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Fig. 1 a-f. a and b. The IM.3-1931 head mounted on a black stand. The dowel in the neck runs parallel to the neck and gives the head 
a pronounced downward gaze (negative number 66113 and 66114, respectively; V&A, 1931). Burial deposits are still visible on and around 
the right ear; c. The head before the cleaning in the late 1980s (pre-1988; V&A, 2017); d and e. The head after cleaning and mounted on a light 
base, with dark plaster connecting the base to the lower portion of the neck (1988?); f. The interior layers of the head, following the removal 
of a copper dowel (1988; V&A, 2017). © Victoria and Albert Museum, London.
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and grey, stucco sculpture, by nature more porous than schist, 
often retains traces of their original painted decoration2. 
While the making of ancient Greek and Roman sculptural 
polychromy has been the subject of intense scholarly studies 
and fierce debates since at least the late 18th century3, 
Gandharan sculptural polychromy has received limited atten-
tion. Only a handful of technical investigations exist on metal 
and schist sculpture4, and on clay and stucco5. 

This paper focuses on the history, making and signifi -
cance of a c. 4th-5th century stucco head in the Asian collec-
tions of the Victoria and Albert Museum (IM.3-1931) and 

Introduction

The appearance of ancient stone sculpture in the 
Mediterranean, Central Asia and the India Subcontinent is 
often associated with pristine, unpainted surfaces, apprecia-
ted for their unblemished appearance. This is certainly the 
case for ancient Greek and Roman sculpture, which has been 
long praised for its whiteness1. However, it is a well-known fact 
that ancient sculpture was generally painted and the Buddhist 
sculptures from the Gandharan region are not an exception. 
While most schist sculpture now appears “elegantly” uniform 

Résumé. Cette étude présente les résultats d’une recherche technique 
et historique sur une importante tête du Gandhara conservée au 
Victoria and Albert Museum, à Londres. Cette œuvre occupe 
depuis des années une place éminente dans l’histoire de l’art 
gandharien en raison de sa grande qualité esthétique. Pourtant, 
elle n’a guère été étudiée scientifi quement depuis son exposition au 
musée dans les années 1930. Aux recherches sur les données 
matérielles, muséales et de conservation-restauration s’est ajoutée 
une analyse structurelle utilisant des techniques non-invasives 
hors contact : imagerie, spectroscopie IRTF (Spectrométrie 
infrarouge par transformée de Fourier), XRF (analyse par 
fl uorescence X), FORS (Spectrométrie par réfl exion à l’aide de fi bre 
optique). Le support se compose de plusieurs couches de mortier 
chaux-plâtre (plâtre de gâchage). Les pigments, appliqués 
uniquement sur les principaux traits du visage (tels que les lèvres, 
les yeux) et sur les cheveux, sont respectivement une ocre rouge de 
grande qualité et un noir non identifi é. Un examen attentif de la 
construction de la tête a permis de déterminer qu’elle appartenait 
probablement à une représentation iconique du Bouddha, par 
opposition aux scènes narratives.

Mots-clés. Gandhara, stuc, plâtre de gâchage, polychromie.

Abstract. This study presents the results of a technical and art 
historical study of an important Gandharan head from the 
Victoria and Albert Museum. For several years, the head has 
played an important role in the history of Gandharan art, because 
of its high aesthetic qualities. However, the head has received 
limited scholarly attention since its fi rst display in the 1930s. This 
study reviewed the head’s physical, curatorial and conservation 
history and determined its construction using non-invasive and 
non-contact investigative techniques (technical imaging, FTIR, 
XRF and FORS). The support consists of several layers of a lime- 
and gypsum-based plaster (gauging plaster) and only salient 
elements of the face (e.g. lips, eyes and hairline) and the hair were 
painted, with a high-quality red ochre and with an unidentifi ed 
black pigment, respectively. A careful examination of the 
construction of the head allowed to determine that it probably 
belonged to an iconic representation of the Buddha, as opposed 
to a narrative scene. 

Keywords. Gandhara, stucco, gauging plaster, polychromy.
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identifi able as the Buddha by the presence of lakshanas, or 
auspicious marks, such as the hair knot, or ushnisha, and the 
forehead mark, or urna. The presence of the elongated and 
pierced earlobes is an allusion to the Buddha’s former prin-
cely status, when he wore heavy pendant earrings (fi g. 1 a). 
The head still retains traces of red colour on various areas, 
including the lips, the eyes, the philtrum and hairline. Small 
remnants of a black pigment can also be seen in the hair and 
above the upper lip. The materials and techniques used to 
create the head are studied using scientifi c techniques and 
placed within a wider archaeological/art-historical context, 
to provide further insights into its original appearance, prove-
nance and function. 

Stucco: lime, gypsum or clay?

The term stucco is commonly used to describe a plastic mate-
rial that, upon setting, hardens to a solid, dense material, 
which is relatively durable. The plasticity of the material 
allows it to be modelled and moulded in complex sculptural 
forms6.

Despite its confusing and multiple defi nitions, and to 
maintain a continuity in the traditional terminology, in the 
context of this paper, the term stucco will exclusively refer to 
lime- (CaCO3) or gypsum- (CaSO4)-based compounds, which 
are the binding agent and whose properties can be modifi ed 
by the addition of aggregates, such as sand and straw, and 
additives, such as organic materials, including gums, proteins, 
oils, etc. Therefore, earthen-based compounds, in which clays 
constitute the main binder, with the addition of aggregates 
and additives, will not be included in the defi nition of stucco7. 
This terminology is therefore bound to create some level of 
confusion, as earthen-, lime- and gypsum-based compounds 
are commonly encountered together in Gandharan stucco 
sculpture, where an earthen-based core serves as a secondary 
support for the lime- and gypsum-based stucco; the secon-
dary support, which is connected to a primary support/archi-
tecture, can also be made of stone, stone rubble, lime-based 
stucco, wood and other composite materials8. 

 Methodology

An iterative and incremental approach was used for this study, 
which begun with archival research on the physical, curatorial 
and conservation history of the head. Subsequently, a sequence 
of non-invasive investigations was undertaken in order to 
understand the materials and techniques used for the creation 
of the head. Following visual observations with and without the 
aid of magnifi cation, ultraviolet and infrared imaging was used 
to identify areas for point analysis with analytical techniques: 
X-ray fl uorescence spectroscopy (XRF) was undertaken to 
determine elemental composition, Fourier-transform infrared 
spectrometry (FTIR) was used to identify organic and inorga-
nic compounds and Fibre optics reflectance spectroscopy 

(FORS) was employed to characterise the pigments. 3D photo-
grammetry was used to study the position of the head with 
respect to the viewer in different contexts (see the Appendix 
for the details of the experimental setups).

A stucco head of the Buddha at the V&A

Physical history

IM.3-1931 is an approximately life-size (H. 29 cm; W. 18 cm; D. 
19 cm) head, now in the collections of the Victoria and Albert 
Museum, London. The head was acquired in 1931 for the 
expensive sum of £500 from Harold Spink (Spink and Sons). 
Before the head was acquired, culturally signifi cant exchanges 
took place between the museum curators and the experts in 
the fi eld at the time. A summary of these conversations will be 
reported here9. From the earliest exchanges between H. Spink 
and the museum, it appeared clear that the head had attracted 
considerable attention because of its aesthetic qualities. On 27 
June 1931, A. J. D. Campbell, the curator of the Indian Section, 
writes to Sir Eric Maclagan, the director and secretary of the 
museum, suggesting the purchase of the head. He describes 
the head as a “Bodhisattva-head of prince Siddhartha, cast 
from a mould in lime-composition with traces of tinting. Made 
at the extreme end of the Graeco-Buddhist period, in the 
5th century A.D”. He goes on to add that:

“The Bodhisattva is a supreme work of art and only 
requires to be seen, for its necessity for the India Museum 
collection to be apparent. Its condition is practically perfect. 
There is no piece in the examples of the Graeco-Buddhist 
period in this museum which approaches it in technique and 
spiritual beauty, and if purchased, it will be a permanent refu-
tation to those critics who hold that no good thing came out 
of this school.”

On 30 June 1931, Sir Eric Maclagan writes to the Earl of 
Ilchester for advice, mentioning that he could not reach 
expert Sir Edward D. Maclagan, the President of the Royal 
Asiatic Society of Great Britain and Ireland. After stressing 
that Campbell had praised the signifi cance of the head, he 
adds that, because of the absence of his cousin E. D. Maclagan, 
he had showed a:

“photograph [of the head] to [Reginald] Blomfi eld at 
the Athenaeum this morning, since he is our principal adviser 
for sculpture other than Indian. He is enthusiastically in 
favour of the purchase; indeed he admired the head a great 
deal more than I had expected that he would! I feel bound 
to add that Lord Lee, on the other hand, says that it looks like 
Greta Garbo at her worst.”

Ilchester’s fi rst response is that the “the photo gave [him] 
a somewhat lackadaisical impression!”. However, after 
viewing the object, he writes: “The head appears to me to be 
the most remarkable, and as I suspected the photograph does 
not do it justice.” Importantly, he also adds that committees 
of qualified experts should be put in place to advise on 
acquisitions. 
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On 15 July 1931, just approximately 
two weeks after the head was presented 
to the museum, the director confi rms 
the purchase, which is received with 
much enthusiasm by H. Spink the 
following day. 

These exchanges provide an inte-
resting insight into the perception of 
Asian art in the f irst part of the 
20th century: the need for Campbell to 
refute the detractors of the art of 
Greater Gandhara and the comments 
of Lord Lee, despite the late date, 
appear to betray a lingering prejudice 
towards non-Western art. 

The head has been on display since 
its purchase and widely appreciated for 
its aesthetic qualities. However, despite 
the fame of the head, which has travel-
led to a number of international exhi-
bitions over the decades, it has received 
limited scholarly attention. Based on 
art-historical comparisons, it has tenta-
tively been assigned to the site of Hadda 
in Afghanistan10, as well as to the 
monasteries in Taxila, Pakistan, with 
stylistic infl uences from Gupta art11. 

Curatorial and conservation 
history

Since its purchase, the head appears to 
have been on prominent display as an 
example of Gandharan art. The earliest 
surviving photograph (1931) – possibly 
the very one attached to Maclagan’s 
letter – shows the head mounted fron-
tally on a dark, square support, with the 
length of the neck running parallel to 
the supporting dowel, which is invisible 
in the photograph (fi g. 1 a; see also another early view in fi g. 
1 b). The orientation of the dowel gives the head an inclined 
position with a markedly downward gaze. Figure 1 b clearly 
shows burial deposits on and around the right ear. In pre-1988 
images, the head appears to be mounted with a similar orien-
tation, but on a lighter base, with plaster connecting the broken 
section of the neck to the mounting block (fi g. 1 c-e).

The record is silent until 1984, when John Larson, Head 
of Sculpture Conservation, requests for a “cutting of a 
limestone base block and fi tting”. Conservator Kate Garland 
observes that there are “layers of grime covering [the] stucco 
and concealing [the] polychrome[y]. Also some fine clay 
concealing pigment – especially around the ears – has been 
excessively cleaned in the past, removing virtually all pigment”. 
Figure 1 c probably shows the head prior to the cleaning 

intervention in the 1980s. In this occasion, the surface of the 
head was “brushed with a dilute (3-5%) solution of polyvinyl 
alcohol (Rhodoviol 11-125, Rhône-Poulenc, France) to conso-
lidate the remaining pigment” and cleaned under the micros-
cope with swabs and de-ionised water. Greasier areas were 
instead treated with a “50/50 solution acetone/water”. In addi-
tion, “hot water cotton wool poultices were used on the cheeks 
and chin, were the grime was particularly stubborn”. The fi ne 
clay in the hair and ears was softened with water and 
subsequently thinned to reveal more pigment. The inner 
layers, visible at the back of the head and the bottom of the 
neck, were consolidated with Raccanello 55050 – an acrylic 
silane mixture, and a “dilute PVOH solution brushed on [the] 
surface to saturate pigmented areas”. Figure 1 d-f probably 
shows the head after the cleaning treatment.

Fig. 2 a-d. The IM.3-1931 head. a. Front; b. Rear; c. Left side; d. Right side. The back of the head 
shows that it is composed of several layers of stucco and that it was attached to a wall or primary 
support. The dotted lines represent the two different orientations of the portion of the head in 
contact with the primary support. © G. Verri. Courtesy of Victoria and Albert Museum.
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In 1988, conservator R.O.G. Cook removed a copper dowel 
from the neck by chiselling out the plaster, which held it in 
place. In the conservation record, a photograph of the head 
shows the interior of the stucco (fi g. 1 f). As this image probably 
corresponds to the 1988 intervention, when the copper dowel 
was removed, it may allow us to also date the similar photogra-
phs in fi gure 1 d and e to the same year. With an Ancaster 
limestone mount, which was inserted in 1988 and currently in 
place, the head is presented with a slightly different inclination, 
as the dowel is now roughly parallel to the main axis of the 
head, rather than the neck12. The head was assessed by conser-
vator Victor Borges in the Sculpture Conservation Department 
prior to its installation in The Robert H. N. Ho Family 
Foundation Galleries of Buddhist Art in 2017. It was found to 
be structurally stable and no treatment was deemed necessary, 
in accordance to the principles of minimal intervention13; such 
principles were not always abided by during periods of more 
interventive and experimental approaches, as in the 1970s or 
1980s. The only modifi cation was the new display plinth which 
allows the head to be displayed on an angle much closer to the 
original position of the head.

Results and discussion

Core and coarse stucco layers

Figure 2 presents four views of the head. A detail of the back 
view shows that it is composed of several superimposed layers 
of stucco (fi g. 3). Varma indicates that this type of sculpture 
normally comprises a core (wood, stone, rubble, earthen plas-
ters or stucco, etc.), around which layers of earthen plasters 
and/or stucco are applied to build up the shape of the 
fi gure14. The only photograph of the inner parts of the head 
dates to 1988 and does not show remains of any material other 
than stucco (fi g. 1 f). Similarly, the X-ray radiograph of the 
head (not shown here) shows a fairly uniform composition 
throughout the thickness of the head. At the centre of the 
head, the radiograph reveals the modern stainless steel dowel 
and, around and above it, a darker area, corresponding to the 
less-dense polyester resin, which keeps the dowel in place. 
While the now-hollow internal part of the head might have 
originally housed a wooden or stone core, there is no clear 
evidence for its original presence (see fig. 4 for another 
example of this kind of construction). The interfaces between 
layers are too thin to be clearly distinguished in the radio-
graph. However, at least four layers of uneven coarse stucco, 

Fig. 3. Detail of the rear of the head, showing the 
inner stucco layers, irregularly applied on top of one 
another. These layers are composed of a lime-based 
stucco with some gypsum, large mineral aggregates 
(schist(?)) and vegetable fi bres to counteract 
shrinkage upon setting. A fi ner, smoother layer of 
a similar composition, but with smaller aggregates, 
is applied atop the course layers and modelled while 
still fresh, as can be observed by the wide incision 
at the bottom left of the image. © G. Verri. Courtesy 
of Victoria and Albert Museum.

Fig. 4. Head of the Buddha, Lucknow State Museum, no 47,87. 
Front view (left) and rear view (right), showing the layers of 
stucco with aggregates forming the supporting structure of the 
head. © C. Luczanits.
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approximately 0.5-1 cm thick, are visible at the rear of the 
sculpture (fi g. 3). More may be present, but remain invisible 
to the naked eye and did not appear clearly in the X-ray radio-
graph. FTIR investigations (fi g. 5) revealed that the binding 
matrix of these four layers of stucco is very similar and 
composed of calcium carbonate15 with some calcium 
sulphate16. Small amounts of calcium oxalate (CaC2O4), in 
their hydrated forms (whewhellite (CaC2O4·H2O) or weddel-
lite (CaC2O4·2H2O)), were also observed17. 

While gypsum may be present as an impurity, it could also 
be derived by a partial and superfi cial sulphation of the lime 
matrix due to historic environmental pollution18. However, 
another, more likely explanation is that calcium sulphate hemi-
hydrate (CaSO4 1/2H2O), also known as Plaster of Paris, was 
intentionally added to change the working properties of the 
stucco. The addition of calcium sulphate hemihydrate to lime 
putty accelerates the drying time of stucco and also infl uences 
its performance characteristics, by reducing its shrinkage; 
known as gauging plasters and widely attested in Italy in the 17th 
and 18th centuries, these compounds allow for a more control-
led and rapid operation, when constructing the various layers, 
which would otherwise require longer setting time in the case 
of pure calcium hydroxide, or slaked lime (Ca(OH)2)19. In 
Antiquity, this type of mixture (gypsum and calcite) was obser-
ved in Parthian stucco by Simpson in 201220. However, already 

in 1996, Middleton21 noticed the pres-
ence of this mixture in Gandharan 
stucco in an unspecified number of 
examples from the Gandharan collec-
tions at the British Museum, but does 
not discuss its use in detail. Similarly, 
Varma22 reports Barthoux’s own obser-
vations of lime/gypsum stucco from 
Hadda23.

The presence of oxalates could be 
attributed to the degradation product 
of an organic material, e.g. an additive, 
such as a gum, protein or oil24, added 
to the stucco mixture to improve its 
working properties and performance 
characteristics upon setting. However, 
it could also be the result of the degra-
dation of a more modern consolidant, 
such as those applied to consolidate 
powdery paint layers. In addition, the 
method(s) of formation of oxalates 

remains poorly understood and microbiological sources are 
also a possibility25. Thin-section analysis may shed more light 
on the nature, origin and distribution of the calcium oxalates. 
Irregular and generally round in shape (max. 0.3-0.5 cm 
long), schist(?), small rocks and vegetable fibres26 are 
homogeneously dispersed in the matrix (fi g. 6 a and b). The 
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Fig. 6 a-b. a. Coarse stucco (right) and fi nishing stucco (left) layers at 
the rear of the ushnisha. The fi nishing plaster has a more 
homogeneous distribution of angular aggregates, which might have 
been deliberately crushed and added to the lime and gypsum matrix 
to create a fi ner surface, in which to model the details of the neck, 
face and hair with greater precision; b. Detail of the coarse plasters at 
the neck level, showing the course schist-like aggregates, other small 
coloured rocks of different dimensions and the remnants of coarsely 
chopped fi bres (centre). © G. Verri/V. Borges. Courtesy of Victoria 
and Albert Museum.

a

b

Fig. 5. FTIR spectrum of one of the course layers of stucco. All course stucco layers have a very 
similar composition. “C” indicated the vibrational modes of calcite, “G” of gypsum and “O” 
of calcium oxalates (whewellite/weddellite). © G. Verri.
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function of the aggregates and fi bres is to counteract the 
shrinkage of calcium hydroxide upon setting; the round 
shape of the rocky aggregates seems to indicate that they were 
not all intentionally crushed for the purpose of making the 
sculpture. Fibres, which are now white in colour – perhaps 
bleached by the high alkalinity of the binding medium – also 
appear to be irregular in shape and length. In some instances, 
the fi bres themselves can be seen under magnifi cation and, 
when gently touched, they are found to still retain some elas-
ticity. However, in many other instances, the fi bres have enti-
rely disappeared, leaving an impression of their striated shape 
in the stucco. It remains unclear if the missing fi bres were lost 
because of mechanical action or have decayed over time.

Finishing layer and skin tones

Atop the coarser stucco layer, a fi nishing layer (c. 0.5-0.8 cm) 
is applied. The matrix of the fi nishing layer has a very similar 
composition to that of the coarse layers (lime with some 
gypsum), but the aggregates and fi bres appear fi ner and more 
homogeneous in both size and distribution. The overall colo-
ration of the aggregates is similar to that of the coarse layers, 
but the shape of the aggregates is generally more angular 
(fi g. 6 a). This observation may indicate that they were deli-
berately crushed, sieved and added to the fi nishing stucco 
layer, to provide the artist with a fi ner surface, on which to 
accurately model the details of the hair, face, ears and neck. 
Another possible explanation is that the stucco mixture itself 
was further ground or sieved and used for the uppermost 

layer. This lime- and gypsum-based finishing layer was 
worked, while still wet, with tools and fi ngers; the incisions 
used to form the hair are particularly clear at the back, where 
they have not been fi nished to the same level of accuracy as 
the front (see for example the bottom-right of fi gure 3, where 
rough incisions with a rounded tool form the wavy strands of 
hair). However, rather deep incisions with accumulated 
stucco at the edges, which clearly indicate that the head was 
modelled while the stucco was still fresh, can also be seen in 
many locations on the face, including the eyes and the nose. 
It has been reported27 that, while the hair was indeed clearly 
modelled by hand, the face was created with the aid of a 
mould and subsequently fi nished by hand. While this in prin-
ciple not impossible, in accordance with Varma’s observa-
tions28, it appears more likely that the head was entirely 
modelled freehand, given the highly three-dimensional 
nature of the face and the presence of incisions that could 
have only been made on fresh stucco. 

The ears (fi g. 7 a-c), which also appear to have been 
made of the fi nishing stucco, were created by amassing layers 
of stucco and then fi nished to the same level of quality at the 
front. The back of the right ear, however, which was very close 
to the wall and therefore diffi cult to model and not easily 
visible, is roughly fi nished with the supporting layers clearly 
observable (fi g. 7 a). By contrast, the back of the left ear, 
which was considerably more exposed, is highly fi nished and 
the supporting stucco is modelled to closely follow the shape 
of the ear (see also below for further considerations on the 
original orientation of the head in situ) (fi g. 7 b-c). A very 
similar head of a Buddha in the St Louis Art Museum 

Fig. 7 a-c. a. Right ear; b. Left ear. Stucco was amassed at the back of the ears to support them. The right ear, which is very close to wall, was not 
fi nished at the back, while the left ear was highly fi nished, as it was more visible. In addition, the stucco supporting the lobe forms an angle with 
the head. This may suggest that the head was seen from below, as the angled support would have given the impression of a freely dangling 
elongated earlobe; c. The left ear in raking light, where the fi ngerprints of the artist can be seen on the tragus. © G. Verri. Courtesy of Victoria 
and Albert Museum.
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(43:1931, intriguingly acquired in the 
same year as IM.3-1931 and sharing 
remarkably similar stylistic details, such 
as the hair and facial features) shows a 
nearly identical orientation and treat-
ment of the ears (fi g. 8). The different 
level of fi nish of the ears is also possibly 
an additional indication that the head 
was modelled in situ, rather than ex situ 
and subsequently mounted on the body 
by means of a dowel. The back of the 
right ear might have not been fully 
fi nished because of the limited space 
between the wall and the ear, rather 
than exclusively because it was not 
easily visible.

On the skin of the face only, an 
even fi ner layer appears to have been 
applied (fi g. 9). This layer, approxima-
tely 1 mm thick, is however not visible 
in all areas. This may indicate that the 
fi ne layer was applied over the fi nishing 
layer when the latter was not fully set, 
so the two have merged “seamlessly”. 
For example, this layer is clearly visible 
in the neck area, but not along the hair-
line. It also possible that the application of the fi ne layer was 
performed in different stages, making the modelling progress 
not necessarily linear or straightforward to interpret. This 
layer is composed of mostly gypsum, lime and very small 
aggregates (submillimetric). The FTIR spectrum (fi g. 10) 
shows the OH- bending (peaks at c. 1626 cm-1 and 1685 cm-1) 
and stretching (peaks at c. 3404 cm-1 and 3547 cm-1) of 
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Fig. 8. Head of the Buddha, Saint Louis Art Museum, United States (43:1931), front (left) 
and rear (right) views. The overall style, construction, orientation and application of red 
and black paint on this head are very similar to those of the Victoria and Albert Museum head. 
Intriguingly, the head was acquired in the same year, 1931. © Saint Louis Art Museum.

Fig. 9 a-b. a. The skin tones are made of a thin layer 
of a gypsum-rich lime-based stucco layer, approximately 
1 mm thick. In some areas, as in the neck, this layer is 
quite clearly visible, while in some other areas, as along 
the hairline, it appears to have blended seamlessly into 
the fi nishing stucco layer. This may suggest that stucco 
layers were not fully set when new layers were applied. 
Linear “scars”, possibly the impressions left by now-lost 
fi bres, are also evident on the cheek; b. Detail of skin 
tones below the left eye, showing the presence of various 
aggregates, including hematite. © G. Verri. Courtesy of 
Victoria and Albert Museum.

a b
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gypsum in a pronounced derivative mode29. A considerable 
number of red and yellow, sub-millimetric aggregates are also 
present in this layer. As already observed by Middleton30, red 
aggregates are present in polished layers to impart the layer 
a pale buff, fl esh tone. As already speculated by Middleton31 
and Tarzi32, FORS measurements confi rmed the use of a 
hematite (α-Fe2O3)-rich compound, probably a red ochre 
(fi g. 11, light red line), thanks to the infl ection point at c. 
580 nm and apparent absorbance maximum at c. 875 nm33. 
These features are barely visible, as the red pigment is not 
abundant. Small recessed areas, reminiscent of now-lost fi bres 

are scattered on the skin of the face, 
suggesting that fi bres were also origi-
nally mixed in the fi ner layer or that the 
f inishing layer below was partially 
exposed during the polishing process. 
The skin of the face is now polished to 
a sheen, but more recessed areas still 
retain the impressions of fi ngerprints, 
such as on the sides of the nose. While 
the impact of modern consolidation 
may have contributed to the polished 
appearance of the skin tones, when the 
head is observed with a strong raking 
light, the cheeks appear not to be 
smooth, but characterised by “facets”, 
possibly the result of the pressure 
imparted by a metal (?) tool (fi g. 9 a). 
When semi-set, that is when the surface 
of the stucco is beginning to harden, 
lime-based plasters can be polished to 
high levels of brilliance, as already 
observed by Vitruvius in his discussion 
of Roman plasters34. In addition, the 
derivative mode of the OH stretchings 
and bendings of gypsum, as discussed 
above, also indicates that the surface is 
highly refl ective35.

Polychromy

Red pigment is still clearly visible on 
the lips, philtrum, nose, lower eyelid, 
urna, ears, chin, neck folds and hair-
line and a black colour is also present 
above the lips and in the hair. The 
FORS spectrum of the red areas 
(fig. 11, dark red line) revealed the 
presence of hematite as the main chro-
mophore, again suggesting the use of a 
red ochre; this result was confi rmed by 
the presence of iron in the XRF spec-
trum (not reported here). With the 
exception of the lips, where the colour 
appears to have been applied thinly on 

the whole lips with an additional strengthening line on the 
upper and lower edges of the lips, as well as the in the sinuous 
fold separating the lips, the paint layers have been applied as 
single lines. This type of paint application is quite common 
in Gandharan stucco (see, for example, the bodhisattva head 
at the British Museum, BM 1962, 0421.2 and the Buddha 
head in the Saint Louis Art Museum, fig. 8). The black 
pigment could not be identifi ed with the available instrumen-
tation. It remains unclear if the black colour above the lips 
is the remnant of a painted moustache. However, its distribu-
tion is not consistent and the infrared image did not reveal 

Fig. 1 0. FTIR spectrum of the polished skin. The surface is highly polished, so that derivative 
phenomena prevail for OH- bending and stretching modes for gypsum. “C” indicated the 
vibrational modes of calcite, “G” of gypsum, “O” of calcium oxalates (whewellite/weddellite) 
and “S” the possible presence of a silicate, potentially caused by the fi ne aggregates. 
© G. Verri. Courtesy of Victoria and Albert Museum.

Fig. 11. Refl ectance spectra of the skin tones (light red), the lips (dark red) and a hematite 
reference standard (black). Hematite, in the form of red ochre, is found in the skin tones in 
small quantities, while the red used for the lips and other details is fairly pure. 
© G. Verri. Courtesy of Victoria and Albert Museum.
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any further indication on the presence of moustaches. No 
clear traces of pigment could be seen in the pupils, but the 
UV-refl ected image shows dark areas within the eyeballs. UV 
radiation is normally strongly absorbed by organic 
compounds, such as binders, which appear darker in a 
UV-refl ected image. While these dark areas are reminiscent 
of irises (fi g. 12), their shape does not compare well with to 
the way in which irises are normally represented in 
Gandharan art (e.g. BM 1962, 0421.2), as they are rather large 
and extending from the upper to the lower eyelid. Therefore, 
it is possible that the brighter areas in the corner of the eyes 
are in fact the remnants of painted caruncles, which give the 
false impression of large irises.

In many areas, including the skin tones by and below the 
ears (see, for example, fi g. 9 a), a fi ne buff, silty layer was 
initially thought to be surviving paint representing a natura-
listic skin colour, as in the case of the Mes Aynak examples36. 
However, upon closer examination under magnifi cation, it 
appears that this layer is more likely to be burial accretion, 
partially removed during past cleaning interventions. The 
characteristic craquelure of this layer, which is also found above 
the red paint layers, is reminiscent of silica-rich soils that have 
undergone drying and wetting cycle(s). The presence of sili-
cates was confi rmed by the Si-O antisymmetric stretching, in 
reststrahlen mode, around 1 000 cm-1 in the FTIR spectrum of 
the area below the left ear (not reported here).

Fig. 12. UV-refl ected image. Brighter 
areas, probably corresponding to 
now-lost painted caruncles, can be seen 
in the corners of both eyes. © G. Verri. 
Courtesy of Victoria and Albert 
Museum.
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The orientation of the head

The rear of the head clearly indicates that the sculpture was 
not positioned frontally, but in a pronounced three-quarter 
view. At the back of the sculpture, the portion of the fi nishing 
plaster that was in contact with the primary support is in fact 
positioned considerably closer to the right ear than the left 
(fi g. 2). The exact position of the vertical axis of the head 
with respect to the normal of the supporting wall is more 
diffi cult to determine; two likely orientations might have run 
along the length of the neck or the length of the head – 
either of which could have been positioned roughly perpen-
dicularly to the ground. These two orientations summarily 
correspond to the early mounting (fi g. 1 a and c) and the 
current (fi g. 2 a); the fi rst option sees the head pronouncedly 
tilted to the right, while latter sees the neck at an angle with 
the rest of the body. However, if it is assumed that the main 
axis of the head (or the neck) was nonetheless approximately 
positioned in parallel to the plane of the supporting wall, 
fi gure 2 c suggests that another structure, probably an incli-
ned halo, was protruding towards the top of the head (see 
the dotted lines, indicating the different orientations of the 
interface between the fi nishing plaster and the support). 

While inclined halos are not a common 
feature of Gandharan art, their use 
might be understood when considering 
the height at which the sculpture was 
intended to be observed (see below). 
In her comprehensive study of the 
head, Errington37 suggested that the 
head could have been part of a group 
of seated Buddhas and mentions 
Mohra Moradu as an example38, which 
shows a seated Buddha whose face is 
just slightly turned to the left. Another 
possible explanation will be examined 
here, as the inclination of the head and 
the pronounced three-quarters posi-
tion are also commonly found in stan-
ding figures. Additionally, if a late 
dating (4th-5th century), as suggested 
by John Guy39 and others, is accepted, 
it is more likely that a standing fi gure 
in a three-quarters view would have 
been part of set of fl anking Buddhas, 
rather than a character in a narrative 
scene, as also suggested by Guy40; 
moreover, large-scale stucco composi-
tion of narrative scenes are in fact pres-
ently unknown in Gandharan art. By 
contrast, progressive elements of 
Mahayana thought become more and 
more popular in late Gandhara, as 
argued by Rhi in his essay on aspects of 
Mahayana in Gandharan Buddhism41, as 
well as earlier by Lamotte42 and 

Fig. 13. Stucco Buddhas in the National Museum, 
New Delhi, India. © G. Verri. 

Fig. 14 a-b. a. (top) plinth of southern façade of Stupa K, 1 at Tapa-i-Kafariha, Hadda (Barthoux, 
2001, p. 121, fi g. 102), showing a sequence of life-size Buddhas with inclined heads; b. Northern 
face of the main stupa at Jaulian near the city of Taxila (Marshall, 1951, pl. 106), showing large-
scale Buddhas between pilasters, similar to (a). 

b

a
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Bechert43. Figure 13 shows an example of two symmetrical, 
standing Buddha fi gures presented in a three-quarter view 
from the National Museum in New Delhi. In this example, 
the left fi gure is visibly bent at the waist, giving the head a 
considerable twist, while the fi gure on the right, which is 
more similar to IM.3-1931, is inclined forward and to the 
right. Another example can be found in the now-lost Buddha 
triad from the Asian Art Museum, Collection of South, 
Southeast and Central Asian Art, Berlin44. Here the two 
Buddhas fl anking the central Buddha stand with heads bent 
and in different postures. Therefore, given the wide range 
of possible positions of such types of fi gures, it is impossible 
to unequivocally identify the original orientation of 
IM.3-1931. 

While representations such as the triad of Buddhas 
described above appear to be a very convincing interpreta-
tion, the head may also have belonged to other types of iconic 
depictions, such as a sequence of Buddhas. An example of 
this kind of representation can be seen on the plinth of 
southern façade of Stupa K, 1 at Tapa-i-Kafariha, Hadda 
(fi g. 14 a)45, or on the walls of the northern face of the main 
stupa at Jaulian near the city of Taxila (fi g. 14 b)46. All the 
Buddhas in Tapa-i-Kafariha have an identical posture, inclu-
ding a tilted head, which is reminiscent of the position of 
IM.3-1931 and the Buddha head in the St Louis Art Museum 
(fi g. 8); judging from the scale provided by Barthoux for the 
plinth of the stupa, the standing Buddhas have similar dimen-
sions to IM.3-1931. The stucco fi gures at Jaulian may give a 
sense of the overall appearance of such group of fi gures in 

their original context. A well-preserved, although smaller 
than life-size, example is on display at the Musée Guimet (MG 
17320), where the three Buddhas from the monastery of 
Bāgh-Gaï B56, Hadda, are positioned between pillars and 
show a very slight inclination of the head. However, inde-
pendently of the original group to which IM.3-1931 belonged, 
it was probably positioned on a plinth and therefore observed 
from underneath, as in the examples from Taxila, where 
many of the shrines were elevated from the ground level. This 
speculation implies that the ancient viewer would have had a 
different perspective to what can be appreciated today within 
a museum context, where the visitor can observe the head 
from a privileged viewpoint at close quarters. By changing 
the viewing point, the expression of the head changes consi-
derably, from meditative and pensive to assertive and power-
ful (fi g. 15). The elevated position with respect to the viewer 
is also in line with the level of fi nish of the head; as mentioned 
above, from the front the right ear would have been barely 
visible – hence its rough fi nish at the back, while the suppor-
ting stucco behind the lobe of left ear was highly fi nished and 
modelled at a sharp angle – the stucco support is very thin at 
the bottom end of the lobe and thicker at the upper end 
(fi g. 7 b), so that it would have not been visible when observed 
from below, leaving the viewer with an impression of a freely 
dangling elongated earlobe. 
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Fig. 15. 3D photogrammetric reconstruction showing the head from two possible viewpoints. 
© G. Verri. Courtesy of Victoria and Albert Museum.
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20. Simpson et al., 2012, p. 212.
21. Middleton, Gill, 1996, p. 364.
22. Varma, 1987, p. 88.
23. See also Pannuzi et al., 2019, p. 65.
24. See Bonaduce et al., 2019, p. 87.
25. Monico et al., 2013, p. 270-271.

26. Vegetable fi bres (few mm wide and 
of various lengths), distinguishable by their 
characteristic striated and structured shape, 
could not be analysed during this non-
invasive investigation.

27. Errington, Cribb, 1992, p. 210-211; 
Guy, 2007, p. 132.

28. Varma, 1987, p. 96.
29. Infrared radiation induces 

molecular vibrations (e.g. stretching and 
bending) in which parts of the molecule are 
harmonically displaced (e.g. stretched or 
bent) from their equilibrium position 
(Griffi th, De Haseth, 2007, p. 3). Such 
vibrations are visible in a spectrum as peaks 
and aid in the identifi cation of the molecule 
under investigation.

30. Middleton, Gill, 1996, p. 7.

Conclusions

The manufacturing technique employed to create the head 
of the Buddha at the V&A Museum is in line with previous 
studies, which noted in some instances the presence of 
gypsum in a lime-based stucco substrate. This may indicate 
the intentional use of gauged plasters (lime and gypsum), 
which can be used to modify working properties and perfor-
mance characteristics of stucco by, for example, accelerating 
the setting time. It also confi rmed that only some elements 
(e.g. eyes, mouth and hairline) of the face were highlighted 
using paint containing a high-quality red ochre. No evidence 
for now-missing paint layers (e.g. skin tones) were observed. 
The detailed observation and interpretation of the way in 
which the head was attached to its primary support, likely a 
wall, and the level of fi nish of its components – especially the 
ears – allowed to speculate that this head might have belonged 
to an iconic representation of the Buddha, such as a triad, as 
opposed to a narrative scene.
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Experimental Appendix 

Imaging

Visible images were acquired using a Nikon D800 camera 
equipped with two Yongnuo YN-560 fl ashes and 35mm, 50mm 
and 85mm macro Nikkor lenses. Macro-images were captured 
using a Wild Heerbrugg microscope and a FC-L-OC1 Dino-lite 
USB microscope. 3D Photogrammetry was undertaken using 
Agisoft Photoscan and Meshlab software. Multispectral 
imaging was acquired following the procedures and equipment 
described in Verri, Saunders, 2014.

XRF

XRF measurements were undertaken using an ELIO spectro-
meter manufactured by XGLab (50kV, 40μAmp, 200s).

FTIR

FTIR spectra in the 600-4000 cm-1 range were acquired using 
a 4300 Handheld FTIR manufactured by Agilent (100 scans, 
4cm-1 resolution).

FORS

Refl ectance spectra in the 300-1000 nm range were acquired 
using an Ocean Optics USB2000+ spectrometer and a HL2000 
radiation source (100 scans, 0.1 ms integration time).
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35. Miliani et al., 2012, p. 296.
36. See for instance the head of the 

Buddha in NMA (2012: 45), where traces of 
a pinkish skin tones can be seen on the 
cheeks; in the same exhibition catalogue, 
several other earthen-based Buddha heads 
still retain considerable amounts of the 
original skin tones.

37. Errington, Cribb, 1992, p. 210-211.
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40. Guy, 2007, p. 132.
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