Compare a structural model given in 

Langenbach 2009: 17. CAD: Martin Pospichal.
Fig. 4.55 		 (Top, left) Pampur. Kashmir. Prayer room of the khanqah.
Fig. 4.56 		 (Top, right) Pampur. Kashmir. Open and filled spaces between the cross-pieces.
Fig. 4.57 		 (Centre, left) Srinagar. Khanqah-i-Naqshbandi.
Fig. 4.58 		 (Centre, right) Srinagar. Kanqah-i-Muallah. Detail of the facade. Small bricks are 

used to fill the holes between the cross-beams.
Fig. 4.59 		 (Bottom) Srinagar. Khanqah-i-Naqshbandi. Corner construction: Runner beams (a) 

and layers of brick infill (b) are layerwise alternatingly kept on the same level around 
the whole building.

Fig. 4.60 		 Gondhla. Lahaul. Fortress tower.
Fig. 4.61 		 Taryul. Lahaul. Village houses built with stone.
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Fig. 4.62 		 Rangrik. Spiti. Ground plan.
Fig. 4.63 		 Rangrik. Spiti. Temple made of rammed earth.
Fig. 4.64 		 Nako. Wooden bracket.
Fig. 4.65 		 Chulling. Temple. Ground plan.
Fig. 4.66 		 Ropa. Lotsāba Lhakhang. South-east corner. Dhol-maide construction. The de-

tail shows a strengthening of the corners by supporting the cheol (1) with wooden 
beams (2).

Fig. 4.67 		 Ropa. Lotsāba Lhakhang. Ground plan.
Fig. 4.68 		 (Top) Labrang. Middle Kinnaur. View over the flat roofs.
Fig. 4.69 		 (Bottom, left) Kalpa. Middle Kinnaur. Slate covered roof. 
Fig. 4.70 		 (Bottom, right) Karla. Middle Kinnaur. Wooden slats covered roof.
Fig. 4.71 		 System of a kath-kuni construction. CAD: Martin Pospichal. According to: Handa 

2001: 109. Details provided by the author.
Fig. 4.72 		 System of a farque construction. CAD: Martin Pospichal. Details provided by 

the author.
Fig. 4.73 		 Karla. Farque construction.
Fig. 4.74 		 Karla. On the picture left: kath-kuni construction (1).
Fig. 4.75 		 Karla. Dhol-maide construction. On the picture left: dhol-maide construction (1). On 

the picture right (in ruins): kath-kuni construction (2).
Fig. 4.76 		 (Top, left) Labrang. Middle Kinnaur. Fortress tower.
Fig. 4.77 		 (Top, right) Labrang. Fortress tower. Kath-kuni construction. 1, 2 = groups of runner 

beams and cross-pieces, 3 = single cross-pieces.
Fig. 4.78 		 (Bottom, left) Labrang. Fortress tower. Dhol-maide construction.
Fig. 4.79 		 (Bottom, right) Labrang. Village house. End of a kath-kuni wall.
Fig. 4.80 		 (Top) Thangi. Middle Kinnaur. Verandas attached to the kath-kuni core of the building.
Fig. 4.81 		 (Bottom, left) Thangi. A beam fills the interspace between the runner beams.
Fig. 4.82 		 (Bottom, right) Thangi. Supporting piece of wood below (1) each corner crossing of 

two cheol (2).
Fig. 4.83 		 (Top) Kanam. Middle Kinnaur. Palden Lhundup Gephel Monastery. Dhol-maide 

construction. 
Fig. 4.84 		 (Bottom, left) Kanam. Village house. Timber-laced construction with corners strength-

ened by additional wooden beams.
Fig. 4.85 		 (Bottom, right) Kanam. Kangyur Lhakhang. Dhol-maide construction.
Fig. 4.86 		 (Left) Kanam. Dhajji-dewari structure attached to the Kangyur Lhakhang. 
Fig. 4.87 		 (Right) Kalpa. Dhajji-dewari structure on the upper floor of a village house.  

See arrow.
Fig. 4.88 		 Kalpa. Ruin of a kath-kuni village house.
Fig. 4.89 		 Kalpa. Interior of the kath-kuni wall between the runner beams is filled with rubble 

stone.
Fig. 4.90 		 Kalpa. Connection of the floor beams to the kath-kuni wall structure.
Fig. 4.91 		 Ribba. Middle Kinnaur. North facade.
Fig. 4.92 		 Ribba. Lotsāba Lhakhang. Kath-kuni construction. Top: Horizontal section A-A with 

a new structure attached to the east. Centre: Horizontal section B-B. Bottom left: West 
elevation. Bottom right: Vertical section of the west wall. 1 = Cross-piece; 2 = Runner 
beam; 3 = corner pillar; 4 = Circumambulation path along the surrounding platform; 
5 = Carved door panel.



396

Fig. 4.93 		 (Top) Udaipur. Lahaul. Ground plan of the Mirkulā Devī Temple with corner pil-
lars at the four corners of the garbhagṛha. 1 = Corner pillar; 2 = Runner beams;  
3 = Cross-beams; 4 = Wooden door panel.

Fig. 4.94 		 (Bottom, left) Udaipur. Mirkulā Devī Temple. Circumambulation corridor along a 
kath-kuni wall of the garbhagṛha (left).

Fig. 4.95 		 (Bottom, right) Udaipur. Mirkulā Devī Temple. Corner pillar at the southern corner of 
the garbhagṛha.

Fig. 4.96 		 (Left) Purthi. Chamba. Combination of dhol-maide and farque technique.
Fig. 4.97 		 (Right) Purthi. Combination of dhol-maide and farque technique.
Fig. 4.98 		 (Top) Bharmaur. Chamba. Corners made as farque construction and the wall in-be-

tween as dhajji-dewari construction.
Fig. 4.99		  (Below) Bharmaur. Combination of farque and kath-kuni construction. CAD: Martin 

Pospichal. Details provided by the author.
Fig. 4.100		 Bharmaur. Kath-kuni construction.
Fig. 4.101 	Phases of structural change from solid clay and stone constructions towards timber-

based constructions. CAD: Martin Pospichal. Details provided by the author.

Appendix Chapter III

		  Grain size distribution analysis
GSD 3.1 		  Basgo. Maitreya Lhakhang. Sample 8496. Plaster on pillar. Top: Cumulative sum. 

Bottom: Grain size classes.
GSD 3.2		  Basgo. Maitreya Lhakhang. Sample 8479. Plaster on pillar. Top: Cumulative sum. 

Bottom: Grain size classes.
GSD 3.3 		  Basgo. Maitreya Lhakhang. Sample 8479. Plaster on pillar. Top: Cumulative sum. 

Bottom: Grain size classes.
GSD 3.4 		  Basgo. Lotsāba Lhakhang. Sample 8482. Interior wall plaster. Top: Cumulative sum. 

Bottom: Grain size classes.
GSD 3.5 		  Basgo. Lotsāba Lhakhang. Sample 8483. Interior wall plaster. Top: Cumulative sum. 

Bottom: Grain size classes.
GSD 3.6 		  Basgo. Lotsāba Lhakhang. Sample 11946. Interior wall plaster. Top: Cumulative sum. 

Bottom: Grain size classes.
GSD 3.7 		  Basgo. Lotsāba Lhakhang. Sample 11948. Adobe brick. Top: Cumulative sum. 

Bottom: Grain size classes.
GSD 3.8 		  Basgo. ‘Lhakhang close to the road’. Sample 8475. Interior wall plaster. Top: 

Cumulative sum. Bottom: Grain size classes.
GSD 3.9 		  Basgo. ‘Lhakhang close to the road’. Sample 11928. Interior wall plaster. Top: 

Cumulative sum. Bottom: Grain size classes.
GSD 3.10 Basgo. ‘Lhakhang close to the road’. Sample 8499. Exterior wall plaster. Top: 

Cumulative sum. Bottom: Grain size classes.
GSD 3.11		 Basgo. ‘Lhakhang close to the road’. Sample 8472. Adobe brick. Top: Cumulative 

sum. Bottom: Grain size classes.
GSD 3.12 	 Basgo. ‘Lhakhang close to the road’. Sample 11933. Adobe brick. Top: Cumulative 

sum. Bottom: Grain size classes.
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GSD 3.13 	 Basgo. Sample 15410. Building raw material. Dzasa. Top: Cumulative sum. Bottom: 
Grain size classes.

GSD 3.14 	 Basgo. Sample 11915. Building raw material. Thetsa. Top: Cumulative sum. Bottom: 
Grain size classes.

GSD 3.15 	 Basgo. Sample 15411. Building raw material. Thetsa. Top: Cumulative sum. Bottom: 
Grain size classes.

GSD 3.16 	 Basgo. Sample 8465. Building raw material. Thetsa and Dzasa mixed. Top: Cumulative 
sum. Bottom: Grain size classes.

GSD 3.17 	 Basgo. Sample 11952. Building raw material. Adobe brick. Top: Cumulative sum. 
Bottom: Grain size classes.

GSD 3.18 	 Tunlung. Sample 11748. Clay stove. Thabsa. Top: Cumulative sum. Bottom: Grain 
size classes.

GSD 3.19 	 Tunlung. Sample 15412. Clay stove. Thabsa. Top: Cumulative sum. Bottom: Grain 
size classes.

GSD 3.20 	 Ne. Sample 11919. Clay stove. Thabsa. Top: Cumulative sum. Bottom: Grain size 
classes.

GSD 3.21 	 Ne. Sample 15515. Tandoor stove. Thabsa. Top: Cumulative sum. Bottom: Grain size 
classes.

GSD 3.22 	 Likir. Sample 11751. Tandoor stove. Dzasa. Top: Cumulative sum. Bottom: Grain 
size classes.

GSD 3.23 	 Likir. Sample 11752. Thandoor stove. Dzasa. Top: Cumulative sum. Bottom: Grain 
size classes.

GSD 3.24 	 Likir. Sample 11763. Adobe brick. Top: Cumulative sum. Bottom: Grain size classes.
GSD 3.25 	 Likir. Sample 11921. Clay pit. Top: Cumulative sum. Bottom: Grain size classes.
GSD 3.26 	 Likir. Sample 11749. Sand for mixing. Top: Cumulative sum. Bottom: Grain size 

classes.
		
		  Bulk mineral analysis
BMA 3.1 		 Basgo. Maitreya Lhakhang. Sample 8469. Bulk mineral analysis.
BMA 3.2 		 Basgo. Maitreya Lhakhang. Sample 8479. Bulk mineral analysis.
BMA 3.3		  Basgo. Maitreya Lhakhang. Sample 8496. Bulk mineral analysis.
BMA 3.4 		 Basgo. Lotsāba Lhakhang. Sample 8482. Bulk mineral analysis.
BMA 3.5 		 Basgo. Lotsāba Lhakhang. Sample 8483. Bulk mineral analysis.
BMA 3.6 		 Basgo. Lotsāba Lhakhang. Sample 11946. Bulk mineral analysis.
BMA 3.7 		 Basgo. Lotsāba Lhakhang. Sample 11948. Bulk mineral analysis.
BMA 3.8 		 Basgo. ‘Lhakhang close to the road’. Sample 8475. Bulk mineral analysis.
BMA 3.9 		 Basgo. ‘Lhakhang close to the road’. Sample 11928. Bulk mineral analysis.
BMA 3.10 	Basgo. ‘Lhakhang close to the road’. Sample 8499. Bulk mineral analysis.
BMA 3.11 	Basgo. ‘Lhakhang close to the road’. Sample 8472. Bulk mineral analysis.
BMA 3.12 	Basgo. ‘Lhakhang close to the road’. Sample 11933. Bulk mineral analysis.
BMA 3.13 	Basgo. Building raw material. Sample 15410. Bulk mineral analysis.
BMA 3.14 	Basgo. Building raw material. Sample 11915. Bulk mineral analysis.
BMA 3.15 	Basgo. Building raw material. Sample 15411. Bulk mineral analysis.
BMA 3.16 	Basgo. Building raw material. Sample 8465. Bulk mineral analysis.
BMA 3.17 	Basgo. Building raw material. Sample 11952. Bulk mineral analysis.



398 List of illustrations

BMA 3.18 	Tunlung. Thabsa. Sample 11748. Bulk mineral analysis.
BMA 3.19 	Tunlung. Thabsa. Sample 15412. Bulk mineral analysis.
BMA 3.20 	Ne. Thabsa. Sample 11919. Bulk mineral analysis.
BMA 3.21 	Basgo. Thabsa. Sample 15515. Bulk mineral analysis.
BMA 3.22 	Likir. Thabsa. Sample 11751. Bulk mineral analysis.
BMA 3.23 	Likir. Dzasa. Sample 11752. Bulk mineral analysis.
BMA 3.24 	Likir. Clay pit. Sample 11763. Bulk mineral analysis.
BMA 3.25 	Likir. Adobe brick. Sample 11921. Bulk mineral analysis.
BMA 3.26 	Likir. Sand. Sample 11749. Bulk mineral analysis.

		  Clay mineral analysis
CMA 3.1 		 Basgo. Maitreya Lhakhang. Sample 8469. Clay mineral analysis.
CMA 3.2 		 Basgo. Maitreya Lhakhang. Sample 8479. Clay mineral analysis.
CMA 3.3 		 Basgo. Maitreya Lhakhang. Sample 8496. Clay mineral analysis.
CMA 3.4 		 Basgo. Lotsāba Lhakhang. Sample 8482. Clay mineral analysis.
CMA 3.5 		 Basgo. Lotsāba Lhakhang. Sample 8483. Clay mineral analysis.
CMA 3.6 		 Basgo. Lotsāba Lhakhang. Sample 11946. Clay mineral analysis.
CMA 3.7 		 Basgo. Lotsāba Lhakhang. Sample 11948. Clay mineral analysis.
CMA 3.8 		 Basgo. ‘Lhakhang close to the road’. Sample 8475. Clay mineral analysis.
CMA 3.9 		 Basgo. ‘Lhakhang close to the road’. Sample 11928. Clay mineral analysis.
CMA 3.10 	Basgo. ‘Lhakhang close to the road’. Sample 8499. Clay mineral analysis.
CMA 3.11 	Basgo. ‘Lhakhang close to the road’. Sample 8472. Clay mineral analysis.
CMA 3.12 	Basgo. ‘Lhakhang close to the road’. Sample 11933. Clay mineral analysis.
CMA 3.13 	Basgo. Building raw material. Sample 15410. Clay mineral analysis.
CMA 3.14 	Basgo. Building raw material. Sample 11915. Clay mineral analysis.
CMA 3.15 	Basgo. Building raw material. Sample 15411. Clay mineral analysis.
CMA 3.16 	Basgo. Building raw material. Sample 8465. Clay mineral analysis.
CMA 3.17 	Basgo. Building raw material. Sample 11952. Clay mineral analysis.
CMA 3.18 	Tunlung. Thabsa. Sample 11748. Clay mineral analysis.
CMA 3.19 	Tunlung. Thabsa. Sample 15412. Clay mineral analysis.
CMA 3.20 	Ne. Thabsa. Sample 11919. Clay mineral analysis.
CMA 3.21 	Basgo. Thabsa. Sample 15515. Clay mineral analysis.
CMA 3.22 	Likir. Tandoor stove and pottery clay. Sample 11751. Clay mineral analysis.
CMA 3.23 	Likir. Dzasa. Sample 11752. Clay mineral analysis.
CMA 3.24 	Likir. Adobe brick. Sample 11763. Clay mineral analysis.
CMA 3.25 	Likir. Clay pit. Sample 11921. Clay mineral analysis.
CMA 3.26 	Likir. Sand. Sample 11749. Clay mineral analysis.
CMA 3.27 	Likir. Sand. Sample 11749. Clay mineral analysis. Di-octahedral and tri-octahedral 

components.
CMA 3.28 	Basgo. Samples 15410, 15411 and 15915. Content of smectite and vermiculite.

		  Simultaneous thermo analysis
STA 3.1 		  Basgo. Lotsāba Lhakhang. 8482. Simultaneous thermal analysis.
STA 3.2 		  Basgo. Lotsāba Lhakhang. 8483. Simultaneous thermal analysis.
STA 3.3 		  Basgo. ‘Lhakhang close to the road’. 8475. Simultaneous thermal analysis.
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STA 3.4 		  Basgo. ‘Lhakhang close to the road’. 8472. Simultaneous thermal analysis.
STA 3.5 		  Basgo. Sample 8465. Raw material. Thetsa and dzasa mixed. Simultaneous thermal 

analysis.
STA 3.6 		  Tunlung. Sample 11748. Raw material. Thabsa. Simultaneous thermal analysis.
STA 3.7 		  Tunlung. Sample 15412. Raw material. Thabsa. Simultaneous thermal analysis.
STA 3.8 		  Ne. Sample 11919. Raw material. Thabsa. Simultaneous thermal analysis.
STA 3.9 		  Likir. Sample 11751. Raw material. Thabsa. Simultaneous thermal analysis.

		  Infrared spectroscopy
IRS 3.1 		  Tunlung. Sample 15412. Infrared spectroscopy. Below: Showing the content of well-

crystalised kaolinite.
IRS 3.2 		  Ne. Sample 11919. Infrared spectroscopy. Below: Detail showing the content of well- 

crystalised kaolinite.	

Appendix Chapter IV

		  Tables
Table 4.3 		 Climate data.
Table 4.4 		 Grain size classes.
Table 4.5 		 Results of bulk mineral analysis.
Table 4.6 		 Results of clay mineral analysis.


