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Seriality in the Middle Ages

Lead as a material for medieval sculptures of the Virgin

Two materials are generally associated with medie-
val sculptures of the Virgin with metal surfaces: gold
and silver. Prominent artefacts include the Golden
Madonna of Essen (Essen, cathedral, ca. 980)!, the
Hildesheim Golden Madonna (Hildesheim, Dommu-
seum / Cathedral Museum, from the time of Bishop
Bernward, r. 993-1022 AD)? or the silver Virgin of Wal-
court (Walcourt, Saint-Materne, second quarter of the
11 century?).’> What is less well known is that another
group of metal sculptures of the Virgin, at least eight in
number, was made from a lead alloy.* Two Virgins in
this group have been musealized: the Virgen de Plando-
gau (Barcelona, Museu Frederic Mares, fig. 1)° and the
Vierge de Baroilles (Paris, Musée du Louvre, fig. 2-3).6
The Virgins in Saint-Pardoux d’Arnet (Creuse; Chapelle
d'Arfeuille, fig. 4)’, Chateauneuf-les-Bains (Puy-de-
Dome)?, Poncin (Ain)® and Thuir (Pyrénées-Orientales;
Notre-Dame de la Victoire, fig. 5)'° are located in chur-
ches and chapels, i.e. in religious spaces.

Another Virgin is part of the private Ruhmann collec-
tion in Wildon, Austria (fig. 6)." The whereabouts of a
Virgin described as formerly belonging to the Parisian
antiquarian Alphonse Charnoz are unknown. In the
collection of the Musée des Monuments francais (Paris,
Cité de l'architecture et du patrimoine), however, there
is a cast donated by M. Charnoz, which allows it to be
categorised in the same group as the other Virgins."
Whether the Virgin owned by Alphonse Charnoz is
identical to the Madonna in the Dourif collection in
Clermont-Ferrand, which belongs to the same group
and was discovered to have been lost in 1904, remains
to be seen.’

A piece more distantly related to the aforementioned
Virgins is the Vierge d’Apcher (today: Le Malzieu-Ville,
Eglise Collégiale), made of a tin-lead alloy and discove-
red in August 1960 in the Saint-Jean-Baptiste castle cha-
pel in Apcher (Prunieres). The Virgin is the only piece
for which a scientific material analysis is available. The
analysis carried out in 1960 at the Usine sidérurgique
in Saint-Chély-d’Apcher revealed a ratio of 62.50% tin to
35.30% lead, with 2.20% unspecified residue. The exact
method of analysis is not given in the source.**

Fig. 1: Mare de Déu de Plandogau, Museu Frederic Mares,
Barcelona. ©Foto: ArtWorkPhoto.eu

The Virgins have been dated to the early 13% century.”
They consist of several modules that have been joined
together: the body of the Virgin including the child, the
heads of the Virgin and child, the hands of the Virgin
and the right hand of the child.'® Iconographically, the
sculptures correspond to the type of Sedes sapientiae,
the Madonna as a ‘throne of wisdom’, a reference to
the Old Testament throne of Solomon (I Kings, 10:18—
20)."7 While the gold and silver pieces are usually met-
al-clad, fully crafted wooden sculptures (examples of
this include the wooden cores of the Virgins in Pader-
born™ and Girona', which have lost their metal sur-
faces), the pieces fashioned from lead correspond much
more closely to the concept of the container: a shell
several millimetres thick on average®, which is largely
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Fig. 2: Vierge de Baroilles, Paris, Musée du Louvre (picture taken
during examination outside the glass cabinet)

self-supporting and does not have to be completely
filled. Joseph Déchelette wrote in 1890 in the Notes sur
les objets d’orfevrerie conservés dans les églises de larondisse-
ment de Roanne with reference to the Vierge de Baroilles
of an “ossature de bois dont la partie inférieure s’élargit
en forme de siege”.” The metal only covers the front of
the Virgins; and the backs are flat and made of wood
(fig. 7).

Does the extraordinary formal similarity between the
Virgins mean that they are part of a series? The aim of
the study described here is to test and enlarge upon this
hypothesis, which has already been formulated by Jean-
René Gaborit and others, on the basis of specific assess-
ment methods (3D scans). At the same time, the mate-
rial properties of lead and the history and semantics of
the material will be used to develop an initial idea as
to which object and material topographies the Virgins
were part of, and what it may have meant to produce a
medieval sculpture of the Virgin and Child from a lead
alloy against that contextual backdrop. (KCS)
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Fig. 3: Vierge de Baroilles, Paris, Musée du Louvre (picture taken
during examination outside the glass cabinet)

Lead: material properties

Lead can be found in the fourth main group of the
periodic table. It is abbreviated as “Pb” and has an ato-
mic number of 82. It is a metal, has a pale grey lustrous
colour, is relatively soft, easily malleable, has a high
density and can be scratched with a fingernail. The mel-
ting point of pure lead is 327.5°C.

Metallic lead is toxic, endangers the environment and
can cause nerve and reproductive damage in humans.
On account of its toxicity, the European Chemicals
Agency (ECHA) is planning to further reinforce the ban
on the metal by adding it to the list in Annex XIV of
REACH, the so-called “Authorisation List”.?* This kind
of listing would have dramatic consequences, particu-
larly for the protection of cultural heritage, as any use of
lead, be it the restoration of organ pipes or the display
of medieval stained glass in museums, would of course
be subject to authorisation.*

Lead is rarely found in its pure form in nature and
has therefore usually been extracted from lead-bearing
ores. Lead can be used as a pure metal, but it is also
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Fig. 4: Virgin and Child enthroned, Saint-Pardoux d’Arnet,
Chapelle d’Arfeuille © Conseil départemental de la Creuse
- G. Thévenot 2009

often used as an alloy, especially with tin, antimony and
copper.” Lead is also a component of many pigments,
such as lead white [2PbCO,),-Pb(OH),]* or lead-tin
yellow (which is available in two compositions, namely
Type I: Pb,SnO,, and Type II Pb(Sn,Si)O,).”” Red lead
(in German Mennige) (Pb,0,) was used for a long time
as a rust inhibitor? but has been banned as an anti-rust
paint in Germany since 1 January 1993. However, cer-
tain exceptions do still apply in the restoration sector.”

Lead forms layers of lead dioxide (PbO,) on its sur-
face that are difficult to dissolve — and this makes it
a relatively inert material. In the presence of organic
acids, this protective mechanism can be disrupted,
resulting in the formation (for example) of lead carbon-
ates or lead acetates. The resulting corrosion processes
can lead to massive material losses.®® As a result, lead
objects should not be stored or displayed in containers
such as cabinets or showcases made of materials that
emit acetic acid, such as wood or chipboard.*' (PB)

Fig. 5: Virgin and Child enthroned, Thuir, Notre-Dame-de-|a-
Victoire, Dinh-Image Maker/CCRP66 pour le Département
des Pyrénées-Orientales

Lead in the Middle Ages: material histories and
material semantics

Assignments of meaning to materials are neither uni-
versally valid nor static, but rather fluid and conditio-
ned by cultural contexts that are themselves in a cons-
tant state of change. This applies in particular to lead,
which today carries primarily negative associations due
to the environmental pollution that it causes. As an
anthropogenic marker, it features in the project “Earth
Indices. Die Verarbeitung des Anthropozins” (2022) in
the Haus der Kulturen der Welt in Berlin.*

Things were different in the Middle Ages. Objects
made of lead and its alloys — lead seals, lead roofs, lead
weights, lead inscriptions, lead ampullae to name but a
few** — had an enclosing and authenticating function.
Lead was endowed with protective, healing and even
magical qualities.*® The topography of mariologically
encoded artefacts includes lead seals and lead insig-
nia, of which prominent examples include the seal of
Leo Semnos, Metropolitan of Naupaktos (12 century,
Dumbarton Oaks Collection)* or the famous insignia
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Fig. 6: Virgin and Child enthroned, Ruhmann collection, Wildon

from the Marian shrine in Rocamadour, showing the
enthroned Virgin and Child.”

In his capacity as an encyclopaedic writer, Isidore of
Seville (d. 636 AD) distinguishes between ‘black’” and
‘white lead’ (tin), as did Pliny in the Naturalis historia.
He emphasises the heaviness of the lead, which was
used to test the depth of the sea. He names Hispania,
Gaul and Britain as deposits (Etym. 16.23).%® An impor-
tant source for the medieval use of lead is the Schedula
diversarum artium by Theophilus Presbyter (1122/23). It
describes, for example, the soldering of the two halves
of a cup made of a tin-lead alloy (Book 3, LXXXVIII).
Book 3, XXIII, “On the purification of silver”, describes
lead and tin in a complementary way: tin makes the sil-
ver, which has not yet been purified, bubble. The addi-
tion of glass and lead purifies the silver and makes it
possible to skim off residues of other materials.*
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Fig. 7: Vierge de Baroilles, Paris, Musée du Louvre (picture taken
during examination outside the glass cabinet)

The attitude of the Bible and the Church Fathers
towards lead is ambivalent, but it tends to be negative
(Ex 15, 10; Isa 1, 25; Isa 6, 29). In Gregory the Great’s
commentary on Ezekiel 22:18, heavy lead symbolises
sin.* In Dialogue 4, 41, Gregory associates lead, together
with iron and bronze, with deadly sins that cannot be
purged by fire.*! In contrast, in Augustine, De civitate
dei (22.11), the leaden vessel that the artist moulds, and
which can float on water — despite the weight of the
material — becomes a symbol of physical resurrection.*

The central French Virgins in the group analysed
here are located in or near regions where there is evi-
dence of high mining activity in the Middle Ages.
Numerous lead furnaces have been documented for
the 12% century, particularly at Mont Lozére.* Tin as an
alloying metal — as in the case of the Vierge d’Apcher,
which is more distantly related to the Vierge de Baroil-
les group — was also available in medieval France. New
insights have emerged through recent archaeological
research — including individual studies such as the
investigation of the Le Repaire mine (in the munici-
pality of Vaulry, Haute-Vienne) since 2007, where tin
was extracted alongside other metals. There is evidence
of two phases of activity: firstly, from the second half of
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Fig. 8a: Vierge de Baroilles, Paris, Musée du Louvre, photograph taken next to the orthogonal image of the 3D model

the 7™ to the 10" centuries, and then from the 13™ to
the 15" centuries, with a possible hiatus between the
two in the 11" and 12 centuries. The mine is located in
the Limousin, a region famous for its medieval enamel
production. In this region, as the excavation director
Mélanie Mairecolas points out, tin — as a material — may
have held a specific significance as an opacifier for the
production of white enamels, in addition to its various
other functions (production of utensils, etc.).* (KCS)

Object scans

To what extent do the examined Virgins, some of
which exist in multiple colour versions, truly resemble
each other? In preparation for their analysis and com-
parison, they were scanned in their entirety using a
Structured-Light 3D scanner®. Originally designed for
industrial quality assurance, this scanner has in recent
years enjoyed increasing use among researchers wor-
king in cultural heritage studies.*

During the data acquisition phase, a predetermined
structured light pattern is projected onto a three-dimen-
sional surface and becomes distorted, an effect which
is captured by one or more cameras at fixed angles and
distances from the projector. Through a process of tri-
angulation, these distorted patterns can be converted
to 3D coordinates for individual points on the surface,
resulting in a point cloud for each scan. Multiple scans
overlap, with the aim of creating an extensive point
cloud of the object, which is then triangulated and
meshed in a post-processing phase.*

These high-resolution 3D measurements provide
a precise basis for examining the objects. Using the
resulting model*, the figurines can be analysed without
texture information, a process which makes their sur-
face structures more apparent (fig. 8a). Indeed, by also
using light from artificial sources, it becomes possible
to investigate surface structure in greater detail. The
detailed documentation of surface topography enables
a precise detection of surface features in the sub-milli-
meter range. The hand-held Structured-Light Scanner
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Fig. 8b: 3D surface comparison between the Vierge de Baroilles,
Paris, Musée du Louvre, as the target model, and the Mare de
Déu de Plandogau, Museu Frederic Marés, Barcelona, as the
actual model

is contactless and projects only blue LED light onto the
surface, which in turn makes it well suited to on-site
use.

The 3D models of the surface areas are also used
for mathematical comparisons. This methodology,
long used in industry to conduct prototype quality assu
rance®, has more recently been used in cultural heri-
tage research, restoration, as well as in conservation
efforts to gain a better understanding of the relation-
ships between objects of similar appearance. In short,
it becomes possible to highlight subtle differences that
are not otherwise visible to the naked eye, or else diffi-
cult to see and easy to miss.*”

Conservation measures and signs of wear can also be
monitored through 3D surface comparisons.” By com-
paring two datasets using 3D inspection software, devi-
ations of the surface topography all the way down to the
submillimeter range can be easily uncovered and visu-
alised: among many different examples, precisely this
method was used to conduct a comparison between the
Virgen de Plandogau in Barcelona and the Vierge de
Baroilles in Paris.*

In order to enable a comparison, the two datasets were
roughly aligned and then, subsequently, surface areas
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were selected on one 3D model to serve as references
for a best-fit algorithm. The use of smaller reference
areas was necessary to ensure an accurate interpreta-
tion of results, as large-scale deviations caused by defor-
mations and modularity of individual components (dif-
ferent hands, for example) would otherwise overpower
small-scale differences.

After aligning the models mathematically, differences
were displayed in a false-colour image (fig. 8b). Green
areas indicated minimal changes, while yellow to red
colouring indicated areas with more substance or con-
vex deformations on the actual model compared to the
target model. Turquoise to dark blue represented devia-
tions between the models ranging from -0.5 to -1.0 mm,
indicating material loss or concave deformations. On
initial examination, the 3D comparison between the
two faces of the Virgins highlights considerable simi-
larity, showing deviations of only 0.5 mm. (LP)

Series and variation

Concepts of seriality are primarily associated with
modern and contemporary artefacts, not with medieval
cult images. If these Virgins turn out to be serial, that
contradicts fundamental expectations of the object cate-
gories of medieval art®, including the singularity and
uniqueness of the religious artefact in particular. How-
ever, it is part of the ,Eigensinn’ of pre-modern sculp-
tures of the Virgin that they can appear in series. Two
examples from different periods, regions and contexts
include a series of Auvergne wooden sculptures from
the 12% century and the statuettes produced in Malines/
Mechelen, Belgium, in the early 16" century. The series
from Auvergne includes the Morgan Madonna (New
York, Metropolitan Museum of Art), the Virgin from
Montvianeix (New York, The Cloisters), the Virgin from
Notre-Dame d’Usson (Clermont-Ferrand, Musée d’art
Roger-Quilliot), the Virgin in Notre-Dame de Claviers
in Moussages (Cantal), Notre-Dame d’Aubusson in
Aubusson d’Auvergne (Puy-de-Déme) or the Virgin
in Heume-I'Eglise (Puy-de-Déme). This is a non-
identical series with many similarities (iconographic
type, physiognomy, partial vestment style, but above
all construction and polychromy technique), but
also numerous differences, including the size of the
Virgins.** The Virgins from Malines/Mechelen (approx.
30-40 cm in height) were produced in large numbers
together with other figures of saints between 1500 and
around 1525/30. They responded to a growing demand
for images for individual devotion, were affordable for
a wide audience due to their serial production, and
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they could be individualised by creating a specific envi-
ronment, for example by inserting them into a small
retable.® The two examples are only comparable to a
limited extent: more significantly, they illustrate the
context-specific diversity of serial production in the
Middle Ages.

The lead-alloy Virgins from Baroilles, Plandogau,
Thuir, Saint-Pardoux d’Arnet, Chiteauneuf-les-Bains
and Poncin are the result of a serial production method
in which the same (for example) wooden model was in
all probability moulded over and over again: for exam-
ple, through a casting process well known from the
production of pewter objects in particular, in which
two half-moulds (of a jug, for instance) are cast and
soldered together. After casting, the outer mould is
smashed, while the model inside remains intact and
can be used again.*® Indeed, the Virgins in the group
around the Vierge de Baroilles are half-moulds with an
open back. At the current stage of our research, how-
ever, it is also conceivable that an impression was made
over a model using lead plates several millimetres thick
as the starting material. The Virgins are not completely
identical, something which becomes clear in the design
of Mary’s right hand. The Vierge de Baroilles and the
Virgins in Poncin and Chateauneuf-es-Bains hold a
bird as an attribute in their right hand. The Virgins in
Thuir, from Plandogau and in the Ruhmann Collec-
tion have a sphere (the right hand in Thuir has been
restored, however), while in Saint-Pardoux-d’Arnet the
right hand remains empty.

This variation within the series” is made possible
by the modular production of the Virgins. The hands
were made separately from the body and could be indi-
vidualised through the choice of a specific attribute.
Whether this was done by the artist and his workshop
or at the request of an individual or institutional patron
must remain an open question at this stage of our
investigations.

Finally, we must address the question of a possible
model for the Virgins. For technical reasons, serial pro-
duction requires a reusable model. The formal simi-
larity between the Virgins is based on the use of this
model. The question of this model as a recognisable
replica of a famous cult image has been raised repeat-
edly in research. The Virgin of Le Puy Cathedral (and
possible predecessor statues), which was destroyed in
1794, has been cited as a possible model.’® If the Vir-
gins were indeed originally conceived as being visi-
bly metallic, the Golden Madonna of the cathedral in
medieval Clermont (10" century, lost in the French
Revolution)®, then the silver Virgin of the cathedral in

Seriality in the Middle Ages

Mende (12 century)® or the silver Virgin in Rocama-
dour® must of course also be taken into consideration
as possible models.

A prerequisite for the reference to a golden or silver
Virgin would be the originally intended visibly metallic
appearance of the Virgins made of a lead alloy — pos-
sibly with the idea of imitating a more precious mate-
rial. However, on the basis of the current state of the
art in restoration-technology research, it cannot (yet) be
clearly decided whether — and if so, for how long — the
metal surfaces remained visible; or, indeed, if they were
covered with layers of paint right from the beginning.
(KCS)

Summary and outlook

Many of the questions outlined here about the Virgins
of the group around the Virgen de Plandogau and the
Vierge de Baroilles — including the central question of
seriality — can only be answered on the basis of a very
detailed study of the objects. The cooperation between
art history and conservation science that began in 2021
seems promising in this regard. At the same time, new
questions arise from the precise analysis of the object
in its materiality.

These include the significance of the Virgin’s face
and precious jewellery (such as the jewelled collar) for
her meaning as a religious object. Initial results indi-
cate that the Virgins analysed so far not only share the
same overall proportions and size. They reveal particu-
lar similarities in the area of the face. In addition, the
decorative elements in the chest area and the pleats at
the hem are almost identical, while variations exist and
were used in the area of the hands (to take one example).

Seriality and variation in relation to the modular
design of the Virgins thus prove to be the key to under-
standing these extraordinary artefacts. An important
priority will be to extend these scientific analyses and, at
the same time, to supplement them with an object-his-
torical dimension, with a view to linking the concepts
of seriality and variation back to specific historical
contexts.

One key finding from our investigations thus far
is that lead was available and accepted as a material
for medieval sculptures of the Virgin around the year
1200. On a semantic level, such a use is corroborated
by the protective and authenticating function of lead
objects; and it is borne out by the connotations of lead
with regard to the resurrection. We might find here an
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expression of the medieval tolerance of ambiguity in
the thinking and design of materials. At the same time,
we cannot rule out that within specific contexts, mate-
rial imitation as a reference to traditional models — to
highly revered silver or golden cult images — may also
have played a role. And that, in turn, would lead us to
consider the significance of ‘real’ and imitated materi-
als in the field of medieval constructs of similarity and
recognisability. (KCS)
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ton, NJ, 1972, pp. 112-121; Frank Fehrenbach, Die Goldene
Madonna im Essener Miinster. Der Korper der Kénigin, Ost-
fildern 1996 (KunstOrt Ruhrgebiet 4); Birgitta Falk, ,ein Mut-
ter gottesbild mit gold plattirt.... Zum Erhaltungszustand
der Goldenen Madonna des Essener Doms, in: Das Miinster
am Hellweg 56 (2003), pp. 159-173; Birgitta Falk, cat. 5, in:
Gold vor Schwarz. Der Essener Domschatz auf Zollverein,
exhibition catalogue Essen, Ruhr-Museum 2008/2009, edited
by Birgitta Falk, Essen 2008, pp. 62-63; Anna Pawlik, Das
Bildwerk als Reliquiar? Funktionen frither Grofiplastik im
9. bis 11. Jahrhundert, Petersberg 2013, cat. 11, pp. 205—
212; Essen sein Schatz. Die Goldene Madonna, exhibition
catalogue Essen, Domschatz 2019/2020, edited by Andrea
Wegener, Essen 2019.

H 56.6 cm. Forsyth 1972 (as in n. 1), pp. 121-124; Michael
Brandt, “und gezieret mit Edelgesteinen”. Zur groflen
Madonna im Hildesheimer Domschatz, in: Bernwardi-
nische Kunst, edited by Martin Gosebruch/Frank N. Stei-
gerwald, Gottingen 1988, pp. 195-210; Kirchenkunst des
Mittelalters. Erhalten und erforschen, exhibition catalogue
Hildesheim, Di6zesan-Museum 1989, edited by Michael
Brandt, Hildesheim 1989, cat. 4, pp. 37-84; Michael Peters,
cat. VII-32, in: Bernward von Hildesheim und das Zeitalter
der Ottonen, exhibition catalogue Hildesheim, Dom- und
Didzesanmuseum 1993, edited by Matthias Brandt/Arne
Eggebrecht, Bd. 2, Hildesheim/Mainz 1993, pp. 500-502;
Pawlik 2013 (as in n. 1), cat. 17, pp. 234-244; Claudia Hohl,
Das Kultbild als Fragment. Die Grofle Goldene Madonna
Bischof Bernwards, in: Das Fragment im digitalen Zeit-
alter. Moglichkeiten und Grenzen neuer Techniken in der
Restaurierung, edited by Ursula Schidler-Saub/Angela
Weyer, Berlin 2023, pp. 288-299.

H 72 cm. Forsyth 1972 (as in n. 1), pp. 129-130; Robert
Didier, Notre-Dame de Walcourt — Onze-Lieve-Vrouw van
Walcourt. Une vierge ottonienne et son revers du XI11¢ siecle,
in: Bulletin Institut Royal du Patrimoine Artistique 25
(1993), pp. 9-33; Pawlik 2013 (as in n. 1), cat. 44, pp. 318—
320; Katharina Christa Schiippel, Madonnenskulpturen
mit silbernen Oberflichen. Zur Medialitit weiblicher
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Heiligkeit, in: Superficies. Oberflichengestaltungen von
Bildwerken in Mittelalter und Frither Neuzeit, edited by
Magdalena Bushart/Andreas Huth, Cologne/Vienna 2021,
pp. 180-197; Katharina Christa Schiippel, Die Madonna
bekleiden. Zwolf Apostel auf dem Mantel der Walcourt-
Madonna, in: Bamberger Perspektiven. Studien zur Kunst
des Mittelalters, edited by Stephan Albrecht/Lena M.
Ulrich/Clara Forcht, Bamberg 2022, pp. 9-16 (https://fis.
uni-bamberg.de/handle/uniba/53887, 12.02.2024).
Jean-René Gaborit, La Vierge de Thuir et ses ,sceurs’. Un
cas de production sérielle a la fin de I'époque romane, in:
Le plaisir de 'art du Moyen Age. Commande, production et
réception de 'ceuvre d’art. Mélanges en hommage a Xavier
Barral i Altet, edited by Rosa Alcoy, Paris 2012, pp. 522-529.
On the alloy: p. 525.

51.5x20.5x 16 cm. MFM 655. From the church Santa Maria
de Plandogau d’Oliola (Lérida). The Virgin is first men-
tioned in the Museu Mares collection catalogue from 1955.
It was acquired by Frederic Mares from the Junyent collec-
tion. Representative pieces include, for example: Walter Wil-
liam Spencer Cook/José Gudiol Ricart, Pintura e imagineria
romanicas, second, updated edition, Madrid 1980, p. 310;
Mathias Delcor, Les vierges romanes tardives du Roussillon
dans I'histoire et dans l'art, in: Les Cahiers de Saint-Michel
de Cuxa 15 (1984), pp. 107-108; Juan Vivancos Pérez, Mare-
dedéu de Plandogau, in: Catalunya Romanica 23 (1988),
pp- 373-375; Jordi Camps i Soria, cat. 74, Mare de Déu amb
el Nen, in: Cataleg d’escultura i pintura medievals. Fons del
Museu Frederic Mares 1, edited by Francesca Espafiol/Joa-
quin Yarza, Barcelona 1991, pp. 143-144; Pierre Ponsich, La
Vierge de Thuir et les relations artistiques entre la region
auvergnate et les pays catalans a 'époque préromane et
romane, in: Les Cahiers de Saint-Michel de Cuxa 25 (1994),
pp. 51-52; Francesca Espafiol, cat. 60, Virgen de Plandogau,
in: De Limoges a Silos, exhibition catalogue Madrid/Brus-
sels/Silos, Biblioteca Nacional, Espace Culturel BBL, Mon-
asterio de Santo Domingo de Silos 2001/2002, edited by Joa-
quin Yarza Luaces, Madrid 2001, pp. 207-208; Gaborit 2012
(as in n. 4); Ernest Ortoll Martin/Montse Torras Virgili, Ole-
guer Junyent i Frederic Mares. Dos artistes i dues col-lec-
cions, in: Oleguer Junyent, col-leccionista i fotograf. Roda
el moén i torna al Born, exhibition catalogue Barcelona,
Museu Frederic Mares 2017/2018, Barcelona 2017 (Qua-
derns del Museu Frederic Marés 21), pp. 37-40, and cat. 7,
p. 98.

53x21.5x16.5 cm. RF 4288. Acquired in 1990. Delcor 1984
(as in n. 5), pp. 108-109; Ponsich 1994 (as in n. 5), p. 53;
Jean-René Gaborit, Vierge en majesté, dite ,Notre-Dame de
Baroilles’, in: Musée du Louvre. Nouvelles acquisitions du
département des sculptures 1988-1991 (1992), pp. 20-22;
Gaborit 2012 (as in n. 4).

50x 19 x 16 cm. Gaborit 2012 (as in n. 4). Dimensions accor-
ding to the object file/Base Palissy (Géraldine Thévenot).
Forsyth 1972, cat. 58, p. 180 (56.5 cm; as ‘wood covered
with copper’); Delcor 1984, p. 108 (as polychrome wooden
sculpture); Ponsich 1994 (as in n. 5), p. 53 (names wood as
material, like Delcor); Gaborit 2012 (as in n. 4).

54 x 22 x 16 cm. Gaborit 2012 (as in n. 4). Dimensions
according to the object file/Base Palissy.

57 x 20 x 16 cm. Marcel Durliat, La Chasuble et la Vierge de
Thuir, in: Les monuments historiques de la France (1955),
pp. 176-181; Forsyth 1972 (as in n. 1), cat. 57, pp. 179-180;
Delcor 1984 (as in n. 5), pp. 104-109; Ponsich 1994 (as
in n. 5), p. 52; Gaborit 2012 (as in n. 4); Marie-Pasquine
Subes/Jean-Bernard Mathon, Vierges a 'Enfant médiévales
de Catalogne. Mises en perspectives. Suivie du Corpus des
Vierges a I'Enfant (XIIe-XVe s.) des Pyrénées-Orientales,
Perpignan 2013 (Collection Histoire de I'Art 5), cat. 137,
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pp. 452-453; Jordi Camps i Soria, Wooden Sculpture in
Romanesque Iberian Peninsula. A wide and attractive pan-
orama. Lines of Research, in: Medievalista 26 (2019), p. 23
(https://doi.org/10.4000/medievalista.2295, 18.02.2024);
Katharina Christa Schiippel, Fragmentierung als Pro-
zess. Der Mantel der Thuir-Madonna, in: Larredo litur-
gico fra Oriente e Occidente (V-XV secolo). Frammenti,
opere e contesti / Liturgical Furnishings between East
and West (5th-15" Centuries). Fragments, Objects, and
Contexts, edited by Fabio Coden, Cinisello Balsamo 2021,
pp- 498-503.

Ludwig Mory, Schénes Zinn. Geschichte, Formen und
Probleme, 5., durchgesehene Auflage, Miinchen 1975,
cat. 7, p. 320. My sincere thanks go to Jordi Camps i Soria
(Barcelona) for his reference to the Ruhmann Collection.
MOU.06857. Pierre-Marie Auzas, Découverte d’'une statuette
de la Vierge en Majesté en Lozere, in: Bulletin de la Société
des Antiquaires de France 1966-1967, p. 67; Ponsich 1994 (as
in n. 5), p. 54; Isabelle Darnas, La présentation de la Vierge
d’Apcher dans I'église du Malzieu-Ville, in: Regards sur I'ob-
jet roman. Actes du colloque de I'Association des conserva-
teurs des antiquités et objets d’art de France, Saint-Flour, 7-9
octobre 2004, edited by Benoit-Henry Papounaud/Héléne
Palouzié, Arles 2005, p. 189.

Auzas 1966-1967 (as in n. 12), p. 68; Gaborit 2012 (as in
n.4),p.528,n. 4.

H ca. 40 cm. MH 1961. Charles Morel, La Vierge d’Apcher,
in: Revue du Gévaudan, 1960, pp. 13-16; Auzas 1966-1967
(as in n. 12), pp. 66-74; Forsyth 1972 (as in n. 1), cat. 59,
p- 180; Ponsich 1994 (as in n. 5), pp. 53-54; Gaborit 2012 (as
in n. 4), p. 527; Darnas 2005 (as in n. 13), pp. 185-191.
Gaborit 2012 (as in n. 4), p. 527. This dating is essentially
based on the analysis of the inscription on the Vierge de
Thuir.

Cf. the restoration-technological examination of the Vierge
de Baroilles: Gaborit 2012 (as in n. 4), esp. pp. 525-527.
On this iconographical type: Forsyth 1972 (as in n. 1),
pp- 22-30. Cf. also: Robert Favreau, Origines et succes d'une
formule épigraphique “In gremio Matris residet Sapientia
Patris”, in: Discernere vera ac falsa. Festschrift J6zef Szyman-
ski, Lublin 1992 (Annales Universitatis Curie-Sklodowska,
Sectio F Historia, 45), pp. 99-107; Vincent Debiais, In gre-
mio matris. Lécriture du corps du Christ dans les images
romanes, in: Les corps et ses représentations a I'époque
romane, edited by David Morel, Aurillac 2014 (Revue d’Au-
verge 2014, 1), pp. 178-192.

H 112 cm. Paderborn, Erzbischéfliches Dom- und Didze-
sanmuseum. Hilde Claussen/Klaus Endemann, Zur Restau-
rierung der Paderborner Imad-Madonna, in: Westfalen 48
(1970), pp. 79-125; Klaus Endemann, Das Kultbild des
Bischofs. Zur Imad-Madonna des Paderborner Doms, in:
Westfalen 87 (2009 [2011]), pp. 129-131; Pawlik 2013 (as in
n. 1), cat. 35, pp. 290-296.

44 x15x12.5 cm. Museu del Tresor de la Catedral de Girona,
Inv. 10. Cook/Gudiol Ricart 1980 (as in n. 5), pp. 306-307;
Celina Llards i Usén, Marededéu, in: Catalunya Roma-
nica 23 (1988), pp. 151-152; Francesca Espatfiol, El scenario
litargico de la cathedral de Girona (s. XI-XVI), in: Hortus
artium medievalium. Journal of the International Research
Center for Late Antiquity and the Middle Ages 11 (2005),
pp. 220-221; Jordi Camps i Soria, Mare de Déu de la cate-
dral di Girona, in: El Romanic i la Mediterrania. Catalunya,
Toulouse, Pisa, 1120-1180, exhibition catalogue Barcelona,
MNAC 2008, edited by Manuel Castifieiras/Jordi Camps/
Immaculada Lorés, Barcelona 2008, pp. 418-419; Marc
Sureda i Jubany, Les lieux de la Vierge. Notes de topo-li-
turgie mariale en Catalogne (XIe-XVe siécles), in: Subes/
Mathon 2013 (as in n. 10), pp. 51-59; Camps i Soria 2019
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(as in n. 10), p. 11; Jordi Camps i Soria, Images and Altar
Structures in Romanesque Catalonia. A Restored Virgin and
Child Sculpture in the Museu Nacional d’Art de Catalunya,
in: Medievalia 23/1 (2020), p. 397.

Our observation on the Virgen de Plandogau, Museu Mares,
Barcelona (July 18, 2023).

Ponsich 1994 (as in n. 5), p. 53.

The abbreviation Pb is derived from the Latin word for
lead, plumbum. Cf., for example, Roempp-Lexikon Chemie,
10" edition, Stuttgart/New York 1996-1999, p. 466.
REACH = Registration, Evaluation, Authorisation and
Restriction of Chemicals (https://umweltbundesamt.de/
themen/chemikalien/reach-chemikalien-reach, 29.04.2024).
https://www.lvr.de/de/nav_main/derlvr/presse_1/presse-
meldungen/press_report_317568.jsp, 29.04.2024.

Volker Koesling, Vom Feuerstein zum Bakelit. Historische
Werkstoffe verstehen, Stuttgart ca. 1999 (AdR-Schriften-
reihe zur Restaurierung und Grabungstechnik 5/6),
p. 184ff.

Rutherford J. Gettens/Hermann Kithn/W. T. Chase, Lead
White, in: Artists’ Pigments. A Handbook of Their History
and Characteristics, vol. 2, edited by Ashok Roy, Cambridge
1994, p. 67.

Hermann Kuhn, Lead-Tin Yellow, in: Roy 1994 (as in n. 26),
p. 85.

Elisabeth West Fitzhugh, Red Lead and Minium, in:
Roy 1994 (as in n. 26), pp. 109 and 113.
https://www.stmuv.bayern.de/themen/verbraucherin-
formation/chemikalien/schlagworte/bleifarbe.htm,
29.04.2024.

Charles E. Mortimer, Chemie. Das Basiswissen der Che-
mie, 5% edition, Stuttgart 1987, p. 461; Koesling 1999 (as in
n. 25), p. 187.

Lyndsie Selwyn/Canadian Conservation Institute, Metals
and Corrosion. A Handbook for the Conservation Profes-
sional, Ottawa 2004, p. 119f.

Hans Peter Hahn, Die Sprache des Glanzes. Wert und Werte
als Kontexte von Gold, in: Metalle der Macht — Frithes Gold
und Silber. Metals of Power — Early Gold and Silver, 6. Mit-
teldeutscher Archiologentag vom 17. bis 19. Oktober 2013
in Halle (Saale), edited by Harald Meller/Roberto Risch/
Ernst Pernicka, Halle 2014 (Tagungen des Landesmuseums
fiir Vorgeschichte Halle 11.1), pp. 21-31.

Earth Indices. Die Verarbeitung des Anthropozins. Giulia
Bruno und Armin Linke, 19. Mai — 17. Oktober 2022, Book-
let zur Ausstellung, edited by Katrin Klingal, Berlin 2022,
p- 20 (https://archivhkw.de/media/de/texte/pdf/2022_2/
programm_2022/earth_indices_booklet.pdf, 12.02.2024).
The exhibition project is a co-operation between the Haus
der Kulturen der Welt (HKW, Berlin) and the Anthropocene
Working Group (AWG).

On the material history of lead in the Middle Ages:
Hans-Joachim Kraschewski, Blei, Bleigufl I. Bleibergbau,
in: Lexikon des Mittelalters, vol. 2, Munich 1983, coll. 270-
271; Guido TJiittner, Blei, Bleiguf8 II. Blei in Heilkunde
und Alchemie, ibid., coll. 271-272 (for example: lead as an
antiseptic, lead medicine containers); Georg Wacha/Will-
muth Arenhdvel, Blei, Bleiguf III. Blei als Werkstoff, ibid.,
coll. 272-273; Denis Bruna, Enseignes de plomb et autres
menues chosettes du Moyen Age, Paris 2006; Sebastian
Foppe, Zur Kulturgeschichte des Bleis, in: Gold und Blei.
Byzantinische Kostbarkeiten aus dem Miinsterland, exhi-
bition catalogue Recklinghausen, Ikonen-Museum 2012,
and Minster, Archiologisches Museum der Westfilischen
Wilhelms-Universitit 2013/2014, edited by Michael Griin-
bart, Wien 2012, pp. 43-51, esp. pp. 46-51; Sarah Kiyanrad/
Julia Lougovaya/Antonia Sarri/Kai Trampedach, Metall, in:
Materiale Textkulturen. Konzepte — Materialien — Praktiken,
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edited by Thomas Meier/Michael R. Ott/Rebecca Sauer,
Berlin/Miinchen/Boston 2015 (Materiale Textkulturen 1),
pp. 295, 301-305. About lead-tin-alloys: Mory 1975 (as in
n. 11), p. 16. On the concept of “material history”: Jens
Soentgen, Material Flows and Material Histories, in: Flui-
dity. Materials in Motion, edited by Marcel Finke/Kassandra
Nakas, Berlin 2022, pp. 219-235.

Leopold Schmidt, Heiliges Blei. In Amuletten, Votiven und
anderen Gegenstinden des Volksglaubens in Europa und
im Orient, Wien 1958, pp. 65-74; Jiittner 2002 (as in n. 25).
BZS.1958.106.1. John W. Nesbitt/Nicolas Oikonomides,
Catalogue of the Byzantine Seals at Dumbarton Oaks and
at the Fogg Museum of Art, Bd. 2, South of the Balkans,
the Islands, South of Asia Minor, Washington D.C. 1994,
cat. 6.1, pp. 18-19.

Bruna 2006 (as in n. 25), pp. 43, 46, 49, 65.

The Etymologies of Isidor of Seville, edited and translated by
Stephen A. Barney, W. J. Lewis, J. A. Beach, Oliver Berghof,
with the collaboration of Muriel Hall, Cambridge et al. 2006,
p- 332. On “plumbum album/candidum” and “plumbum
nigrum” in the Naturalis historia: Julian Schreyer, Pliny on
the Sensory Qualities of Tin, in: The Nature of Art. Pliny
the Elder on Materials, edited by Anna Anguissola/Andreas
Griiner, Turnhout 2020, pp. 42-50.

Theophilus, The Various Arts. De Diversis Artibus, edited
and translated by C. R. Dodwell, Oxford 1986, pp. 160-161
(Tin Jugs); 74-75 (The Refining of Silver).

Regula Pastoralis 13. An in-depth analysis of the medieval
material semantics of lead in religious contexts is part of
the current study. The sources presented here offer a first
preview.

Saint Gregory the Great, Dialogues, translated by Odo John
Zimmermann, Washington D.C. 2002, pp. 248-249.

“I will not repeat what I already have said in the thirteenth
book, how many earthly bodies there are, such as lead,
which can nevertheless receive a shape from the artisan that
will make them float on water. Is the heavenly artist, then,
denied the power to give the human body such properties
as will make it soar heavenward and exist in that element?”
Saint Augustine, The City of God Against the Pagans,
vol. VII, Books XXI-XXII, with an English Translation by
William M. Green, Cambridge, Mass./London 1972 (The
Loeb Classical Library 417), pp. 258-261.

Mines et métallurgies anciennes du plomb dans leurs
environnements. Apports des méthodes contribuant a
leur étude; Actes du colloque 8, 9 et 10 septembre 2006, a
Florac — Lozere, edited by Alain Ploquin/Marie-Christine
Bailly-Maitre/Philippe Allée, in: Archeosciences, revue
d’Archéométrie, 2010 (34), pp. 266—-643; esp. Marie-Chris-
tine Bailly-Maitre, Le plomb et l'argent dans le Gévau-
dan médiéval, pp. 390-431; and Philippe Allée/Sandrine
Paradis/Farid Boumédiéne/Romain Rouaud, Lexploita-
tion médiévale du plomb argentifére sur le Mont Lozere,
pp- 527-561 (https://doi.org/10.4000/archeosciences.2574,
18.02.2024).

Mélanie Mairecolas, Le Repaire a Vaulry (Haute-Vienne).
Des minieres polymétalliques médiévales, in: Travaux
d’archéologie limousine 34 (2014), pp. 113-131; Mélanie
Mairecolas, Vaulry — Le Repaire. Fouille programmée
(2012), in: ADLFI. Archéologie de la France — Informations,
Nouvelle Aquitaine, online since 16 June 2021 (http://
journals.openedition.org/adlfi/80133, 15.02.2024).

An Artec Space Spider was used for the three-dimensional
measurement of the surfaces of the Virgins with a 3D reso-
lution of up to 0.1 mm.

Paul Bellendorf, Laserscanning zur 3D-Vermessung von
Kunst- und Kulturgut, in: Laseranwendung in Restaurierung
und Denkmalpflege. Grundlagen — Chancen — Perspektiven,
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edited by Giinter Wiedemann, Stuttgart 2009, pp. 197-204;
Niclas Hein, Die materielle Verinderung von Kunst durch
Transporte. Monitoring und Transportschadensbewertung
an Gemilden durch das Streifenprojektionsverfahren, Stutt-
gart 2015; Jerzy Montusiewicz/Marek Mitosz/Jacek Kesik/
Kamil Zyla, Structured-light 3D Scanning of Exhibited
Historical Clothing — A First Ever Methodical Trial and Its
Results, in: Heritage Science 9 (2021), p. 74.

Jens Giihring, 3D-Erfassung und Objektrekonstruktion mit-
tels Streifenprojektion, Miinchen 2002; Max Rahrig/Rainer
Drewello/Andrea Lazzeri, Opto-Technical Monitoring — A
Standardized Methodology to Assess the Treatment of His-
torical Stone Surfaces, in: The International Archives of the
Photogrammetry, Remote Sensing and Spatial Information
Sciences 42.2 (2018), pp. 945-952 (doi.org/10.5194/isprs-ar-
chives-XLII-2-945-2018, 29.04.2024).

The scans were further processed at the Centre for Heritage
Conservation Studies and Technologies in Bamberg using
the Artec Studio v.15 software. The mesh resulting from the
triangulation process was imported into Geomagic Wrap
v.2021 to remove small components and align the model
orthogonally along planes to simplify the export of views.
Holes in the model were not closed and the surface was not
smoothed to preserve the original surface accurately.
Giihring 2002 (as in n. 47), pp. 141-145.

Leander Pallas/Ruth Tenschert/Paul Bellendorf, Copy
and Paste? A Case Study on a Pair of Jamb Figures of the
Fiirstenportal Bamberg and their Casts, in: The Interna-
tional Archives of the Photogrammetry, Remote Sensing
and Spatial Information Sciences X-M-1-2023, pp. 229-235
(https://doi.org/10.5194/isprs-annals-X-M-1-2023-229-2023,
29.04.2024); Max Rahrig/Ronald E. Street, Rethinking
Uniformity. Analysis of Rosso’s Serial Casts of the Bambino
Ebreo Through Digital Surface Comparison, in: Finding
Lost Wax. The Disappearance and Recovery of an Ancient
Casting Technique and the Experiments of Medardo
Rosso, edited by Sharon Hecker, Leiden/Boston 2021
(Studies in Art and Materiality 3), pp. 275-302, doi.
0rg/10.1163/9789004439931_016, 29.04.2024).

Hein 2015 (as in n. 46); Kristina Holl/Max Rahrig/Katrin
Janis, Multi-view-monitoring of Dimensional Changes
of Wooden Panels due to Changes in the Microclimate
at Linderhof Palace, in: Danilo Forleo (dir.), Preventive
Conservation in Historic Houses and Palace Museums.
Assessment Methodologies and Applications, Conference
Proceedings Organised by the Public Establishment of
the Palace, by the National Museum of the Palace of Ver-
sailles, the Association of European Royal Residences and
the Research Centre of the Palace of Versailles, in collabo-
ration with the International Committee for Historic House
Museums, Palace of Versailles, 29 November — 1 Decem-
ber 2017, Milan 2020, pp. 272-283 (https://www.european-
royalresidences.eu/epico/, 29.04.2024); Christian Degrigny/
Frank Boochs/Laura Raddatz/Jonas Veller, Use of Imaging
Techniques as a Support for the Preventive Conservation
Strategy of Wall Paintings, in: Application to the Medieval
Decors of the Chiteau de Germolles, in: Image and Sig-
nal Processing. 9" International Conference, ICISP 2020,
Marrakesh, Morocco, 4-6 June 2020. Proceedings, edited by
Abderrahmin El Moataz et al., Cham 2020, pp. 24-34; Paul
Bellendorf/Kristina Holl/Thomas Léther, Opto-technisches
Monitoring am Hochaltar in Débeln — klimainduzierte
Bewegungen sichtbar machen, in: Die Denkmalpflege 80.1
(2022), pp. 44-48.

The two data sets imported as .STL files into ZEISS
INSPECT v.2023, of the ZEISS Quality Suite. A target-ac-
tual-comparison is performed and the differences between
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the actual model and the target model are visualised in false
colour.

On ‘unexpected’ object characteristics, see: Thierry Bonnot,
Lattachement aux choses, Paris 2014 (Le passé recomposé),
p. 117. Cf. also Hans Peter Hahn, Der Eigensinn der Dinge
— Einleitung, in: idem (ed.), Vom Eigensinn der Dinge. Fiir
eine neue Perspektive auf die Welt des Materiellen, Ber-
lin 2015, p. 15 (on the unexpected and the surprising).
Marie-Blanche Potte/Dominique Faunieres/Agnes Blossier/
Lucretia Kargere, Etudes menées sur les sculptures d’Au-
vergne en bois polychromé / Polychrome wood sculp-
tures in Auvergne, an ever-evolving corpus. State of the
research and report of technical analysis, in: Medievalista 26
(2019), pp. 28-33 (http://journals.openedition.org/medie-
valista/2333, 18.02.2024).

Sophie Guillot de Suduiraut/Christine Lancestremere, La
production des statuettes a Malines au début du XVle sie-
cle (vers 1500-1525/1530), in: L'art multiplié. Production de
masse, en série, pour le marché dans les arts entre Moyen
Age et Renaissance, edited by Michele Tomasi, Rome 2011
(Etudes lausannoises d’histoire de l'art 2), pp. 89-103.

Mory 1975 (as in n. 11), p. 26. Cf. also the hypotheses on
the production methods of the Vierge de Baroilles in
Gaborit 2012 (as in n. 4), p. 526.

Essential reading on the relationship between series, varia-
tion and modularity remains Lothar Ledderose, Ten Thou-
sand Things. Module and Mass Production in Chinese Art,
Princeton, NJ, 2000. On serial objects and their meaning,
see: Thierry Bonnot, Objets de série/ceuvres hors-série.
Une esthétique du processus technique, in: Le gotit des
belles choses. Ethnologie de la relation esthétique, edited by
Véronique Nahoum-Grappe/Odile Vincent (Mission a l'eth-
nologie et Maison des Sciences de 'Homme, Cahiers d’Eth-
nologie de la France 19), pp. 127-138. On aspects on serial
production in medieval Europe: Tomasi 2011 (as in n. 55).
Auzas 1966-1967 (as in n. 12), p. 74; Ponsich 1994 (as in
n. 5), p. 60; Camps i Soria 2019 (as in n. 10), p. 23; Jean-René
Gaborit, Le probléme de la copie dans la sculpture médiévale,
Tables de travail, 17.06.2012 (https://doi.org/10.58079/un,
29.04.2024).

Forsyth 1972 (as in n. 1), pp. 95-100; Monique Goullet/Domi-
nique logna-Prat, La Vierge en Majesté de Clermont-Ferrand,
in: Marie. Le culte de la Vierge dans la société médiévale,
edited by D. Ilogna-Prat/Eric Palazzo/Daniel Russo,
Paris 1996, pp. 383—405; Rebecca Miiller, Das getriumte Bild.
Die Marienstatue in Clermont, mit einer Ubersetzung der
,visio Rotberti’, in: Intellektualisierung und Mystifizierung
mittelalterlicher Kunst. Kultbild — Revision eines Begriffs,
edited by Martin Biichsel/Rebecca Miiller, Berlin 2010 (Neue
Frankfurter Forschungen zur Kunst 10), pp. 99-132.
Jules-Xavier Bouniol, Notre-Dame de Mende. Sa statue,
Nimes 1959 (2007); La cathédrale de Mende. Comman-
ditaires et batisseurs, Colloque internationale de Mende
des 18-20 octobre 2012, edited by Nelly Lafont/Samuel
Drapeau/Delphine Christophe, Paris 2017, pp. 32-33.
Rocamadour, Chapelle Notre-Dame: Forsyth 1972 (as in
n. 1), cat. 78, p. 185; Nicolas Bru, Deux vierges pour le prix
d’'une? Considérations rapides autour de la datation des sta-
tues de Rocamadour, in: Sophie Brouquet (Koord.), Sedes
Sapientiae. Vierges noires, culte marial et pelerinages en
France méridionale, Toulouse 2016, pp. 59-71; Nicolas Bru/
Dominique Fauniéres/Pascale Richardin, La Vierge Noire de
Rocamadour, de I'étude de constat d’état a la datation, une
approche pluridisciplinaire, in: Techne 52 (2021), pp. 14-21
(https://doi.org/10.4000/techne.9555, 18.02.2024).
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