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Notes

1. See Camps, J.; Pagès, M., 
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absis’, Butlletí del Museu 
Nacional d’Art de Catalunya, 
Barcelona, 3-12-1999, 3, 
pp. 19-29; Pagès, M., Sobre 
pintura mural romànica catalana, 
Barcelona, 2005, pp. 9-29.

2. See Garcia i Sastre, 
A., Els museus d’art de 
Barcelona: antecedents, gènesi i 
desenvolupament fins l’any 1915, 
Barcelona, 1997.

3. Documentation taken from 
the files of  the Museumplus 
2.0 museums collection 
manager.

When we speak of  a complete study and restoration of  a work of  art, we are 
referring to an operation affecting every layer in it; in other words, from the 
support to the polychrome. The Stoning of  Saint Stephen is the first transferred 
mural painting in the Museu Nacional d’Art de Catalunya collection to have 
received exhaustive treatment. So far, it has not been possible to apply a 
similar procedure to any of  the fragments making up the collection of  Ro-
manesque mural painting.

History and description

The mural paintings in the Museu Nacional d’Art de Catalunya were 
detached from their original location and transferred in order to preserve 
the Catalan cultural heritage. There are plenty of  articles and books that 
speak of  the plundering of  the mural paintings in the churches in the Cata-
lan Pyrenees at the beginning of  the 20th century and of  how Joaquim 
Folch i Torres, at the head of  the Board of  Museums (Junta de Museus), 
launched a delicate rescue operation to safeguard the mural paintings in 
the churches.1 Removing these paintings was the only way they could be 
preserved. The work of  the Stoning of  Saint Stephen belongs to the parish 
church of  Sant Joan de Boí (Vall de Boí, Alta Ribagorça) and in 1920 it 
was stripped from the wall, apparently in the church’s northern nave over 
the first arch beside the apse. Specialists have dated this depiction of  the 
martyrdom of  Saint Stephen to around 1100. The scene takes place out-
side the city of  Jerusalem, symbolised by the tower or gate on the left of  the 
composition. Three figures in profile are hurling large stones at the saint on 
the right of  the composition. As the stones strike him, Saint Stephen, on 
his knees with his hands open towards the light, prays for help from God. 
He gives himself  up to the Lord and the hand of  God illuminates and 
blesses him (fig. 1).

In January 1907 the Junta de Museus began the project to reproduce 
the Catalan Romanesque mural paintings in watercolour copies, in order 
to keep a colour record of  this heritage preserved in the churches of  the 
Pyrenees. The main author of  this task was the painter Joan Vallhonrat Sa-
durní. The large-format copy he made of  the fragment of  the Stoning of  Saint 
Stephen was exhibited in the Arsenal of  the Ciutadella in 1915, in what was 
the first installation of  Romanesque open to the public, showing the work 
being done by the Junta de Museus.2 This copy on paper is currently kept in 
the museum’s reserves.3

The work of  stripping the Stoning of  Saint Stephen and the larger part of  
fragments from the church was done by Franco Steffanoni and his partners. 
It entered the MAC (Museu d’Art de Catalunya) on 10 September 1920 
as part of  the group of  paintings acquired by Museus de Barcelona in the 
programme of  detachments undertaken between 1919 and 1923. In the mu-

Previous page:
Master of  Boí, Stoning of    
Saint Stephen, detail. c. 1100.



5

seum’s restoration workshops the back was cleaned to remove as much as 
possible of  the remaining mortar from the wall, before placing the transfer 
cloths in position with calcium caseinate from milk. Subsequently, the cloths 
attached with animal glue and used when the painting was detached from 
the wall were removed from the back. The work was placed on what we call 
a ‘first period support’, consisting of  a grid made of  wood, cloth and plaster. 
The transfer cloths with the painting were glued to the wood using gesso or 
calcium sulphate.

Not all the paintings in Sant Joan de Boí could be removed during the 
1920s and there is documentation showing how at the end of  the 1970s there 
was another programme of  detachments directed by Joaquim Pradell, head 
of  the Servei del MAC, and his team of  restorers. Fears that the paintings 
of  Sant Joan de Boí might be of  interest to antiquarians and collectors, they 
they might reach the art market and be exported, hastened the start of  the 
work of  detaching them.

Elements making up the work4

The Stoning of  Saint Stephen is a fragment of  a fresco wall painting that has 
been detached and transferred. It has not been possible to see the composi-
tion of  the original mortar. Just here and there in gaps in the picture layer the 
top layer of  lime can be seen mixed with greyish sand.

In the preparation layer, photomicrographs show a homogeneous stra-
tum, although there are some irregularities and incrustations as a result of  
the passage of  time, with finely ground material and very small grain. The 
stratigraphy is very simple as it reveals the preparation layer with the picture 

4. Among the constituent 
elements of  the work, the 
preparation layer, the picture 
layer and the colours have 
been taken from: Morer i 
Munt, A.; Font-Altaba, M., 
‘Investigació de les pintures 
romàniques a Catalunya’, 
Butlletí del Museu Nacional d’Art 
de Catalunya, Barcelona, 1993, 
1, pp. 73 and 76-80.

Fig. 1. Front of  the work before restoration.
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layer above it. The preparation layer is a stratum with a high concentration 
of  calcium. Calcite and quartz form this stratum and are integrated in the 
picture layer as a product over time of  carbonatation during and after paint-
ing of  the fresco.

The picture layer is regular and is made up of  the pigment mixed with 
clay to give it plasticity and achieve better fixation to the substrate, a thick 
pigment ranging between 30 and 50 microns. The polychrome had deterio-
rated due to bad leaks as a result of  which the painting had got wet and been 
eroded while still in situ. The black and white brush strokes that emphasised 
the line of  the drawing can be clearly seen. In general, the colour is evenly 
applied and the pigment is uniformly deposited on the preparation. The op-
tical density of  the pigments is good and the colour intensity varies, though 
in general it is high except for the black. Identified pigments are haematite 
(red), goethite (ochre), carbon of  fossil origin (black) and a mixture of  com-
pounds of  calcium and gypsum in the white. The ochre and black have been 
found to contain calcium oxalate in the form of  weddellite.

Lacunae are gaps where the original paint is missing, filled in as neutral 
areas. In the Stoning of  Saint Stephen these are located mainly at the bottom of  
the work. The study undertaken has shown different strata making up this 
area with unequal layers that created tensions between one another and with 
the original polychrome and affected the state of  preservation of  the work. 
This diversity of  superimposed layers and colours was the result of  succes-
sive earlier interventions. The transfer cloths, which act as the support for the 
painting, are cotton cloths impregnated with calcium caseinate5 and stuck di-

5. Horie, C.V., Materials for 
conservation: organic consolidants, 
adhesives and coating, London, 
1987, p. 144.

6. Novell Carné, Ma. T.; 
Marquès Emo, P., ‘Evolución 
de los soportes de la pintura 
mural en el Museu Nacional 
d’Art de Catalunya’, 
Restauración de Pinturas Murales: 
tratamientos y metodologias 
de conservación, Aguilar de 
Campoo, 2005, pp. 49-67.

Fig. 2. Back of  the work before restoration.
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rectly onto the back of  the polychrome. During the work, strips of  reinforce-
ment cloth, also cotton, were found here and there on the damaged edges. 

The support (fig. 2) was made in the 1920s with a grid of  wood, cloth and 
plaster.6 This support consists of  a stretcher in which are included eight large 
squares, with each square divided into nine quadrants, so that there are a 
total of  72 quadrants measuring approximately 22 x 23 cm.

Each quadrant has four strips of  the same cotton cloth binding the cloth 
and the wood with the plaster, so that there are a total of  288 reinforcements 
on the support to keep it taut.

Causes of  deterioration

There are various causes of  the gradual deterioration of  the work. The 
first is the fact that the Stoning of  Saint Stephen is a mural painting detached 
from its original location and transferred using two cloths attached with cal-
cium caseinate. The fresco painting had its original support changed from the 
mortar wall of  the church to a new one consisting of  a grid made of  wood, 
cloth and plaster, a combination of  very hygroscopic organic materials that 
are easily degraded, especially if  the environmental parameters are not right.

The second cause of  the deterioration arises from the antiquity of  these 
materials, going back almost a century, which plays an important part in 
their ageing and loss of  effectiveness.

The third reason to bear in mind is that from its detachment until today 
it has been manipulated and moved on different occasions, such as during 
the Spanish Civil War, when the museum’s works were taken to Olot. In 
addition, in the case of  the Stoning of  Saint Stephen, the work went to Paris in 
1937 along with the best works from the collections of  medieval art. Our 
fragment was exhibited at the Jeu de Paume on the occasion of  the exhibi-
tion entitled L’art catalan du Xe au XVe siècle, a show which was extended that 
same year at the Musée National Maisons Lafitte. Later the work travelled 
and formed part of  other exhibitions.

The fourth factor in the deterioration are the misfortunes that befell it in 
situ in the church of  Sant Joan de Boí, such as an earthquake, floods and the 
collapse of  the bell tower.

A fifth point worth mentioning is that the work is part of  a museum that 
is constantly changing, with different museographies and structural changes, 
such as the laying of  the foundations of  the Palau Nacional amongst oth-
ers, with all this means in terms of  handling and moving a work of  this size, 
weighing 47 kilos and measuring 184 x 353 cm.

One of  the main causes of  deterioration from the point of  view of  the 
conservation and restoration of  the item are earlier interventions taking 
place at different times with a wide variety of  materials. We find that, over 

7. L’art catalan du Xe au XVe 
siècle, Paris, Jeu de Paume, 
1937, cat. no. 9; L’Art catalan 
à Paris, Maisons Laffitte, 
Musée National, 1937, room 
I, cat. no. 3; El arte románico, 
Barcelona, Palau Nacional, 
1961; Prefiguració del Museu 
Nacional d’Art de Catalunya, 
Barcelona, Palau Nacional, 
1992; La descoberta de la 
pintura mural romànica catalana, 
Barcelona, Palau Nacional, 
1993; El arte románico y 
la escultura de vanguardia. 
Colecciones del MNAC, Madrid, 
Centro Cultural del Conde-
Duque, 2001; El esplendor del 
románico, Madrid, Fundación 
Mapfre, 2011.
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the years, whatever material was thought to be suitable for repairing the 
damage discovered was applied in different places: the glue for fixing, the 
stucco to fill small losses and different pigments to reintegrate them... a range 
of  materials that in the course of  time failed to give the expected results.

The intervention8

The decision to start a study of  the fragment in the permanent exhibi-
tion room of  the Museu Nacional d’Art de Catalunya was taken in view of  
the tiny losses (the size of  a pinhead) affecting the paint and the mortar here 
and there. For this reason, it was digitally monitored in the exhibition room 
to watch it and follow its progress. It was then decided the work should be 
moved to the restoration workshop for closer study of  its behaviour and to 
be able to establish the work to be done. Observation of  the work and differ-
ent studies of  every aspect helped to confirm our hypotheses and provided 
important data on the process of  deterioration of  the work:

 different interventions scattered over the work
 tension between the original paint and the neutral fillings at different 
times

 changes in relative humidity and temperature
 the age of  the original materials as opposed to the new materials ap-
plied at different times

The restoration work began with the mechanical removal of  neutral are-
as, which revealed a thickness of  between seven and eight superimposed lay-
ers, applied unevenly, which caused tension among themselves and in places 
had led to loss of  the original paint.

These unequal layers of  colour were laid down over the years using dif-
ferent organic and inorganic material applied by different methods: spatula, 
sponge, brush, dotted or splashed.

Having freed all the lacunae, an initial phase of  cleaning began using 
deionised water to remove the top layers of  surface dirt on the paint. With 
the polychrome lighter and less compressed, we proceeded to reinforce the 
support of  the mural painting. The support of  the Stoning of  Saint Stephen 
dates from the ‘first period’ (1920) and consists of  a wooden grid with cloth 
and plaster. The reinforcement cotton strips had come unstuck and none 
of  them fulfilled the function of  fastening the transfer cloths to the wood of  
the grid and keeping them taut. The plaster had aged and was cracked and 
crumbling and, in short, the paint was not lying on a taut support that would 
guarantee its preservation. Although this type of  support is made up of  hy-
groscopic materials that are sensitive to changes in temperature and relative 
humidity, it was well preserved as it was kept in a very stable environment. 
In addition, on the back of  the work, all the reinforcements were removed 

8. Documentation taken from 
the file on the restoration 
work of  the Stoning of  Saint 
Stephen of  the Department of  
Restoration and Preventive 
Conservation dated July 
2011. File drawn up by Ma. 
Teresa Novell Carné and  
Paz Marquès Emo.
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from the quadrants and the thickness of  the old plaster was reduced and the 
excess removed to allow uniform strengthening. New quadrants and rein-
forcements were made out of  previously washed cotton, which was impreg-
nated with animal glue dissolved in water with calcium carbonate added and 
applied to recover the tension between the work and its support. In this way, 
it was possible to treat the item with the same materials forming part of  the 
nature of  the work and consolidate the support properly.

With the work completely dry and taut, the operation continued with 
a second phase of  deeper cleaning (fig. 3). We proceeded to eliminate re-
mains of  chromatic reintegration such as gouache, oil, varnish pigments, 
watercolours, animal glue fixers, wax, polyvinyl acetate,9 polyvinyl alcohol10 
and plextol B500 acrylic resin11 and other surface products such as shellac, 
remains of  final panel varnish, paraloid acrylic varnish12 and other products. 
To clean the picture layer we used mucin or pig belly enzymes, in this case as 
a surfactant and chelating agent capable of  gathering the different materials 
we wanted to remove. The mucin, used at a temperature of  36C, turned out 
to be the right product for gently removing these materials with the help of  a 
soft fibreglass pencil and cotton wool moistened in deionised water.

Once cleaning was complete, we proceeded to close and level off  all the 
little lacunae with animal glue and calcium carbonate, subsequently reinte-
grating them chromatically with Windsor & Newton watercolours. The re-
integration of  the polychrome in small areas was done mimetically.

A case apart was the reintegration of  the large lacuna at the bottom of  
the work. The treatment of  these parts of  the mural painting that have lost 

9. Cit. supra, n.5, p. 92-96. 

10. Cit. supra, n.5, p. 96-99.

11.Cit. supra, n.5, p. 110-111.

12.Cit. supra, n.5, p. 106-109.

Fig. 3. Detail of  the cleaning.
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their original polychrome is fundamental as they form part of  the work 
and must not distort its reading. The neutral areas can provide information 
about the materials used in the architecture and where the mural paint-
ings come from and they give us an idea of  what the original walls were 
like in the churches where these frescoes were painted. On the occasion of  
the restoration of  the Stoning of  Saint Stephen, and keeping in mind the fu-
ture remodelling of  the works in the museum’s permanent Romanesque art 
rooms, a study was begun to improve the appearance of  the ‘neutral’ areas, 
give a new reading to the original painting and give the spectator a new vi-
sion of  the work as a whole.

The large lacunae in the mural painting (until now repaired with a mix-
ture of  animal glue, calcium carbonate and pigments), treated with different 
methods and with light colours, in some cases, attract attention more than 
the original painting and take on excessive protagonism. For that reason, af-
ter a year and a half  of  trials, a mortar was finally produced mixing natural 
sands and adhesive and applied to the support with a spatula (figs 4 and 5).13

The study undertaken was intended to be more respectful of  the place of  
origin of  the paintings and of  the way the works were made. Our job aims 
at a final result closer to the mural nature thanks to the materials used, ap-
plying colours and textures by patting with sponges, splashing with brushes, 
etc. The aim is to improve the reading and understanding of  the fragments 
by the observer who visits the museum and wants to enjoy the mural series 
on exhibit.

13. Work undertaken by the 
Department of  Mural 
Painting of  the Museu 
Nacional d’Art de 
Catalunya. Study undertaken 
between 2009 and 2011 
which looks into the way 
neutral zones have been 
prepared in the museum up 
to the present remodelling 
of  the Romanesque Art 
Collection permanent 
gallery. It proposes the use of  
new adhesives and charges.

Fig. 4. Detail of  the sample of  mortar chosen for the neutral area.
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This fragment of  the Stoning of  Saint Stephen is the first work in which the 
lacunae have been treated with this new mortar mixing animal glue and 
natural sands that has emerged from the study undertaken. In short, an 
amalgam of  sands of  different colours and grain size that manage to bring 
the desired vibration and depth taking the original mortar as our model. To 
this end we sought out grey sand that brings to mind the slate that is typical 
of  Vall de Boí, as we realise that the artists of  the time worked with materi-
als close to the work area and we believe the colour used on the work comes 
close to the colour used at the time the frescoes decorating the church in Vall 
de Boí were created.

The Stoning of  Saint Stephen is one of  the group of  mural paintings in the 
permanent exhibition room that are not embedded in the wall. The rea-
son is that in view of  the strength of  its pictorial composition it was given 
a prominent position, away from the original location, which would have 
been to one side and high up. Since it was not embedded in the wall and 
in order to protect the work, it was necessary to design a simple wooden 
frame that was as invisible as possible and painted the same colour as that 
chosen for the walls of  the group of  paintings from Sant Joan de Boí. This 
narrow, 1 cm pine-wood frame was placed around the whole of  the perim-
eter of  the work and in contact with the paint, as from the point of  view of  
conservation it is important to safeguard the fragment from the inevitable 
manipulations.

We would like to point out that the conservation and restoration study 
began in November 2006 and was completed in December 2010 when the 
work was ready to be exhibited. Taking advantage of  the remodelling of  
the museum’s permanent exhibition rooms, the work travelled to Madrid on 
loan for the exhibition El esplendor del románico and on its return, in February 
2011, the works were hung in the permanent exhibition room progressively 
as the remodelling was completed. The Stoning of  Saint Stephen was placed in 
the middle of  the central nave in a position that allows a view in perspec-

Fig. 5. Final photograph with the neutral area of  natural sands.
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tive, surrounded by the rest of  the series of  fragments decorating the section 
devoted to the church of  Sant Joan de Boí. 

The usual environmental parameters for the conservation of  mural paint-
ings in the permanent exhibition room are a temperature of  22C +/- 3C 
during the six hottest months and 20C +/- 3C during the six coldest months. 
The annual relative humidity is of  58% (+/- 5%). These conditions are es-
tablished according to four fundamental criteria: the needs of  the material 
being exhibited, human comfort, avoidance of  artificial conditions accord-
ing to external climatic conditions and energy saving. With these stable con-
ditions inside the museum and after restoration, the work is now in an opti-
mum state of  conservation and restoration.

Complementary studies

The work on the painting was accompanied by other studies that have 
helped us to decide how to act or have confirmed our working hypotheses. 
Exhaustive digital photographic records accompanied the whole process 
of  restoration, with general and close-up photographs, using visible, ultra-
violet and grazing light and without forgetting the photographs taken with 
the surface microscope and the different tracings of  the fragment of  mural 
painting.

The inorganic (figs 6, 7 and 8)14 and organic15 analyses showed that the 
colour, of  an inorganic nature, was laid down on the moist intonaco of  the 
preparation which presented good carbonatation characteristic of  fresco mu-
ral painting, which confirms that the fragment of  the Stoning of  Saint Stephen 
is indeed a fresco. The samples reveal a large quantity of  calcium carbon-

14. Laboratory report on 
the inorganic analyses by 
Antoni Morer and Núria 
Oriols in the Department of  
Restoration and Preventive 
Conservation in February 
2009.

15. Laboratory report on the 
organic analyses by Benoît 
de Tapol in the Department 
of  Restoration and 
Preventive Conservation in 
December 2007.

Fig. 6. Detail of  the saint in the area where the sample 
was removed.
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ate from the materials used, such as the lime for preparing the wall or the 
lime water for applying the colour, as well as from the carbonatation process 
characteristic of  fresco painting. Beneath the colour we find few remains of  
the original preparation, which was almost entirely eliminated in the trans-
fer, following detachment, in order to attach the support cloths. The main 
component in the samples taken was calcite. Later, without our being able 
to establish the time or the exact cause, someone went over principally the 
black and white brush-strokes to emphasise these lines. The organic analysis 
confirms the presence of  a protein medium, possibly animal glue, though 
it is not possible to precisely determine the binder used in applying the pig-
ment. We should mention the presence in the analyses of  oxalates, some of  
them newly formed, in a proportion not sufficient to damage the work. 

The X-ray study16 reveals that the pigments made from plants or inorganic 
minerals and applied to the fresco do not provide any contrast and therefore 
do not give us much information. In spite of  this, we should mention how 
clearly the X-ray plates show up the uneven white patches corresponding 
to the mortar, the wooden grid support corresponding to the support from 
the first period, the reinforcing nails in the area of  the joints to help in the 
assembly and the different reinforcement strips in all the wooden quadrants.

The infrared reflectography study17 reveals the different types of  lines that 
can also be seen in visible light. The underlying lines also show up, some very 
clearly, like the stones around the saint’s head, and some very faint black 
strokes, like the line of  the drawing of  the chin or the line over the lip of  the 
stone thrower dressed in red.

Analysis of  the fibres18 of  the cloths used for transferring the work shows 
that the two cloths used are 100% cotton and that the scraps added to the 
edges of  the work in some later undocumented intervention are also cotton.

16. X-ray report by Àngels 
Comella, Vicenç Martí 
and Àlex Masalles in 
the Department of  
Restoration and Preventive 
Conservation in July 2011.

17. RIR report by Mireia 
Campuzano, Núria 
Pedragosa and Carme 
Ramells in the Department 
of  Restoration and 
Preventive Conservation in 
July 2011.

18. Report on the textile 
fibres by Ma. Teresa 
Novell and Paz Marquès 
in the Department of  
Restoration and Preventive 
Conservation in July 2011.

Fig. 7. 15953-L2A_CS20x0,8df Fig. 8. SEM: image BS, 420x.
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