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Meeting on 19 October 2016 with members of the expert committee
Record of observations presented by the Princely Collections of Liechtenstein

On 19 October 2016 a meeting took place between Violaine de Villemereuil and Christine Jouishomme,
experts commissioned by Mme Buresi (“juge d’instruction”), as well as Johann Kräftner and Robert Wald,
director and head of conservation at the Princely Collections of Liechtenstein respectively. At the conclusion
of the meeting it was not possible, due to time constraints, to compile minutes of the discussion on-site that
covered every aspect of the conversation. For this reason, Violaine de Villemereuil provided a document by
e-mail to Johann Kräftner and Robert Wald in the evening of 19 October to be completed by them.
The following presentation follows the course of the meeting discussion on 19 October 2016.
The observations were formed in view of the examination and analysis results obtained by experts in the
course of the judicial investigation led by Mme Buresi, as well as the data and information previously realized
in studies by Libby Sheldon (December 2012) and Katherine Ara (January 2013).
On the basis of these arguments, and precisely because of the research findings by the French authorities and
their exact scientific interpretation, the Princely Collections have arrived at the clear conclusion that the
present panel of “Venus” can by no means be considered a recent forgery.
1.

Comments on the yellow pigment (A1)

The pigment of interest is the yellow used in the necklace/pearl; Libby Sheldon has obtained results, through
EDX analysis, that confirm that the yellow paint in this area is lead based (fig. 1). She further prepared the
color sample as a dispersion to better isolate the pigment to determine if it is a multi-component paint
structure or not. The dispersion reveals clearly that the lead-based pigment is a single, yellow colored
particle. She states that it is a Lead monoxide (PbO), however this would mean that it would be either
massicot (β-PbO) or litharge (α-PbO) – neither applicable, nor used, as a painter’s pigment (not light-fast and
used rather as a catalyst for accelerating the drying time of linseed/walnut oil).
We believe that the examiner may have overlooked the fact that the peak for calcium (Ca), K-alpha: 3.690 eV
(Electronvolt) can overlap that of tin (Sn), L-alpha: 3.444 eV (with an EDS detector X-ray fluorescence analysis,
resolution von 150 eV) when a minimal amount of tin is present.
In the synthesis of Lead-tin yellow, Burmester and Krekel note that “Already with an addition of 5 % tin to the
lead, Lead-tin yellow would be created in the process, in quantities which can, for example, be found in the
Göttinger Musterbuch1 (mid 15th-century)”.
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Manuscript preserved in the Library of Göttingen (Niedersächsische Staats- und Universitätsbibliothek Göttingen, Cod.
Ms 8° Uff. 51.Cim.), which discusses pigment compositions and production methods.

Burmester, A. Krekel C.; “Von Dürers Farben” in: Albrecht Dürer, Die Gemälde der Alten Pinakothek,
Bayerische Staatsgemäldesammlungen München, München 1998, pp. 65–67.
Heydenreich, Gunner: Lucas Cranach the Elder, Painting materials, techniques and workshop practice,
Amsterdam University Press, Amsterdam 2007, pp.134–135.
Thus the only other ‘lead based’ yellow known is Naples yellow, and this possibility should be ruled out as no
antimony has been detected in the spectrum from Libby Sheldon. Although in use from the Egyptian period
for painting / earthenware (as with the early 15th century citations of lead-tin yellow type II – Bolognese
Manuscript) the synthesis from the base material of lead-monoxide requires significantly more antimony to
produce the essential hue (Piccolpasso; 1557-8): states – 1 part lead monoxide (PbO) to 3 parts antimony
(Sb2O3). Therefore, the antimony would be clearly detected and not masked.2
Piccolpasso, C. 1557-8; “Li tre libri dell’arte del vasaio”, manuscript at the Victoria and Albert Musuem,
London.
Passeri, G., 1758, “Nuova raccolta d’opuscoli scientifici”, vol. 6, Rome.
Brongniart A. 1887; “Traite des arts ceramiques ou des poteries considérées dans leur histoire, leur pratique
et leur theorie”, 3 volumes and 1 atlas, Paris, 1844.
Therefore, being that on page 15 of Report C2RMF by Myriam Eveno (Juli 2016, D274/113) “jaune de plomb
et d’etain” (lead-tin yellow) has been identified, as an ad-mixture in the flesh tone, we would conclude that
this is also the case in the area of the collar.
2.

Comments on the painting support: Oak panel (A2)

The painting is executed on a single member oak panel. As was stated on March 11, 2016, Dr. Peter Klein
examined the panel on October 6, 2014. This examination yielded a fabrication date of approx. 1520, with a
likely execution date of the painting from 1530. The examination was based on the data registered by 167
growth rings. The Princely Collections requested of Dr. Klein to review his analysis in the light of the
dendrochronological report produced by Catherine Lavier in June 2016. It is our understanding that Dr. Klein
has reviewed his analysis and has stated that he is confident of these results, and furthermore has
readdressed his data on French oak, and has ruled this out as a viable option.
There are over 20 paintings attributed to Lucas Cranach the Elder executed on oak wood from the “Cranach
Digital Archive”, residing in ca. 14 different institutions, including the Louvre, Paris / Metropolitan Museum of
Art, New York / National Gallery London etc.
From the same research platform are paintings attributed to Lucas Cranach the Elder on woods such as
walnut, birch, maple, poplar, pear, pine, alder and spruce. There are an additional 7 paintings by Lucas
Cranach the Younger executed on oak wood, as well as panels of poplar and pear wood, and interestingly 1
panel constructed from both beech-wood and oak-wood combined.
Dr. Peter Klein has examined numerous oak panels from paintings attributed to Lucas Cranach the Elder –
establishing estimated execution dates for fully accepted works. For the Portrait of Emperor Charles V he
established a felling date for panel in 1546, with 1550 as the accepted execution date based on stylistic
analysis. Klein has also recorded dates for oak-wood panel fabrication from after the death of Lucas Cranach
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Northern formulations from the 18th century; (Fougeroux de Bondaroy; 1769) include potassium alum as an
ingredient. 19th century formulations (Brongniart 1877) present 10 further recipes – 8 of them based on potassium
antimonite and lead oxide with additions of zinc carbonate and iron oxide. Not only is the chief component of
antimony absent in the spectrum of Libby Sheldon, but also potassium, zinc and iron.

the Elder for 6 further paintings. (Gunnar Heydenreich, p. 48). The report from Paris (June 17, 2016, page
D/27364) confirms our previous statement from June 29th, 2016, that the painting has not been transferred.
Indentations in the panel / paintfilm have been found at the center of the top and bottom edges. Our
estimation is that these deformations result from an earlier attempt to reduce the warp of the support
through moisture and pressure with clamps. Figures 2–4 illustrate this attempt together with similar
results/deformations.
3.

Comments on the Signature and the Date (A3)

Without doubt, the “signature” of the Liechtenstein “Venus” is an integral part of the entire painting. Its
appearance is certainly comparable to the brushwork of the “signatures”, or rather the mark of the Cranach
workshop. Considering the extent of this workshop, combined with frequent absences of the master, it is not
surprising that the marks would vary in appearance.
Typically, elements such as this artist’s mark or dates are particularly affected by cleaning processes, and are
also often strengthened in the course of a restoration. This is a well-known phenomenon, which can certainly
also be found in this instance.
In our opinion, it is misguided to use the approach and methods of graphology in order to prove the
authorship of a mark which, as a workshop sign, would almost certainly have been added by different hands.
The basis of any study should be the assumption of different hands.
4.

Comments on the craquelé (E2)

The reports (rapport C2RMF by Elisabeth Ravaud and Gilles Bastian, July 2016; rapport d’expertise OSE
SERVICES Provisioire nr. 16/TP/A1/RP1, June 2016), make various basic observations regarding the surface
structure and craquelure, and raise some questions, which we would like to address.
First of all, it is startling that the reports provided by the French authorities have not reviewed the
fundamental research on craquelure by Spike Bucklow, i.e. “The Description of Craquelure Patterns” (in:
Studies in Conservation, Vol. 42, No. 3 (1997) pp. 129-140) and “The Description and Classification of
Craquelure” (in: Studies in Conservation, Vol. 44, No. 4, (1999) pp. 233-244), which will be discussed further
below.
The reports established by the authorities seem to put a strong emphasis on the fact that there is a marked
difference between the cracking network within the white-lead based figure and the black background. This
difference is, in fact, not surprising. It is well known and documented that carbon-based, black pigment,
when ground in pre-polymerized drying oil, has an extremely long drying rate. Bone black, as detected in the
present analysis, requires 50% drying oil for proper use, and is considered a “poor drier” (Wehlte 1975, p.
165). In fact, many artists resorted to grinding most black pigments first in egg yolk to isolate it from the
drying oil to increase the drying time. With the slower drying rate of black pigment, the film remains more
flexible than lead-white based passages, and subsequently forms significantly less craquelure.
As a clear example of this (among many available) we would offer a detail from a painting from Hans Holbein
the Younger, A Lady with a Squirrel and Starling, 1526/28, from the National Gallery, London (NG 6540, fig. 5)
The detail of this painting has been taken from the National Gallery´s own image of this painting, which is
available online (www.nationalgallery.org.uk), and is accessible to the public. This detail, from a German
panel painting, dated 1526/28, and painted on oak-wood, demonstrates how a lead white paint-film,
bordering a darker passage (mainly composed in black pigment) can display marked differences in cracking
pattern – there is no, if any, cracking in this area of black paint. A full historical and technical account of the
painting has been published in the National Gallery Technical Bulletin, volume 15, 1994, National Gallery
Publications, London (available online or in text form): “Hans Holbein’s A Lady with a Squirrel and a Starling”,
Susan Foister, Martin Wyld and Ashok Roy.

Important to note in this detail, is the presence of primary and secondary cracking within the craquelure of
the lead white passage (also present in the Cranach “Venus”).
Furthermore we have taken (and provided to the experts) additional photographs of a northern
(German/Netherlandish?) portrait from 1538, Monogrammist HW, Portrait of a young woman from
LIECHTENSTEIN. The Princely Collections, Vaduz–Vienna (GE 2388, fig. 6), which again, clearly demonstrates
that the cracking of (lead white) rich passages do not necessarily extend into the adjacent areas of black
paint.
We are quite confident that numerous knowledgeable and experienced restorers have witnessed this display
of painting technique / aging in many of the paintings they have treated.
The examiners additional observation (D273/11, D274/96 – 97), that the cracks are more prevalent where
the lead white is thicker, and reduces when entering the edges of the figure (where only the ground is
present – and glazed for modeling) makes perfect sense and does not challenge the age or authenticity of the
painting.
That there is dark material (not analyzed) within the cracks can be explained. Through history the removal/
reduction of discolored varnish and overpaints from the surface is generally conducted with active organic
solvents and mechanical reduction (by hand with cotton swabs). This process dissolves the foreign material
on the surface, which, in fact, cannot be entirely removed with the cotton, causing the residual material to be
embedded in the slightly open craquelure. This becomes more obvious in the lighter passages.
The observation that the strong vertical cracking in the paint-film does not coincide with the concave warp of
the panel, seems to be a misunderstanding from the examiner. The strong vertical cracking is not the result
of the panel moving (in the opposite direction – concave), rather it is (as discussed in our draft of June 29th,
2016), the result of the slow release of Tannin (phenolic acid), along the grain direction, from oak wood. Its
function (in nature) is as a natural pesticide and it can, over time, cause decomposition to the protein bound,
overlying ground layer. As far as we know it is not a process which can be accelerated, and manifests itself
over a long period of time. This is a frequent occurrence and conservation issue with many Dutch and
German paintings, executed on oak, from the 16th and 17th centuries. Furthermore, as can be clearly seen in
the images of the painting before restoration (Libby Sheldon p. 4), much of the surface of this painting was in
need of considerable consolidation. This would have required moisture and heat to execute, and could very
well have resulted in the aggravation of the existing craquelure and possibly produced further cracking
throughout the flesh tone. It has been expressed by the examiner that the general tendency for the cracking
network within the paintfilm is perpendicular to the grain of the panel. In our opinion, there are areas where
the direction of the cracking is decidedly parallel to the wood grain (vertical), as can be seen in the figure’s
lower left arm and left shoulder. This craquelure is combined with a considerable – non-directional – layer of
secondary craquelure (in-between).
Furthermore, we had, at the last meeting on October 19th, 2016, provided documentary evidence (with
illustrations) which clearly establishes that within an oak panel structure (in this case 2 panels / wings), in
which the grain direction is vertical, the primary cracking direction of the ground / paintfilm can very well be
perpendicular (horizontal) in direction. This phenomenon has been cited by Spike Bucklow in his research
into craquelure in old master paintings.3 (fig. 7).
As mentioned previously, there was positive staining for protein within the upper layers of the flesh paint,
included in the examination report of Libby Sheldon, London – Dec. 12, 2012. She detected three sequential
layers for the development of the flesh tone of the Venus figure, of which the upper layer showed positive
results (through staining) for protein mixed with the oil binding medium (egg?/oil).
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Spike Bucklow, “The Description of Craquelure Patterns”, in; Studies in Conservation. Vol. 42, No.3 1997, p. 137, in
which he refers to the technique of the Wilton Diptych (in: “The Wilton Diptych: Making and Meaning, Yale University
Press 1994, pp 75-80)

Heydenreich has noted that Cranach has employed a mixed-vehicle technique in passages of his paintings. He
also states that “one of the widest spectra of techniques appears in the flesh painting” (IIC, 1998, p. 109) The
present examination from Paris by Elisabeth Ravaud and Gilles Bastian also tend to support the presence of a
mixed media formulation in the upper layers of the flesh tones (p. 274/95). We believe that this can well be
the cause of the primary and secondary formation of craquelure within the paint-film.
Heydenreich states (p. 170), “the paintings in the first two decades frequently reveal distinct drying cracks in
the red, black paint as well as in the areas of the flesh tones. There can be various reasons for such defects.
For instance, they are often caused by paint applied in layers displaying differences in drying behavior”. As
can be seen in the stained cross- section (Libby Sheldon, p. 15) the distribution of an apparent protein-based
additive to the oil film, is not homogeneous, and this could eventually lead to the differences in drying
behavior / levels of tension, that Heydenreich mentions.
The studies by Spike Bucklow have attached 7 descriptive terms to define trends in craquelure for numerous
schools of European painting from the 14th to the 18th century, registering over 500 examples / images.
It is of vital importance to note that although establishing trends for early Italian, Flemish, Dutch and French
paintings were possible, early German panels created significant problems. “Craquelure from other categories
of painting was also examined to determine the applicability of the method beyond the above four categories.
For example, 65 examples of crack patterns from early German panel paintings made evident the difficulties
associated with any attempt at making general statements about a technically heterogeneous category of
painting”.4 This strong observation, based on considerable material, together with the unpredictable aspects
of the multi-layer paint construction in the flesh tones (mixed-media) – coupled with a necessary (and
possibly detrimental) restoration history (consolidation), could bring some individuals to a questionable view
concerning the form and extent of the existing craquelure. Our view is that the present state of the paint
surface consists of original “primary” and “secondary” craquelure, with further development of craqulelure
through consolidation with heat and moisture. The use of heat in the consolidation procedure (heated
tacking-iron) could well have helped produce the slightly convex (blister-like) surface quality of the upper
paint surface. That the painting has obviously been cleaned numerous times, and that some of the dissolved
material has settled in the cracks has further enhanced the presence and extent of the network of cracks.
In viewing through many high resolution images of cracking patterns from paintings by Cranach the Elder and
his studio, we would agree with Bucklow’s statement that there does not appear to be a consistent form /
trend of craquelure in this artist’s oeuvre. One can see numerous amounts of divergent cracking patterns (fig.
8 a–f):
-

very fine networks following the grain

-

cracks both following the grain and perpendicular to the grain in the same work/passage

-

very open developments of cracking

-

random cracking

-

cracks produced through non-conventional painting techniqe

-

practically no cracks at all.

This may be due to the fact that Cranach painted on a host of different wood species, utilized several
different carpenters, and that his attention to panel construction/priming was not guided/controlled by any
gild system, as he was a court painter.
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Spike Bucklow, The Description and Classification of Craquelure” (in: Studies in Conservation, Vol. 44, No. 4, (1999)
p. 237)

Quite similar craquelure development can be see between the Liechtenstein Venus and attributed works to
Lucas Cranach the Elder and his studio, for example Hercules and Omphale, after 1540, from Stiftsmuseum
Aschaffenburg (fig. 9).
5.

Comments on the provenance (E3)

The buyer received documentation of the provenance from the firm of Bernheimer/Colnaghi, and these
notary files are known to the court. A forensic investigation of these documents will have to be part of the
judicial review, a burden which can certainly not be expected to be borne a buyer at one of the most
renowned and established art dealer firms.
Furthermore, the absence of a known provenance in an artwork can not be regarded as solely sufficient
cause for questioning its age or authenticity. The greatest collections have extensive holdings whose history
is incomplete or non-existing.
6.

Final observations

The ground-layer is in the traditional style and with proper (northern) materials for a 16th century painting
(calcium carbonate in natural glue).
Although Libby Sheldon talks of a “thin fawn (colored) priming” underlying the rocky foreground, one could
very well designate this (thin) paintlayer as a selective underpainting. The function of this layer would be to
aid in the formation of shadows, cast from the various stones, as these shadow areas have been left in
reserve (Libby Sheldon, p.4). A carbon-based underdrawing has been detected and shows several alterations
to the design of the figure;
-

proper right cheek

-

heal of proper right foot

-

armpit and elbow of proper right arm.

The impurities of Anatase (Titanium) and Vanadium in the Iron-ore based brown underpaint of the
background are rather strong indications of the early date of this pigment composition – not purified, as
would be the case with a modern equivalent.
The presence of Titanium and Vanadium in the x-section from the background are not to be confused with
artificially produced, modern artist’s pigments, rather they are natural occurring impurities from the basic
iron ore (anatase, rutile, brookite) used to compose the brown under-paint within the background.
Alone the size of the titanium particle is vastly larger than a commercially produced pigment grain of
titanium-dioxide. Judging from the internal scale (set within the x-section photo) the particle is approx. 10-15
microns in size – a typical particle of titanium dioxide would be in the range of 0.25 microns – as stated in a
report by Malvern Instruments Ltd.: “A particle size of 0.25 microns yields the highest scattering efficiency
across the entire visible spectrum for rutile titanium dioxide”.5
The fact that there is no clear distribution of titanium within the layer (p. 274/109) and that titanium dioxide
has not been detected elsewhere within the painting (flesh tones), strongly supports that this is a natural
inclusion, in the coarsely ground, brown paint-film: “Common impurities in iron ores include silica, carbonate,
phosphorus, manganese (especially in hematite), sulfur, alumina, titanium, and water.”6
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Titanium Dioxide Dispersion Monitoring for Pigment Applications Using the Matersizer 3000 From Malvern
Instruments (http:www.azmon.com)
6
George (Rip) Rapp and Christopher L. Hill in: Geoarchaeology, The Earth Science Approach to Archaeological
Interpretation, second edition, Yale University Press, May 2006, p. 206

John Emsley, from the Royal Society of Chemistry, furthermore explains in his article, that only a 0.02% level
of vanadium was necessary to achieve the needed hardness in the swords of Damascus metalworkers –“the
vanadium just happened to be an impurity in the source of iron ore they were using”.7
Regarding the presence of (one grain) of lead chloride (hydroxide), it is accurate, as stated in the report from
Myriam Eveno, that this pigment has been recorded to be in use from ancient times (Egypt – Walter, 1999)
and (Japan – Winter, 1981), and that it has been detected in a formidable work by Rembrandt (Mauritshuis,
Den Haag – Noble and Wadum, 1998). Nicholas Eastaugh, author of the, explains that Noble and Wadum
believe that “the occurrence could be explained as a reaction product caused by purifying the oil medium with
salt water and adding a drier based on lead (II,IV) oxide (red lead)”.8 He further states that a similar
description is to be found in the writings of de Mayerne, 1620. Important to note is that de Mayerne based
much of his chemical undertakings/descriptions on earlier texts from Roselli (1544), Birelli (1503) and Alexius
(1555); Gudrun Bischoff (Das De Mayerne-Manuskript, Die Rezepte der Werkstoffe, Maltechniken und
Gemälderestaurierung, Institute für Museumskunde an der Staatlichen Akademie der Bildenden Künste
Stuttgart, München. 2002, p. 8). A further possibility for the presence of lead chloride hydroxide, expressed
by Wadum and Noble, is the formation of lead soaps – a natural reaction between the existing lead
compounds and the linseed oil medium (a not so uncommon occurrence in old master paintings). Lead
chloride hydroxide can also be naturally formed, simply through the introduction of salt and moisture onto
lead slag (lead separated from its core ore) and is termed Laurionite. It is important to note that lead-soaps
take a considerable amount of time to form (naturally) in oil-based paint-films.
The (lead white-based) flesh tones are applied in three layers, according to Libby Sheldon, with the likely
addition of an aqueous bi-component, (mixed-media / tempera-grassa) a technique much more common
before 1600.
The azurite and lead white pigments, present in the painting, have been ground to two different qualities
(coarse and fine), for use in different passages. This is evidence that the author of this painting was grinding
his own pigments, a strong indication of an early studio practice.
There are terminal dates set out for 3 pigments / production methods found:
– Natural Azurite: 1800 (with the majority of occurrences before the last quarter of the 17th century). (H.
Kühn in A. Roy, p. 25, 1986)
– Dry process vermillion: 1687 is the introduction of the subsequent – wet process. (Gettens, Feller, Chase in
A. Roy, p.160, 1986)
– Lead-tin yellow: 1750. (H. Kühn in A. Roy, p. 85, 1986)
Artists Pigments, A handbook of their History and Characteristics, volume 2, Ashok Roy, Editor, Oxford
University Press, 1986
In conclusion, we cannot find any clear technical evidence, based on our readings, from the reports we have
been given, to conclude that the materials used to execute this painting could not have been available within
the 16th century.

Johann KRÄFTNER
Milan, 26 October 2016
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Vanadium, EIC May, 2012 (www.rsc.org/education)
Pigment Compendium, Taylor and Francis, 2008, p.230

Robert WALD
Vienna, 27 October

fig. 1, EDX-spectrum of necklace/pearl
(Libby Sheldon, Dec. 2012)
below,
upper left: fig. 2, crack repair in panel using a
clamp
right: fig. 3, deformations in paint and panel
structure due to incorrect use of clamps
lower left: fig. 4, deformations in paint and
panel structure on the lower edge of the
Liechtenstein Venus

fig. 5, Craquelé absent in black, The Lady with a Squirrel and a Starling by Hans Holbein the Younger from

1526/28 (The National Gallery, London)

fig. 6, Craquelé absent in black, Portrait of a Woman by Monogrammist HW from
153(LIECHTENSTEIN. The Princely Collections, Vaduz–Vienna

fig. 7, Craquelure perpendicular to wood grain, x-ray of The Wilton Diptych (The National Gallery,
London)

fig. 8, various craquelé patterns within Cranach‘s panel paintings
(CRANACH DIGITAL ARCHIVE)

Fig. 9, Comparison of craquelure: Hercules and Omphale, by the workshop of Lucas Cranach the
Elder, after 1540 (Stiftsmuseum Aschaffenburg) and the Liechtenstein Venus

