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Function and meaning oF  
a metalpoint drawing  
by Jan van eyck

Arie Wallert

abstract  A technical study was carried out on a hitherto unknown Eyckian drawing. This drawing is clearly related 
to the left wing of Jan van Eyck’s Diptych with Crucifixion and Last Judgement, in the Metropolitan Museum, New 
York. It is argued that the drawing has had a specific function in the genesis of the painting. In both works, the 
artist similarly demonstrates his ability to attend to detail without losing command of the general arrangement. 
Both works show, in spite of all the details, the same measure of coherence and organisation. The characteristics of 
the present metalpoint drawing are discussed in comparison with those of accepted Eyckian paintings. The object 
was first examined with the stereomicroscope, a high-resolution digital microscope, energy dispersive micro X-ray 
fluorescence (µ-XRF), X-ray diffraction (XRD), fibre optic reflectance spectroscopy (FORS), infrared reflectography 
(IRR), and digital imaging. Based on careful observations a small number of microsamples were taken to investigate 
the composition of the support and ground layer. The samples were analysed with various microscopic, spectrometric 
and chromatographic methods to further characterise inorganic components, fibres and organic substances. Most 
of the drawing was made with, at least, two different styluses. One type of lines was made with a silverpoint; other 
lines were made in goldpoint. In both cases the metalpoint lines were not made with the pure metals but with alloys, 
and efforts were made to quantify the alloy compositions. The results of these analyses are evaluated in relation to 
contemporary technical sources. Thus we hope to provide material for a proper assessment of the relation between 
painting and drawing, to address questions of attribution, and to shed more light on the process of transmission of 
motifs and ideas in Jan van Eyck’s environment.

introduction

Jan van Eyck was arguably the most significant individual 
artist of the Middle Ages. One of his most important, but 
also enigmatic, early paintings is a Crucifixion, now in the 
Metropolitan Museum of Art in New York (Figure 1). That 
Crucifixion, together with a Last Judgement, makes part of 
a small but impressive diptych. Both paintings have been 
the subject of extensive speculation on the formation of Van 
Eyck’s style and pose considerable problems of attribution, 
which centre primarily on the Last Judgement wing. There 
is now general consensus that the Crucifixion part is an 
autograph work by Jan van Eyck.1 

The panel with the Crucifixion has, however, been heav-
ily discussed in terms of its original pictorial source(s). 
The imagery of the Crucifixion seems to be embedded in a 
tradition of images, that itself may find its origin in Franco-
Flemish manuscript illumination. The origin of the pictorial 
language on the New York panel is often claimed to derive 

from the crucifixion images in the Très Riche Heures of 
Jean, Duke of Berry. Those images, in turn, are supposed 
to have been heavily influenced by Italian painting of the 
Trecento. In particular a panel painting by Pietro Lorenzetti 
and a Crucifixion by Roberto d’Oderisio are mentioned in 
this chain of influences.2 Prominent art historians have 
also referred in this respect to Altichiero da Zevio’s 1384 
Crucifixion on the altar wall of the Oratorio di San Giorgio 
in Padua.3 

Recently, a peculiar metalpoint drawing has shown up 
that may shed more light on the process of transmission of 
motifs and ideas in Jan van Eyck’s environment, and on the 
genesis of his Crucifixion painting in particular.4 As the gene-
sis of paintings is, by nature, a technical process, this drawing 
has also been the subject of technical investigation. The draw-
ing, measuring 254 × 187 mm, has a brownish-yellow tone 
that slightly obscures the subject: a large crowd of bystand-
ers around a crucifixion (Figure 2).5 This drawing shows an 
obvious relationship to Van Eyck’s New York Crucifixion. 
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the Crucifixion 

The New York Crucifixion is painted with a strong atten-
tion to narrative aspects of the events that took place at the 
crucifixion of Christ.6 It depicts the moment when Longinus 
stabs his lance in Christ’s side to confirm his death. At the 
foot of the three crosses is a large gathering of people on 
foot and horsemen, gawking, cheering and arguing. In the 
foreground, dressed in purple, is the Virgin Mary weeping 
in despair, surrounded by her two sisters Mary Cleophas 
and Mary Salome, and John the Baptist. Behind the three 
crosses is a fantastic landscape with the city of Jerusalem 
and hazy light blue mountains further in the background. 
All details – from the bare cragged rocks with people in the 
foreground to the infinite vista of the hazy mountain range 
in the background – are rendered with astonishing sense 
of depth and great subtlety of definition. This description 
for the painting holds equally well for the drawing. There 
are, however, remarkable similarities and differences 
between the painting and the drawing in the way this scene 
is depicted. In the drawing as well as in the painting we find 
‘the infinitely small combined with the astonishingly life-
like’. In both works, the artist similarly demonstrates his 
ability to attend to the detail, without losing command over 
the general arrangement. Both works show, in spite of all the 
details, the same measure of coherence and organisation. 
In the foreground is Christ’s mother supported by St John. 
The physiognomy and expression of the faces of both Mary 

Figure 1 Jan van Eyck, Crucifixion, left wing of a diptych, c. 1430, oil on panel, 
56.5 × 19.7 cm, The Metropolitan Museum of Art, New York.

Figure 2 Jan van Eyck, Crucifixion, metalpoint drawing on prepared paper, 
254 × 187 mm, private collection.
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and John on the painting and drawing are strikingly similar 
to the faces on other paintings of crucifixions, sometimes 
attributed to Van Eyck: one in Berlin and the other in the 
Ca’d’Oro in Venice. In the drawing as well as in the New 
York painting, both are accompanied by a group of weeping 
women. These figures are clearly placed together as a group 
and separated from the rest of image. Just aside from this 
group in both works (in the painting to the right of the group 
of weeping women, in the drawing more to the foreground to 
the left of the group) is a dramatic loose-haired Magdalene, 
gazing at the crucified Christ. In doing this, she draws our 
attention from one focal point of the picture, the group 
around Mary with the weeping women on the foreground, 
to the other focal point: the crucified Christ. Thus, in spite of 
its peculiar vertical, narrow stretched format, the painting 
retains its sense of space and organisation.7 

In the painting, there are two figures that do not seem 
to participate in the dramatic action in either of the points 
of attention. To the left is a figure seen from the back who 
seems to point and refer to the Crucified and to the right 
is the Erythraean or Cumaean Sybil, both of whom rep-
resent a theological argument.8 They do not participate 
in the action; they do not interact with the other figures. 
They are, however, very significant. And also the way they 
are represented is often considered iconographically sig-
nificant. Their presence has sometimes been explained as 
the one facing towards Christ, and the other turning away 
from him. On the painting, the Erythraean Sybil is directed 
towards the group around Mary and St John. On the draw-
ing, however, the very same Sybil is – still not interacting 

with any of the people present – turned towards the cru-
cified Christ (Figure 3). A striking element in both images 
is the figure of Longinus, the Roman soldier who pierced 
Jesus in his side with a lance. According to the Legenda 
Aurea, Longinus was blind and needed his hand guided by 
an assistant to accomplish the act. The spilling of Christ’s 
blood cured his eyes, and made him see the light. This icon-
ographic motif, the depiction of the piercing of Christ’s side 
by two persons, shown in both works in a similar manner, 
is rather uncommon.9 In both cases, i.e. in the drawing as 
well as on the painting, the actors have their own individual 
character. Both works of art testify to Van Eyck’s acuity 
of vision, placing the narrative of the crucifixion into the 
viewer’s immediate realm of experience. 

There are other, also quite interesting differences. These 
differences primarily relate to the way groups of people are 
organised; they are about the manner in which the group-
ing of people and the relations between them is controlled: 
stage direction. In the drawing, the emphasis is on the inter-
action between the individual figures. This interaction 
holds the different groups of people together, and deter-
mines the organisation of the composition. The gesture of 
Mary Magdalene bridges the distance between the figures 
on the foreground and the crucified Christ. In the painting, 
the group of women is separated from the horses and rid-
ers around the cross by an open ground, which is traversed 
by two people. In using this prop, the painter emphasised 
the distance between the two groups. It almost seems as 
if it was for this reason that the Erythraean Sybil could be 
turned towards the Marys. With the Magdalene and the two 
persons crossing the open ground, the distance between 
the two groups is effectively bridged. Adding another con-
nection would have been redundant.

drawing and underdrawing

The characteristics of the present metalpoint drawing agree 
well with those of underdrawings of accepted Eyckian 
paintings. The underdrawing for the draperies of the Three 
Marys at the Sepulchre in Rotterdam, for instance, shows 
a type of hatching that is quite similar to the hatching of 
comparable passages in the metalpoint drawing. It consists 
of a very fine dense hatching, running at an acute angle, 
almost parallel to the main contours. Outside of the figure, 
the shape of the drapery is set off against the background 
by hatchings placed at straighter angles to the figure.10 The 
manner in which dark-and-light contrasts and definition 
of contours are handled are generally considered to be 
characteristic for the working practices of Jan van Eyck. 
Similar hatching can also be found in and around the fig-
ures of the Erythraean Sybil and the Mary Magdalene on the 
drawing. The same network with hatching of curved verti-
cal strokes also occurs in the miniatures of hand G (now 
accepted as by Van Eyck) in the Milan-Turin Hours.11 Butler 
and Van Asperen de Boer have published reflectograms of 
the underdrawing of Christ in Gethsemane in the Milan-
Turin Hours, in which some of the hatchings are strikingly 

Figure 3 (a) The Erythraean Sybil in the New York painting and (b) in the 
metalpoint drawing.

a b
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similar to those on the present drawing. In particular, the 
crisp underdrawing for the two rocks at the left on the min-
iature is identical to the manner in which the rocks on the 
lower left of the drawing is executed. Also the way in which 
the folds of the draperies fall and the complex hatching to 
set the figures of the sleeping apostles off against the rocks 
finds its equivalence in the metalpoint drawing.12 Similar 
features could also be found in the underdrawing for Jan 
van Eyck’s Saint Francis of Assisi Receiving the Stigmata in 
Turin. Many of the hatchings in St Francis’ habit are drawn 
parallel, or just slightly oblique to the main contours, very 
much in the same way as for the Erythraean Sybil in the 
metalpoint drawing. The shape of Brother Leo on the Turin 
painting is set off against the rock with dense hatching that 
is remarkably similar to the manner in which the horses 
and the group of women around Mary are set off against the 
background in the metalpoint drawing.13 

But most importantly, the characteristics of the drawing 
hold up quite well in comparison with the reflectograms of 
the New York painting, which were made in the 1980s. The 
underdrawing of the painting is done in a liquid medium 
with a very fine brush. In spite of the differences in medium, 
i.e. metalpoint on paper versus brush and ink on panel, 
the drawings appear quite comparable. In both drawings 
we find a similar modelling of forms with parallel hatch-
ing indicating the shadows in forms and draperies. In both 
drawings the contour lines are long and powerful, and 
filled with shorter modelling strokes. The description by 
Stephanie Buck characterises both drawings equally well: 

‘The foreground figures are similarly outlined with continu-
ous strokes; narrow parallel hatchings and cross hatchings 
are placed rectangularly around these contours to bring 
the figures into relief and to indicate shadow. Long strokes 
with a thicker, roundish end which clearly divide the folds, 
and fine parallel hatchings that follow the direction of the 
ridge, characterize the modelling of elaborate draperies.’14 

New reflectograms of the New York painting were made 
in 2012 by Maryan Ainsworth of the Metropolitan Museum 
of Art. These reflectograms, recently presented at the Van 
Eyck Studies Colloquium in Brussels, are of much higher 
resolution and allow for an even better comparison of the 
underdrawing of the New York painting with the metalpoint 
drawing.15 The similarity is most telling in the hatching of 
the bodies of the horses. In both cases, the same type of 
hatchings do not only show these horses in an emphati-
cally three-dimensional way – the subtle play of light and 
shadow also beautifully suggest the working of powerful 
muscles under smooth skin. The changes of movement and 
planes that can be observed in the angular pleats and folds 
of the gambesons of the two riders (the rider in the centre 
of the drawing at the foot of the cross; in the painting on 
the rider at the left) are done in an identical dense network 
of subtle strokes supported by heavier but soft contours. 

The interaction and gestures between the bystanders is 
similarly drawn with identical efficient strokes with a brush 
or stylus for the outlines, followed by very subtle hatchings 
to give volume to the forms and set them off against their 
backgrounds (Figure 4).

Figure 4 (a) Detail of horsemen in the drawing; (b) detail of horsemen in infrared reflectogram (IRR) from the New York panel (Dr Maryan Ainsworth).

a b
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The quality of draughtsmanship in the metalpoint is so 
high and the placement of contours and hatching is so simi-
lar to that on the New York painting, that it is difficult to 
believe that the metalpoint could be a product of any hand 
other than the one that made the underdrawing of the New 
York diptych. The use of metalpoint drawing in relation to 
underdrawing or preparative drawing is not uncommon 
in Eyckian painting. The metalpoint drawing of Cardinal 
Albergati, including its extensively written colour notations, 
clearly demonstrates that Van Eyck meticulously worked 
out his design to the smallest detail before actual painting 
began. Not only Van Eyck’s preparative drawing on paper, 
but also his underdrawing on the panel itself, appears to 
have been executed in similar detail. Thus, the manner in 
which pleats of draperies, shadows and volumes in horses 
and riders, volumes of figures, especially in the group of 
women and St John in the foreground of the drawing, have 
been executed is quite comparable with the draperies and 
the tiny figures on the St Barbara in Antwerp.16

All the evidence we have indicates that the present 
metalpoint drawing is Eyckian, and that it precedes the 
painting, rather than follows it. The observed differences 
strongly suggest that the drawing served in the prepara-
tion for the Crucifixion in New York. The drawing has such 
refined and meticulously rendered details exceeding the 
needs for most common preparatory drawings, that the 
function of the drawing as a vidimus cannot be excluded. 
The use of the drawing as a vidimus, however, would not 
exclude the possibility that it could also have been used as 
a tool in the actual making of a painting. 

The close relationship between the painting and the 
drawing provokes questions about the possible original 
function(s) that the drawing may have had. Drawings 
would work as tools in the studio, as instrumental for the 
production of paintings, but could also serve as educational 
tools, as a means of instruction. 

the van eyck workshop

Drawings as models and patterns for painting were the 
tools of the trade.17 A good example of the significance of 
such drawings is a copy in metalpoint on paper, made after 
a (now lost) altarpiece by Rogier van der Weyden. At the 
time, this copy was lent to a colleague, who reproduced it 
exactly on his own paper. The result is a fifteenth-century 
drawing, now in the Kupferstich-Kabinett in Dresden, 
which is identical to a drawing in the Louvre in Paris.18 

Geographically widely dispersed studios could produce, 
precisely or roughly, similar paintings based on the same 
example. Journeymen gathered drawings in modelbooks. 
They travelled abroad, picked up new ideas and established 
formulae, tried to blend them with their own formulae, 
and brought them back home: as loose sheets of paper or 
bound in modelbooks. These foreign examples functioned 
in the development of new repertoires. Various details – 
the drapery of a Madonna, the head of a prophet, an angel 
for an annunciation – were often combined in different 

arrangements into entirely new compositions.19 Not much 
is left of the drawings or of the modelbooks that were used 
in this type of production.20 

As well as being an accomplished individual artist, 
Jan van Eyck was, especially in his later career, also the 
master of a workshop. The notion of the employment of 
workshop assistants in Jan van Eyck’s studio, in particular 
around the late 1430s, has now generally been accepted. 
In his workshop, similar use of drawings would have been 
made. There is, however, scant knowledge as to how Van 
Eyck’s assistants actually followed his example. We know 
of some compositional drawings that assistants made after 
finished paintings by the master. Such drawings were made 
to design compositions, architectural elements, figure 
settings and ornaments in new paintings. Stock patterns 
on paper must also have played a significant role in the 
operation of Jan van Eyck’s studio.21 A pen drawing in the 
Albertina in Vienna is generally considered to be a copy 
of a lost painting by Van Eyck, and a silverpoint draw-
ing in Brunswick closely copies a passage in the Budapest 
painting.22 Similarly, the Madonna of Maelbeke (itself a 
copy: Ypres Madonna, oil on panel, 172 × 99 cm, Brugge, 
Groeningemuseum), is meticulously copied in two draw-
ings: one in the Germanisches Museum in Nuremburg 
(135 × 150 mm), and one in the Vienna Albertina (278 × 
180 mm). A drawing in the Berlin Kupferstichkabinett is a 
close copy after the Antwerp Madonna at the Fountain.23 In 
the making of those drawings, the copyists tended to follow 
the example very closely. Usually there are no, or only very 
minor, deviations. The original motif is always extremely 
faithfully followed, and any differences between copy and 
exemplar were only caused by the presence or absence of 
individual abilities of the copyist. A fair number of such 
examples still survive. But, with the exception perhaps of 
the metalpoint drawing of Cardinal Albergati, all Eyckian 
drawings seem to be later copies, by assistants and follow-
ers, of finished works by the master.24 

The present drawing (Figure 2) does not appear to have 
the characteristics of the common workshop copy. In this 
case, the drawing apparently represents an earlier stage in 
the working process for the New York painting. The rela-
tionship between the drawing and the painting seems to 
reflect a large range of considerations taken into account 
in order to reach satisfactory solutions. It seems as if some 
of the original motifs and compositional arrangements in 
the drawing have been considered, only to be rejected or 
changed in the painting. Clearly, the drawing was not made 
in order to be simply, and mechanically, transferred onto 
the panel, and carefully followed in an underdrawing. The 
drawing, rather, seems to have functioned in the process 
that preceded that stage. In contrast to the drawings and 
paintings by his assistants and followers, the genesis of 
Jan van Eyck’s own autograph works, miniatures as well 
as paintings, can be characterised as a process of ongo-
ing invention by omission and addition.25 In the painting, 
decisions were made that differ from the choices in the 
drawing – the Sybil turned around, the middle ground 
opened up (Figure 3). In the painting, the composition 
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in the background is organised in an almost perfect cir-
cle around the central cross. The two other crosses stand 
behind that group. In the drawing, all three crosses are 
surrounded by a far less organised group of horses and 
riders, soldiers and bystanders. In the drawing there is 
no clear distinction between the group with St John and 
Mary in the foreground and the three crosses further in the 
background. In the painting, however, the composition is 
divided emphatically between the group with the women 
and the densely populated group around the crosses. This 
requires a measure of independence and self-assuredness 
that can only be attributed to the master himself. The 
painter affords himself liberties to the drawing that would 
never be allowed to an assistant. 

These circumstances provoke more technical questions 
about the relationship between models and final prod-
ucts, and between the drawing and the painting. For an 
understanding of this relationship it may be rewarding to 
study the methods and materials used in the making of 
the drawing. 

methods and materials

The paper measures 25.4 × 18.7 cm, which could not be 
related to any standard paper size of the time. There is a 
piece of rather heavy, ‘cardboard-like’ paper glued to the 
back of the drawing. This made it impossible to measure any 
chain lines, laid lines or water marks of the paper. Elemental 
analyses of the substrate showed it to be covered with a very 
calcium-rich compound. This compound is also fairly rich 
in phosphorus. This is entirely consistent with the method 
described in the historical sources for the preparation of 
paper for metalpoint drawings.

An extensive description of the process can be found 
in a manuscript text, written in July 1398, by a certain 
Johannes Alcherius: De coloribus diversis.26 The text pre-
scribes to calcinate animal bones (or stag horns), to burn off 
all the remnants of flesh, sinew, other proteinaceous mate-
rial or fat, and retain only the bare bone material. Then, 

the calcinated bones were ground to dust, washed, dried 
and heated again. The resulting pure, burnt white bone 
dust is then mixed with very dilute gelatinous animal glue. 
With this watery or milky suspension, various substrates 
could be given a very thin coating. The recipe states that 
this preparation could be applied on paper or parchment, 
but also on panels or canvas. When dry, the surface of the 
coating could be burnished to a perfect ivory white smooth-
ness. Only when this substrate was perfectly smooth was 
it ready, so that one could draw on it in black lines with a 
pencil or metalpoint of gold, silver, bronze or brass: ‘quo 
possis super ipsas protrahere nigro cum grossio, seu stilo 
auri, argenti, latonis, vel aeris’. 

In other recipes, the use of calcite, lead white, sea shell 
or egg shells are prescribed for ground layers. In our analy-
ses of the preparation layer on the paper, we had sufficient 
evidence to identify it as calcined bone. In all our energy 
dispersive X-ray fluorescence (ED-XRF) measurements, 
we found consistent peaks for calcium and phosphorus, the 
elements that make up the calcium phosphate of bones.27 A 
tiny particle eased out from between the paper fibres at the 
outer edge was examined with polarised light microscopy 
(PLM).28 The optical characteristics of that particle were in 
perfect agreement with those of a laboratory-made recon-
struction of bone white. This was further confirmed with 
non-invasive X-ray diffraction analyses (XRD) that could 
be performed directly on the object. These analyses also 
identified the substrate as one based on hydroxyapatite, i.e. 
the basic structure of bone white.29 This provided the sub-
strate for the metalpoint drawing. Under the microscope, 
this layer appeared as a relatively smooth layer, effectively 
covering the paper fibres (Figure 5). 

We have learned that Van Eyck and other artists of the 
Middle Ages used drawing points made from a wide variety 
of metallic substances: gold, silver, copper, lead, tin, and 
alloys such as bronze or brass, or lead-tin compositions. The 
frequent mention of silver in the technical sources suggests 
that it was the preferred metal.30 Reconstruction experi-
ments with several metalpoints, in the 1950s and recently 
(2012) at the Amsterdam conservation studios were quite 
informative.31 All the previously mentioned metals tended 
to produce, on the same prepared surface, similar, even 
greyish, unbroken lines with little texture. Observation 
under the microscope at stronger magnification revealed 
that those lines are characterised by tiny scattered metallic 
flakes and particles.32 This was also observed in the present 
drawing. The lines that were done in silverpoint show up 
under magnification as black accretions on top of a rela-
tively smooth bone white ground (Figure 5). The shapes 
and sizes of those particles were not specific enough to dis-
tinguish one from the other by particle morphology alone. 
Those lines, however, could be distinguished directly on the 
object on the basis of their X-ray fluorescence spectra.33 It 
is rarely possible to take any samples from such art objects, 
and the material to be analysed in these drawings is present 
in only very small quantities. It is estimated that the total 
of metal particles that is deposited on the surface of the 
paper would add up to some tens of μg per cm2, which would 

Figure 5 The paper fibres covered by a closed layer of bone white. Micrograph 
(026) (spot01-007), 50× (800×, scale bar = 100 µm) scale bar = 1000 µm.
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amount to just some nanometres of thickness of material. 
Recent developments in open-air µ-XRF instruments now 
make it possible to perform analyses on such metalpoint 
lines in the conservation studio. In the past, such analyses 
could only be performed with highly advanced equipment 
that required particle accelerators or synchrotron facili-
ties. Duval, Guicharnaud and Dran reported on the use 
of proton-induced X-ray emission spectroscopy at AGLAE 
in Paris, for the study of metalpoint drawings.34 A simi-
lar approach was followed by Milota and co-workers in 
Austria at the Vienna Environmental Research Accelerator 
(VERA).35 Reiche and co-workers have extensively pub-
lished on their study of metalpoint drawings with XRF 
analyses obtained using synchrotron radiation.36 

Elemental analyses on the present drawing with a 
tube-based µ-XRF instrument in the Rijksmuseum’s con-
servation studio turned out to be very informative. These 
analyses basically confirmed the work of Reiche, Milota, 
Duval and others. XRF measurements indicated that some 
areas were not exclusively done in metalpoint, but also in 
ink. The writing of the INRI sign on the cross, for instance, 

yielded signals suggesting that it was done in iron gall ink. 
Iron gall inks were made as the product of the reaction 
between gallic acids from oak galls and iron salts, usually 
‘Roman vitriol’, a mineral iron sulphate. Strong peaks for 
iron and significant peaks for potassium (K) and sulphur 
(S) are consistent with such an ink. This was confirmed 
by observations at various magnifications with the micro-
scope (Figure 6).37 

But, more significantly, it transpired that most of the 
drawing was made with at least two different styluses. One 
type of line was made with a silverpoint. These silverpoint 
lines are not made with pure silver, but rather an alloy 
of silver and copper. With the present XRF equipment, 
measurements can at best be considered semi-quantitative. 
The extremely thin and uneven character of the lines makes 
attempts at quantification very difficult. A guesstimate for 
the silver:copper (Ag:Cu) ratio could be assumed to approx-
imate 75:25, a ratio that is not dissimilar to the composition 
of one of the styluses used for the Albergati drawing.38 The 
lines in silverpoint on the drawing are also marked by a 
significant amount of mercury (Hg). This element has 

Figure 6 (a) Micrograph of the writing on the paper on the cross; (b) spectrum obtained from dark lines The presence 
of K and Fe is consistent with iron gall ink. The spectrum (blue) was obtained by the subtraction of elements from the 
bone white (Ca and P) background.

a

b
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Figure 7 (a and b) Micrograph of silverpoint lines near the face of Christ; (c) the spectrum obtained from silverpoint 
lines. The signals for Ag and Cu are roughly consistent with a 75:25 ratio. Hg is present. The spectrum (blue) was obtained 
by the subtraction of elements from the bone white (Ca and P) background.

a

b

c
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also recently been confirmed in other metalpoint draw-
ings (Figure 7).

The explanation offered by Reiche and co-workers 
for the presence of Hg as a deposit from atmospheric 
contamination is not very convincing. Such amounts of 
deposits would require highly contaminated – and toxically 
unhealthy – environments. Furthermore, lines executed in 
goldpoint in the same drawing show no trace of mercury, 
which certainly would have been the case had the drawing 
been stored under such conditions. Gold has an even higher 
affinity to mercury than silver. If the mercury had been 
deposited from the atmosphere on the silverpoint lines, it 
would have done so equally well on the goldpoint lines.39 

It is more likely that the presence of Hg is related to 
specific mining practices. Silver is hardly ever found as a 
native metal, but rather tends to be present in grey or sooty 
black minerals, rocks in which the metal consists of acan-
thite (silver sulphide), or various complex silver bearing 
sulphides such as pyargyrite or polybasite (silver antimony 
sulphides), bromyrite (silver bromide), or proustite (silver 
arsenic sulphide). Silver also occurs as enrichments of base 
metal sulphides such as galena, sphalerite and pyrite. If 
the mined silver ore was rich in lead, it was recovered by 
a process known as liquefaction. This worked particularly 
well with high-grade ores. But silver sometimes occurs in 
poor lodes or veins that run underground. The silver was 
then recovered by crushing the ore in a stamp mill. Next, 
the silver was extracted by grinding up the crushed ores 

further with mercury, salt water and copper sulphate. In 
the process, the silver amalgamates with the mercury. The 
metal is then recovered by driving off the mercury with 
heat and thus separating the amalgam. This method, now 
known as the patio process, is particularly suitable for the 
extraction of the rather poor, low quality ores.40 The pres-
ence of both mercury and copper, therefore, seems fully 
consistent with contemporary medieval mining practices.41 
In the production of the metal, trace contamination of pro-
cessing metals, such as Cu and Hg, could not be entirely 
eliminated. Hence, the clear signals for those metals in 
our spectra. 

The parts of the drawing that were done in goldpoint 
are, of course, characterised by the presence of gold, but 
also of fairly large amounts of Cu and zinc (Zn), some Ag, 
and only occasionally just a trace of Hg. Under the micro-
scope, the traces of metallic gold deposited onto the bone 
white ground, could be observed at higher magnifications 
(Figure 8). Initially, both metalpoints would have yielded a 
similar cool grey mark on the abrasive bone white ground. 
In time, however, the silver lines would prove to be more 
susceptible to sulphidic corrosion and slightly change in 
colour, while the inert gold lines would remain unchanged. 
These changes – the silver more warm purplish-grey and 
the gold more cool bluish-grey – are too subtle to be dis-
tinguished on the present drawing with the unaided eye. 
Although measurements were carried out on several lines 
in the drawing, we were unable to draw any conclusions 

Figure 8 (a) Micrograph of goldpoint lines of the hair of Mary Magdalene (500×); (b) the same goldpoint deposits in 
topography mode, scale bar = 10 µm; (c) XRF spectrum of gold lines obtained by the subtraction (blue) of elements from 
the bone white (Ca and P) background (equivalent to 14 carat gold?).

a b

c
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about the distributions of gold or silver lines over the whole 
drawing, or their possible function. The use of either silver 
or gold does not seem to be reserved for specific figures in 
the drawing, nor can we deduce that the use of gold rep-
resents a specific stage in the making process, for instance 
that the first lines would be in gold and the drawing then 
further worked up in silver, or vice versa. Nor do we have 
solid proof that the choice for both metals would be delib-
erate, and based on some intentional colour development, 
which would have evolved after the drawing was exposed 
to hydrogen sulphide gases in the environment. To gain a 
better understanding of the build-up of this drawing and 
the use of different materials over the surface of the paper, 
elemental imaging was performed with a recently devel-
oped macro-XRF scanner.42 The elemental images showed 

that both styluses were used over the whole surface of the 
paper. There are no indications that specific persons or 
groups of persons were added at a later stage.

At this point, the examination of the drawing in the 
infrared wavelengths turned out to be quite useful.43 Metals, 
and therefore, pure metallic lines of a drawing are not usu-
ally transparent to IR radiation – they tend to absorb the 
IR radiation and therefore often appear as black in the 
reflectograms. Reconstruction experiments in the conser-
vation studios of the Rijksmuseum showed that this was 
indeed the case. Initially all metalpoint lines showed up 
quite nicely. If, however, the metallic silverpoint lines were 
exposed to H2S gases, and thus effectively converted into 
AgS lines, those lines, no longer being metallic, became 
increasingly translucent to IR radiation.44 

Figure 9 Infrared reflectogram of the metalpoint drawing. Goldpoint lines appear prominently visible, whereas silverpoint 
lines are translucent in the infrared (875 – 1700 nm) range under investigation.
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In the reflectogram of the drawing, the lines in silver-
point, no longer absorbent, were invisible. However, the 
lines in goldpoint remained quite prominently visible in the 
reflectogram (Figure 9). In fact, the lines in gold appeared 
more visible in the infrared reflectogram (IRR) than in nor-
mal light. This is particularly prominent in the expression 
on the face of St John and in the figure of the dramatic 
Mary Magdalene (Figure 10 a and b).

In the IRR it became clear that the drawing had a 
stronger emphasis on the dramatic aspects of the event 
than the painting. The thief on the right has all the signs 
of suffering. His body originally was more twisted and con-
torted, and his left leg (drawn in goldpoint) came loose. In 
the painting, the bodies of the thieves to the left and right 
of Christ are made to draw much less attention (Figure 11 
a–c) This dramatic aspect links the drawing even closer to 
a Crucifixion in a book of hours, now in the Österreichische 
Nationalbibliothek in Vienna, datable to c. 1420 by the so-
called Bedford Master. This may add further support to 
the suggestion that some of Jan van Eyck’s images could 
have been influenced by workshop patterns from French 
manuscripts.45

There are no other autograph drawings that show such 
a direct genetic relation between drawing and painting. In 
the case of the Albergati drawing in Dresden, the drawing 
primarily seems to have served to produce precise guide-
lines for the painting. However, the present metalpoint 
drawing for the New York painting is not a fixed design 

to be strictly followed in painting, but rather precedes the 
underdrawing for the panel by several steps in the design 
process. It cannot be argued with any degree of probability 
that in doing this, the image, or parts of it, had been literally 
transferred from the smaller drawing to the larger panel 
by a fixed proportional ratio.46

Yet, it seems that the present drawing was not only used 
as a tool to develop themes and compositions. It did not only 
serve as an approximate source of inspiration and ideas. It 
also appears to have been used as exemplar for direct and 
literal reproduction. There are contemporary precedents 
for such direct reproductions. For instance, on the back side 
of a fifteenth-century drawing in the Kupferstich-Kabinett 
in Dresden (inv. no. C787, 21.4 × 15.2 cm) a contour in 
traces of black chalk could be seen. These traces are the 
remnants of a mechanical reproduction process. In this 
process the back side of a ‘parent’ drawing was dusted with 
black pigment, charcoal powder. The drawing with the 
powdered side below was then laid over an empty sheet of 
paper. Next, the contours of the drawing were traced with 
a pointed peg, a ‘blind’ stylus, or the pointed back side of 
a brush. The pressure of the point translated through the 
paper and resulted in the deposition of the pigment pow-
der onto the target surface, paper or prepared panel. In this 
manner, the tracing of the ‘parent’ drawing was – though 
sometimes slightly vague – transferred onto the new paper. 
After the ‘parent’ drawing was taken off, the pigment pow-
der could easily be brushed or even blown off from the back 

Figure 10 Detail of St John and the figure of Mary Magdalene: (a) infrared reflectogram of the metalpoint drawing, lines in goldpoint; (b) the same detail in 
normal light. 

a b
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Figure 11 (a) Detail of the crucified figure in the metalpoint drawing in normal light; (b) the same detail in an infrared reflectogram; (c) the equivalent detail 
from the New York Crucifixion.

a b c

Figure 12 Dark indigo pigment powder on the back side of the metalpoint drawing, adhering to the fibres of the paper: (a) micrograph, 400×, scale bar = 200 
µm (b) micrograph in transmitted polarised light; (c) micrograph in transmitted polarised light, crossed polars; (d) micrograph in transmitted polarised light, 
crossed polars lambda waveplate inserted (500×). 

a b

c

d
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side of the original paper. Using this technique, the image 
of the Dresden ‘parent’ drawing ended up as a painting on 
panel, which is now attributed to the studio of Bouts (Mary 
and the Christ Child, oil on panel, 31.2 × 22.2 cm, Frankfurt 
Städelsches Museum, inv. no. 1217).47 The Dresden ‘parent’ 
drawing is executed in a brown and black ink. Traces of 
black chalk, under this ink, strongly suggest that this draw-
ing may itself have been the result of such a copying act. 
Because these drawings were heavily used, they were sub-
ject to the wear and tear of everyday handling. They were 
rubbed in with pigments, traced with sharp tools, handled 
with dirty fingers, folded and bent, over and over again. 
Because of this abrasion and, of course, changes of fash-
ion in style or subject, only an extremely limited number 
of them have survived. 

The present Eyckian metalpoint drawing shows simi-
lar typical features that may be associated with this sort 
of one-to-one tracing reproduction. On the back side of 
the drawing, a newer piece of paper has been pasted. Over 
time, this support became damaged, so that the back side 
of the original paper shows through. Close examination of 
the now exposed back side of the paper showed that the 
paper fibres are covered with a deep blue, almost black, 
rather granular pigment48 (Figure 12). Also, on the front 
side of the drawing, in areas where the paper has suffered 
from abrasion, some of this dark pigment shows through 
from the back – this is clearly the sort of pigment deposited 
onto a target substrate in a mechanical transfer process. 
Traces of this practice cannot only be seen on the back side 

of the drawing – when the drawing is observed under rak-
ing light, notable indentations in the paper can be seen that 
were clearly caused by the use of a blind stylus in the trac-
ing process49 (Figure 13). Close observation of the drawing 
shows that this (repeated?) tracing has imparted a certain 
rigidity at the outlines of many figures. This may make them 
appear rather more heavy-handed than originally intended. 
Of course, these stiff and heavy contours have to be taken 
into account in answering questions of attribution. 

The brownish tonality that the drawing now has may 
well be explained by its possible original function in Jan van 
Eyck’s studio as a reproducible image. In order to render 
a model on fairly translucent paper (which may be useful 
in the process), it was sometimes treated with oils. The 
whiteness and opacity of paper is dependent on the dif-
ference of its refractive index and that of the surrounding 
medium: the air. Large differences in refractive indices lead 
to a strong scattering of light, and the object appears white. 
Refractive indices for the linen or hemp fibres of which rag 
paper was usually made are nγ = 1.58, nα = 1.52.50 In the 
open air, with a refractive index of just above 1.0, this differ-
ence is enough to scatter the light and thus make the paper 
appear white. The bone white used for the preparation of 
the paper, having even higher refractive indices, makes it 
appear even whiter.51

Introduction of oils, such as linseed oil or walnut oil, 
connects and embeds the fibres of the paper in a liquid with 
an almost similar (n ≈ 1.50–1.52) refractive index. Then, 
the light that falls on the paper is no longer scattered, but 

Figure 13 Detail from the metalpoint drawing: (a) in normal light; (b) same detail, photograph of the drawing in raking light; (c) indentation in the paper 
from the blind stylus, micrograph in raking light, 35×, scale bar = 2 mm.

a b c
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transmitted through the paper. The paper – if thin enough 
– appears transparent.52 

In a reconstruction experiment we used a relatively fine 
rag paper (consisting of linen fibres with a slight addition 
of some cotton fibres), which we coated with bone white 
pigment, bound in a dilute, proteinaceous medium. The 
reconstruction drawing executed on this prepared coat-
ing did indeed become rather translucent after staining 
with essential and drying oils. This translucency appeared 
quite helpful in the tracing process as it showed where 
and to what extent the pigment powder on the reverse 
had already been transferred to the ‘target support’. The 
transparency of the paper may have been instrumental 
in the copying process, i.e. the mechanical transfer of the 
‘parent’ image onto a new substrate. Subsequent discol-
oration must have been a side effect from the copying 
process. Of course, at the time when this action took place, 
the paper merely became transparent – it was only after 
some time that the oil must have oxidised, polymerised, 
and gradually turned into its present yellowish-brown 
state. Upon oxidation, the oil will adhere to the paper 
fibres as groups of long-chained fatty acids. If a system 
of conjugated double bonds, a polyene, is large enough, 
it will absorb light in the visible region of the spectrum 
and appear coloured. Visual light absorption spectrometry 
indicates that the maximum for the silverpoint would be 
roughly around 480 nm, which indicates that, in spite 
of the overall now generally brownish tone, the original 
tonality of the metalpoint drawing would have had a much 
cooler bluish tonality.53

This indicates that the drawing must also have served 
as a source for literal reproduction. At this time, however, 
it has not been possible to find any of the products that 
resulted from this process. Only related, but certainly not 
identical, repetitions of the design of the drawing could 
be found in a Crucifixion by Lieven van Lathem in the 
1471 Prayerbook of Charles the Bold, and in the 1510–20 
Crucifixion by Gerard Horenbout.54 The Crucifixion in the 
famous Grimani Breviary of c. 1520 is also known to derive 
roughly from the same Eyckian model.55

conclusion

All the evidence we have places the metalpoint drawing 
very close to Jan van Eyck in its creation. The characteris-
tics of the drawing and the New York painting are markedly 
similar. The style and linear qualities in the underdrawing 
of the painting (visible in the infrared reflectograms of 
Maryan Ainsworth) and those of the metalpoint drawing 
are identical. Either the same hand applied the brush and 
stylus on panel and paper, or two artists worked in such 
close collaboration that they used exactly the same language 
of strokes, contours and hatchings. If the metalpoint draw-
ing would not be by the hand of the master himself, then it 
would be by someone trained in his workshop who worked 
so closely with him that the two hands cannot reasonably 
be distinguished. There seems to be no alternative. If we 

accept the underdrawing for the Crucifixion in New York as 
an autograph intervention by Jan van Eyck, then it neces-
sarily follows that we have to accept the metalpoint drawing 
as by the same hand as well. 

Almost all drawings in this group are done by followers 
and students after Jan van Eyck’s paintings.56 In this case, 
the development in time is reversed: the drawing precedes 
the painting. It is conceivable that a student drew a copy of 
a painting by the master. It is hard to imagine that a master 
with the accomplishments of Jan van Eyck would produce 
a painting after a drawing by an assistant.

We also find in both objects the same pictorial intelli-
gence, the same ingenuity of stage design, the subtle variety 
of emotions ranging from intense grief to blunt curiosity; 
the same sense of structural organisation, the same sense 
of detail without losing oversight of the whole composition, 
the same sense of sharp-edged contour and volume, line 
and tone. And, even in the drawing with its gold and silver 
lines, the same refined sense of coloristic values.
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