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INTRODUCTION

Art forgeries have been a growing concern in the Scandinavian Art world for the last decades, affecting all
forms of art as well as archaeological and historical objects. 

Iceland had almost escaped this plague until the 1990s when a private painting restorer, Ólafur Ingi Jónsson,
first raised attention to suspicious paintings allegedly by Icelandic Masters, which had been brought to his work-
shop by collectors. As the number of suspicious works was increasing, preliminary research indicated that the
same gallery had sold most of them. In this case, the historical common background of the Nordic countries,
especially the strong links between Iceland and Denmark appeared rapidly to have played a key role in the
process of forgery, especially for the late 19th century and Modern art period.

Since then many Icelandic conservators and art historians, as well as European experts have been called
upon to participate into an inquiry on art forgery of the widest scope ever conducted in this country. The
latest event related to this affair being a several weeks’ trial in April and May 2003.

Therefore, when it came to the Icelandic section of the Nordic group of IIC to organize the 16th triennial
congress, its members agreed on the choice of the topic Art Forgeries, hoping to create a unique opportunity of
gathering specialists in various fields of conservation to share their experience, confront processes and discuss
their own methods of dealing with art forgeries. 

We are very glad to welcome lecturers coming from all of the Nordic countries as well as from the United States
and Great Britain. By offering a large range of lectures issued from different fields of conservation, we hope to
strengthen our knowledge and possibly create the basis for an international network of cooperation in the
matter of art forgeries.
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The main subject for this paper is art forgeries in
Norway.1 It is based on my own experiences over a period
of more than forty years as head of the conservation
department of The National Gallery, Oslo. As such the
paper is restricted to paintings.

My first real contact with fakes was in 1959 – a couple
of years after I took up my position at the Gallery. I was
then appointed as the expert adviser to the police in the
case against Norway’s most famous counterfeiter, Casper
Caspersen, a restorer who had sold two faked paintings as
works by Edvard Munch. Since then I have been adviser to
the police in a limited number of cases of counterfeits
which have been investigated and taken to court.

In addition to these high profile cases, over the years a
number of pictures from the gallery collection have come
under suspicion and some of them – mostly from the col-
lection of old European masters – have been identified as
forgeries and withdrawn from the exhibition to disappear
quietly into the store rooms (Figures 1 and 2).  

By far the largest number of more or less dubious pictures,
however, have come to my attention through the consulta-
tion service of the museum. This has amounted to an
almost endless stream of pictures handed in for appraisal
by private owners, art dealers and auction houses.

SWINDLE WITH PICTORIAL ART IN NORWAY

LEIF EINAR PLAHTER

In this paper I shall – after a few general remarks on the
problems – try to define the difference between genuine
and fake and present the main categories of counterfeits.
Following this I will present some typical examples from
my own experience and discuss the usual methods of
approach in identifying the dubious works.

GENERAL REMARKS

In the same way as in other business activity, art swindle
is based on the law of supply and demand. The increasing
demand from collectors and museums for pictures by well
known masters has lead to “shortage of goods” in the
market. Attractive paintings have become  comparatively
rare, and the high prices make it tempting for the swindler
to enter the market in order to meet the demand.  

It goes without saying that art swindle is not a modern
phenomena in Norway. It is apparent, however, that the
problem has been growing during the last decades. From
one year to another a substantial number of pictures have
been offered for sale under labels that have been mislead-
ing. The risk of purchasing counterfeits is an obvious
problem for the buyers, who may pay dearly for pictures
without value. But counterfeits are also problematic for
the art dealers who risk substantial claims for compensa-

1 See also Plahter, L.E. 1989. Svindel med billedkunst i Norge, Vi ser på kunst, Nr. 1A, pp. 4-8.

ABSTRACT

The paper is based on the author's experience during more
than forty years as leader of the conservation department
of the National Gallery, Oslo. Among the responsibilities of
the department has been scrutinizing the gallery collection
to detect possible counterfeits and assisting the police and
courts in cases of art fraud. Different categories of coun-
terfeits will be discussed – "hard core fakes", pastiches,
copies, spurious signatures etc. Most counterfeits are
technically crude and artistically poor and can be detected
by evaluation of style and quality. Generally this examina-
tion includes the use of simple technical equipment such
as binocular microscope and ultra-violet lamp. More rarely,
infra-red reflectography and X-radiography are useful.
Whenever possible, direct comparison between problem-
atic pictures and documented originals is useful – thus
access to a collection of a major art museum like the
National Gallery has proved invaluable. In some cases pig-
ment analysis has also provided decisive information.
Collaboration between restorer, art historians, and eventu-
ally chemist, is recommended.

KEY WORDS
Paintings, counterfeits, Norway.

SAMMENDRAG

Artikkelen bygger på forfatterens erfaring gjennom mer
enn førti år som leder av Nasjonalgalleriets konserverings-
avdeling. Blant avdelingens oppgaver har vært å gjennom-
gå samlingene for å identifisere mulige forfalskninger og
å bistå politiet og rettsvesenet i kunstbedragerisaker.
Forskjellige kategorier forfalskninger blir diskutert. De
fleste forfalskninger er teknisk grove og kunstnerisk pri-
mitive, og mange kan avsløres uten tekniske hjelpemidler.
Vanligvis vil et binokularmikroskop og en kvartslampe
være uunnværlige hjelpemidler. Av og til kan infrarødt
reflektografi og røntgenfotografering gi vesentlige opplys-
ninger. Pigmentanalyser kan i enkelte tilfeller avgjøre date-
ringsproblemer. Direkte sammenligning med dokumen-
terte originaler er selvfølgelig fordelaktig, samlingene i et
større kunstmuseum utgjør et uvurderlig referansemateri-
ale. Samarbeide mellom konservator, kunsthistoriker,
eventuelt også kjemiker, anbefales.

NØKKELORD
Malerier, forfalskninger, Norge.
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tion from angry customers. It is obvious  that serious art
dealers, at least in Oslo, have understood the gravity of
the problem and take pains to avoid selling dubious
works of art.

When it comes to fighting art swindle, one problem is that
the police tends to give low priority to this kind of cases
compared to other types of fraud: It is only the most
serious cases that are investigated and taken to court. The
reason for this may be that generally it is easier to expose
a faked painting than to nail the actual faker. Also the
amount of money involved in art fraud is as a rule com-
paratively modest compared to many other types of
crimes for profit and financial swindle.

DEFINITIONS

Forgery may be defined as the manufacture – with fraudulent
intent with a view to sale – of a work of art in the style of a
well known artist. It is essential that the intent is dishonest:
It is legal to make copies for private use or to paint in
another painters style – the picture is only turned into a
fake when deliberately presented – and offered for sale –
as an original.

What then is the definition of a genuine painting? One would
believe the answer to be simple enough - running something
like this: A picture is genuine when presented and sold as a
work of its author. However, the distinction between real and
fake is not always as easy to define as it might seem, as can
be illustrated by the following, curious affair: 

The Italian painter Georgio de Chirico (1888 – 1978)
ranks as one of the outstanding surrealists. Over the years
his paintings gradually became more conventional and
naturalistic. His surrealistic pictures, however, obtained
considerably higher prices than pictures painted some
decades later. De Chirico succumbed to temptation, pre-
dated some of his paintings and was taken to court. De
Chirico might be the only artist judicially found to have
counterfeited his own work.2

CATEGORIES OF HARD CORE FAKES

1. Copy of an original. If the original can be identified, the
fake will be relatively easy to expose. One should keep
in mind, however, that the artist might have produced
replicas, i.e. more than one version of the motif.  

2. Pastiche. Elements from two or more pictures are fused
into a new composition. Pastiches might be harder to
expose because the models might be better camouflaged. 

3. Independent compositions executed in a known masters
style, but without direct borrowings.

Fig. 2
Detail, showing the false pattern of cracks produced with paint.

Fig. 1: 
Imitator of Nicolas Neufchatel: Portrait of Dr. Volcher Coiter. Unsigned.
Acquired by The National Gallery in 1840 from Johan Christian
Dahl, who had bought it from a German dealer as a work by
Holbein. The painting is based on a portrait in Germanishes
National-Museum, Nuremberg. Disclosed as fraudulent by the
artificial pattern of cracks.

2 See Merryman, J.H. 1992. Counterfeit Art, Cultural Property, Issue 1, p. 22.
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The Munch Museum condemned  the painting as a fake,
copied after the museum’s own picture Autumn (Figure 4).
Surprisingly, the fake was mounted on the original stretcher
of Autumn, which had been replaced by a new one at
Ekely. As access to the restoration studios at Ekely was
obviously strictly limited, the list of suspects was short, and
after some days Caspersen came forward, confessing not
only to the forging of Road in Sunset, but also for copy-
ing another oil painting and selling it as a Munch. He
also admitted to the theft of 14 prints from the collec-
tion. For his activity Caspersen was sentenced to 9
months in jail.

The Caspersen affair caused quite a stir in the press. In
particular the art dealers were abused for their role, having
sold counterfeits without checking their provenance or
consulting Munch-experts. It was not lost on the public,
either, that Caspersen was a member of the Association of
Painting Conservators, the forerunner of the IIC – Nordic
Group. As could be expected, parts of the public consid-
ered Caspersen as something of genius, having fooled
both art historians (he hadn’t) and art dealers.

Among the outstanding Norwegian painters, Christian
Krohg and Frits Thaulow offer special difficulties as
regards discriminating between real and fake. 

Christian Krohg (1852-1925) had a central position in the
cultural life of Christiania (Oslo) from the 1880s, both as
a painter and writer. His best paintings depict everyday
scenes from  maritime, rural and urban life. However,
from the end of the 1880s the quality of his paintings
declined disastrously, and it is therefore problematic to
sort out the autographs based on quality and style. The
difficulty is not lessened by the fact that Krohg over the
years engaged at least eight assistants who copied a large
numbers of his pictures which were signed – and often
touched up – by Krohg. In Krohg’s case it will hardly ever

More widespread than hard core fakes are pictures originally
painted without any intention to deceive, for instances copies
made by art students in the course of traditional academic
training. Later, such copies may erroneously be considered
as originals, and even sold as such in good faith. It would be
incorrect to rank such paintings as fakes.

THE CONDITIONS IN NORWAY

The faker is not creative in the normal sense of the word,
in view of the fact that his activity is based on copying and
imitating other artist’s works. All the same, the faker will
need a certain degree of diligence, technical knowledge,
drawing ability and dexterity with the brush to be able to
produce saleable products. The fact that the “profession”
is not open to every Tom, Dick and Harry may be the reason
why hard core fakes appear in relatively limited numbers
on the market. 

Norwegian painters who have had the “honour” of been
faked are among others Hans Gude, Frits Thaulow,
Christian Krohg, Edvard Munch, Nikolai Astrup, Thorvald
Erichsen, Henrik Sørensen and Kai Fjell. Also abstract
painters like Johs. Rian and Jacob Weidemann have been
faked, the latter at least even before his death.

The best known faker in Norway is, as already mentioned,
Casper Caspersen. In the 1950s he was engaged to assist
in the conservation of the large collection of paintings at
Edvard Munch’s property Ekely, which the artist had
bequeathed to the city of Oslo at his death in 1944.
Caspersen was employed as a stretcher-maker, but gradually
began to line and restore paintings. In 1956 he became
member of the Norwegian Association of Painting
Conservators. In 1958 a private owner presented a painting
to the Munch Museum for evaluation. The painting, which
had been bought from a leading dealer in Oslo, was entitled
Road in Sunset and signed E. Munch 1899-98 (sic) (Figure 3).

Fig. 4
Munch, Edvard: Autumn. Signed Edv Munch 1897-98. Oslo
Municipal Collections.

Fig. 3
Casper Caspersen: Road in Sunset. Signed Edv Munch 1899-98.
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Over the years I have identified spurious signatures on
hundreds of pictures. I must confess that at times I won-
dered if every second Norwegian used his spare time at
the kitchen table faking signatures. However, in a couple
of cases investigated by the police it emerged that in each
instance one single person was responsible for what could
be described as the pure mass production of fraudulent
signatures. Thus, to my relief, it seems that most of this
business has been run by a few professional swindlers.   

As far as I can see, this kind of activity has dwindled dur-
ing the last decade or so in Oslo. Undoubtedly, the con-
sultation service of The National Gallery has had a pre-
ventive effect. A swindler trying to sell pictures with spu-
rious signatures through the auction houses or art deal-
ers will know that most probably he will be exposed
immediately. This is due to the fact that the dealers have
upgraded their art historical expertise and have even
learned how to use an ultra-violet lamp. If a picture gives
grounds for suspicion, it will normally be handed in to the
Gallery for further examination, and if fraudulent it can be
stopped before reaching the market. The fact that the
conditions have improved in Oslo, doesn’t mean that the
problem isn’t still with us. There is evidence that it has
migrated to other cities where the swindlers can operate
more or less undisturbed.

be possible to distinguish between autographs, workshop
copies and fakes (Figure 5).

The landscape painter Frits Thaulow (1847-1906) gained
popularity at an early stage in his career and sold well. He
may have been faked during his lifetime or by any rate
shortly after his death. As with Krohg many of the dubious
paintings are of the same age as the originals and cannot
be exposed by means of technological examinations. This
leaves assessment by quality and brushwork alone.

SPURIOUS SIGNATURES

By far the most common form of fraud is without doubt
false signatures on otherwise unproblematic pictures. The
reason why this kind of forgery is so widespread is
undoubtedly that no special talent is needed to put a new
signature on and old painting. The point of departure is a
more or less worthless picture, painted with the best inten-
tions by an amateur or insignificant artist, which at one
time or another is adorned with the signature of a more
successful painter. The picture will obviously have some
superficial resemblance in motive and colour with paint-
ings by the artist who’s name is misused (Figures 6 and 7).  

False signatures are often copied from signatures repro-
duced in exhibition or museum catalogues or in art histo-
rical works. In Norway it is mainly the generous selection
of signatures reproduced in Norges billedkunst i det nit-
tende og tyvende århundre (1951-53) that pop up in pla-
ces where they don’t belong.

Fig. 7
Detail showing the false monogram of Thomas Fearnley.

Fig. 5
Krohg, Christian: Self-portrait in a wicker chair. Copy by an
assistant, touched up and signed by Krohg.

Fig. 6
View from the Gulf of Naples. A mediocre painting, originally
unsigned, transformed into a “Fearnley”  by a false monogram.



4-7th June 2003, Reykjavik, IcelandIIC Nordic Group 16th Congress “Art Forgeries” 13

EXPOSING FAKES

When a doubtful painting is to be evaluated, the first thing
is to consider the painting as a work of art – i.e. it’s motif,
style, colour, brushwork and artistic quality. Based on
experience, I find it wise to notice one’s own first, intuitive
reaction – it is often right. As restorers we should also
look at the canvas, panel, cracks, edges, nails, state of
conservation etc., not to mention signatures, inscriptions
and labels. As restorers we come in very close visual and
physical contact with the objects and may over the years
accumulate knowledge that is not available to everybody.
Frequently it is possible to accept a painting as genuine, or
to unmask it as false, just by having a good look at it. It
goes without saying that the eye is the most important
instrument we have at our disposal, and frequently we
have to rely on our eye alone, as no technical equipment
or scientific analyses is able to offer assistance.

Direct comparison with documented originals is obvious-
ly an advantage; the collections of a major art museum like
The National Gallery will thus provide invaluable reference
materials. Collaboration with the art historians and other
members of the museum staff will often be useful. 

Most fakes are quite primitive, both as regards artistic
quality, workmanship and research. These can be rejected
out of hand without the use of any technical equipment.
Usually, however, the visual appraisal should be supported
by various technical and scientific means of examination.
More or less indispensable is a binocular microscope on a
floor stand for surface examination and an ultra-violet
lamp. Also infra-red reflectogrames and X-ray photographs
may in certain instances provide helpful information.

To a limited extent we have had pigments from problematic
pictures analysed, but such analysis have only rarely provided
information that proved decisive one way or another.

When producing a fake, the counterfeiter will be facing a
number of problems. Not only should the product be
acceptable as regards style, character and quality – which
indeed is hard enough – also the materials and workman-
ship should carry conviction. In addition, the fake should
also have an aura of age. Age will inevitable alter the
appearance and character of a painting: Stretchers and
wood panels darken and might be infested by insects,
canvases darken and turns brittle, the pictorial layers
crack and flake off, the varnish turn yellow, dust and dirt
accumulate on front and back etc. Of course, the counter-
feiter cannot wait until time has aged his work naturally,
but will have to give his work some ageing treatment. It
is difficult to do this convincingly, and it is often easy to
detect a fake by the artificial ageing tricks used by the
faker. I shall present a few examples of well known gim-
micks of the profession. 

Invariably old paintings will be disfigured by various
types of cracks. Some have developed in the drying peri-
od of the paint, other will appear slowly over the years as
the picture turns more brittle. The cracks will not be even-
ly distribute throughout the whole pictorial area – the pat-
tern will vary from one part of the composition to another.
A naturally grown pattern of cracks is quite difficult to
produce artificially in a convincing manner. 

Fig. 10
The back, artificially stained to give impression of age.

Fig. 8
Signed Morel, J.C.(?): Flower vase. Artificially aged hard core fake.

Fig. 9
Detail showing false cracks produced with paint.
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False cracks have been produced in a variety of ways.
For instance, if too much glue is used in the ground, the
picture may start cracking more or less immediately.
Heating the picture in an oven is another well known
trick. By rolling and folding the canvas before it is put on
the stretcher, long parallel cracks will form, quite unlike
naturally occurring age cracks. One primitive way is to
scratch the cracks into the paint with a needle or to paint
them on top of the surface. A low magnification micro-
scope is all you need to detect deceptions like these
(Figures 8, 9 and 10). 

A well known short cut is to paint on top of an old, worth-
less picture. As the canvas and stretcher are old, no artifi-
cial ageing procedure is necessary. The cracks of the orig-
inal picture will also tend to penetrate to the front, thus also
contributing to the appearance of age. The best means of
exposing this kind of frauds is by X-ray photography.

The ultra-violet lamp will often immediately give false signa-
tures away and may also betray other kinds of manipulations.

CONCLUSION

What is the driving force behind the counterfeiter?
Obviously the answer is simple: Money – easy money and
as much as possible. Although the motive is dubious, it
seems that the general public tends to consider the faker
with some kind of lenient sympathy and admiration. This
may seem strange considering that we all wish the law to
crack down heavily on other kinds of economical swindle.
I believe that the reaction betrays something universally
human: It is part of our nature to feel some kind of mali-
cious pleasure when experts have made fools of them-
selves. A successful faker exposes the fallibility of greedy
art dealers, conceited restorers, pompous art historian
and snobbish collectors, and it is understandable that
someone might gloat a little when the incompetence of the
art establishment is exposed in this way.

One peculiar view is that the fakers are cheating the rich,
who have enough money in the first place, thus this kind
of swindle doesn’t really matter. Even if this line of thought
should be acceptable – which it isn’t – it is certainly not
solely the rich that are cheated – a good percentage of the
victims I have met are quite ordinary people who could ill
afford to pay substantial amount of money for pictures
that are virtually worthless.

Successful counterfeits will contaminate the work of well
known painters and contribute to lower the artist’s gener-
al reputation. So, both on account of the reputation of the
artists and out of consideration for the collectors, art fraud
is a topic that should be taken seriously. I find it praise-
worthy that the IIC Nordic Group has made art forgeries
the main theme of this conference.�
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The following does not seek to be an exhaustive article on
art forgeries but rather a general presentation on an identifi-
cation method in use at the Finnish National Gallery with par-
ticular reference to a few examples of forgeries.1

Forgeries are an auxiliary theme in art research that
requires a great deal of systematic work and fascinates the
general public and the media, but offers the researcher
involved mainly confusing facts when comparing the
amount of time and nature of the information with the col-
lection of data for identification studies of genuine artworks.

The investigation and study of artworks are part of the
daily work of the Conservation Department of the Finnish
National Gallery. The explicit work includes the collection of
information for conservation files, documentation and inves-
tigation reports, and the observation, recording and analysis
of data on materials and painting technique in connection
with attribution and authentification studies and research
projects. The implicit aspect, in turn, includes surveys of the
condition of works for exhibitions and loans, in which con-
nection the typical features of artists accumulate almost
unnoticed to become part of the professional skills of the

TUULIKKI KILPINEN

conservator as a by-product of defining the condition of
works and conservation measures.

During the 1980s there were a few major art forgeries in
Finland that aroused a great deal of interest in the media. In
this connection special colloquiums on this subject began to
be arranged. In 1988 I first began to study this theme sys-
tematically when lecturing at a specialist seminar on art for-
geries held in Pietarsaari, where the main foreign speaker
was Professor Björn Hallstrom of the Material-tekniska
Högskolan (University of Material Technology) of Stockholm.
According to my professional experience R. H. Marijnissen’s
book Paintings, Genuine, Fraud, Fake 2 could well serve as a
basic manual for all conservators involved in the investiga-
tion of artworks. A method adapted to local conditions can
be established on the framework provided by the book.
Marijnissen discusses the evolution of materials and tech-
niques, the nature, function and signatures of artworks, the
physical history of works, such as ageing phenomena, bio-
logical change, use, neglect, conservation and repairs.3

Researchers must definitely keep abreast of professional
literature in order to have current dates for materials and
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SUOMEKSI

Artikkeli esittelee Valtion taidemuseon tunnistusmenetelmää.
Tarve kehittää systemaattinen menetelmä johtuu väärennösten
kansainvälistymisestä (Ruotsi ja Venäjä).

Pääperiaatteet: Vertailuaineisto koskien sekä aitoja
taideteoksia että materiaaliteknisiä tietoja. Asiantuntija
yhteistyö konservaattorin, taidehistorioitsijan ja tutkijan kesken.
Kooste Albert Edelfeltin (1854-1905) työhuonekäytäntöä
koskevasta tutkimuksesta. Asiantuntijan taiteellinen ja
taloudellinen vastuu.

Menetelmät: Vertailumateriaalin käyttö. Systemaattinen
työskentelytapa. Kuvaus museon teknisesta tutkimuskapasiteetista.
Aihe esitellään kolmen väärennetyn, Edelfelt-nimikirjoituksella
signeeratun maalauksen avulla.

AVAINSANA
Väärennös tai väärennetty, tekninen taidehistoria, aito,
vertaileva analyysitutkimus, anakronismi.

TECHNICAL ART HISTORY IN PRACTICE 
CASE STUDIES OF THE IDENTIFICATION OF FORGED PAINTINGS CARRIED OUT 

AT THE CONSERVATION DEPARTMENT OF THE FINNISH NATIONAL GALLERY

1 I have been in the service of the Finnish National Gallery for over 30 years. This period has included a great amount of work related to
authentification and art forgeries since the 1970s.
2 R.H.Marijnissen, Paintings, Genuine, Fraud, Fake, Elsevier Brussels, 1985.
3 Other classics of art research of importance for me are: Madeleine Hours: Conservation and Scientific Analysis of Painting, Van Nostrand
Reinhold Company, 1976; Art History and Laboratory - Scientific Examination of Easel Paintings, Strasbourg - Council of Europe, Edited by
Roger Van Schoute and Hélène Verougstrate-Marcq; Ragnar Bergmark, Björn Hallsrtöm: Ruffel och båg i guldram - Att avslöja konstförfal-
skningar; Stockholm Wahlström &Wihlstrand, 1987; Stuart J Fleming, Authenticity in Art The Scientific Detection of Forgery, London, 1975.
The most recent basic work on the subject is Leslie Carlyle’s, The Artist’s Assistant – Oil Painting Instruction Manuals and Handbooks in
Britain 1800-1900 with reference to Selected Eighteenth-century Sources, Archetype Publications, London 2001.
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techniques. It is also to have a crystal-clear understanding of
the differences between original works, fakes, copies, pas-
tiches, reproductions, replicas and plagiaries.4

The most popular artists for Finnish art forgers are to be
found at the top of the price-lists of auction houses. These
are names such as Albert Edelfelt, Helene Schjerfbeck,
Pekka Halonen, Eero Järnefelt, Akseli Gallen-Kallela and
Ellen Thesleff, to name some of the most important ones. 

CRITERIA FOR INVESTIGATING ARTWORKS

Artworks in the possession of the police, auction firms, art
dealers and private owners are eligible for authentification
and identification studies. Police requests for investiga-
tions concern all works with which they are officially
involved. In other respects, the criterion for our investiga-
tions of an artwork is its art-historical significance and the
fact that its authenticity is regarded as a matter of interest
for the collections of the Finnish National Gallery in the
Ateneum, the Sinebrychoff Museum and Kiasma. These
investigations are subject to fees. 

COMPARATIVE ANALYSIS

In order to serve as an expert body in matters related to art,
the museum must have a broad comparative material of
works representing the whole output of an artist as com-
plete as possible. The method of comparative analysis is
applied in this connection. The Conservation Department
has gathered material for several decades into a data bank
with information on painting techniques, material and
working methods in the form of different kinds of photo-
graphs, x-rays, cross-section samples etc. Our working
routines include close cooperation with the art-historians
and archivists of museums. Photographs, artists’ correspon-
dence, exhibition catalogues and reference literature have
been collected for over a century for the archives of the
Finnish National Gallery.5

An advantage of a large museum is the opportunity to
work on an interdisciplinary basis. 

The conservator carries out the investigations of materials
and techniques and related documentation, while the art-
historian checks that the work in question fits the oeuvre of
the artist in terms of style and period. The cross-section
samples are taken by a specially trained researcher. The
conservation unit has even achieved results of scholarly
significance by studying a single work of art, although this
is more of an exception rather than the rule. A good example
of this is Tuulikki Kilpinen’s investigation of Street in
Auvers-sur-Oise (1890) by Vincent van Gogh.6 The ques-

tion here was its precise date as it had previously been
given three different dates. The necessary condition for
success in studies of this kind is the availability of well-
documented material reports or related publications
concerning indisputably authentic works by van Gogh.

THE EDELFELT PROJECT 

The Edelfelt research project, which has been in progress
at the conservation unit since 1997, involves technical art
history.7 The art-historian Marina Catani and the author
have taken as our goal an investigation and study of
Albert Edelfelt’s painting technique and studio practice.
The work will result in an Edelfelt data bank that will serve
as reference material for conservation, attribution and
authentification studies. The research is of a high scholarly
level permitting Marina Catani to prepare her doctoral
dissertation on this topic.

THE NORWEGIAN FISHERMAN AS THE 
STARTING POINT OF THE EDELFELT PROJECT

The Edelfelt project actually began in 1994 when we had
the opportunity to repeat our investigation of the Edelfelt
forgery The Norwegian Fisherman. On this occasion we
had sufficient time and new technical facilities in the
recently renovated Ateneum. In 1988 Professor Björn
Hallström of the University of Material Technology in
Stockholm had presented evidence before the Supreme
Court of Sweden that overturned the results of our earlier
investigations conducted at the Ateneum in 1985. At the
time, we only had one day to carry out the work, and our
report was unofficially drawn up upon the request of the
Swedish police authorities. On the other hand, the result of
the investigation was unequivocal. The signature was on a
crackled surface and there were the remains of an old sig-
nature in the left corner of the canvas. The asset of the
argument presented by Hallström and the Swedish
Laboratory of Criminal Technology was that Edelfelt’s sig-
nature was written on the stretcher. But they completely
missed the point that the upper crossing member of the
stretcher had been replaced. And it was on this part that
all the inscriptions had been made. The wood of this
member had been darkened to look similar to the other
three and this very edge was more damaged than the
other three due to the fragile canvas.

The case of The Norwegian Fisherman made us realize the
importance of the knowledge that we already had of
Edelfelt’s painting technique. Now it became timely to
develop an Edelfelt-related databank. Accordingly, our

4 Ossian Lindberg: Konstförfalskningens definition. In Anne Ruotsalainen: Näköalapaikalla. Aimo Reitalan juhlakirja, Tadehistoriallisia
tutkimuksia, 17, 1996.
5 Central Art Archives of the Finnish National Gallery. See also http.www.fng.fi.
6 Tuulikki Kilpinen: Läpi pinnan: Vincent van Goghin Katu, Auvers-sur-Oise -maalauksen tutkimus ja konservointi = Beneath the
Surface: Study and Conservation of Vincent van Gogh's painting Street in Auvers-sur-Oise / Tuulikki Kilpinen // Ateneum. Valtion taide-
museon julkaisu = Statens konstmuseums årsskrift 1994, Helsinki, 1995 and Tuulikki Kilpinen: Through the Surface. Material Study,
Conservation and Dating of Vincent van Gogh's Painting "Street in Auvers-sur-Oise". In Françoise Hanssen-Bauer , Kaja Kollandsrud
Preprints, Konserverings-midler & Konserveringsmetoder = Consolidants and Conservation Methods, Nordisk Konservatorforbund
XIV. Kongress, Oslo 1997.
7 See David Bomford: The Purposes of Technical Art History, IIC Newsletters 6/2001
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photographs and notes. The conservator estimates the
future need of an analysis of the material. This is done in
concert with experts in the analysis of paints and pigments.

Artworks are investigated with visible and ultraviolet
light, stereomicroscopy, infrared video and x-radiation.
Cross-section samples and other samples of materials
are subjected to polarized light microscopy and various
micro chemical methods, such as XRF (isotope-induced
x-ray fluorescence) and SEM (scanning electron
microscopy) combined with EDS (energy-dispersive x-ray
microanalysis). 

AUTHENTIFICATION AND FORGERY STUDIES
IN A NUTSHELL

Good basic knowledge of the international evolution of mate-
rials and techniques, knowledge of general art history and the
oeuvre and biography of the artist concerned, analyses of
painting materials and techniques and the personal profes-
sionalism and experience of the researchers. Forgery studies
are based on establishing the anachronisms of provenance,
materials and technique in the work being investigated.

THREE EXAMPLES OF FORGERIES

Debutanten (The Debutante), signed and dated, A.Edelfelt,
Paris 1880. Oil on canvas.
Its genuine reference: Albert Edelfelt: Parisienne Reading II,
1880, oil on canvas.

In the 1940s the Ateneum Art Museum and the Edelfelt expert
Bertel Hintze received an enquiry from Sweden as to whether
they were familiar with a painting by Albert Edelfelt portraying
a young woman in a ball costume (Figure 1). With reference to
a photograph of the work, both the museum and Hintze stated
that it was not by Edelfelt (Compare with the genuine reference
painting from the same year, figure 2 ). But the owner persisted.
Hintze’s archives, now in the Central Art Archives of the
Finnish National Galllery, contain extensive correspondence,
which revealed that he had travelled to Stockholm to inspect
the painting but in 1944 he still maintained that it was a fake.
For some reason, however, there appeared an authentification
certificate for The Debutante dated 1946 and signed by Bertel
Hintze. In spite of this, the work is not included in Hintze's
revised and supplemented catalogue of Edelfelt’s works, which
was published in 1953. The above-mentioned correspondence
gives an idea of the family that owned the painting. They did
not want to admit that it was a forgery, and they continued the

project began with the objective of investigating indis-
putably authentic works by Albert Edelfelt. Models and
examples for the framework of our project have been the
Rembrandt Research Project 8 and the National Gallery´s
series Art in the Making.9

We chose to study 14 Edelfelts from the collections of
the Ateneum. Through these works we can investigate his
art studies in Helsinki, Antwerp and Paris. We follow his
development as a history painter, plein-air painter, land-
scape painter, a painter of women, and a portraitist. This
study of a Finnish artist can help expand our understand-
ing of the international art scene in Paris towards the close
of the 19th century. Our study presents the practices of the
studio, the artists’ working methods and conditions.
Edelfelt spent most of his life in Paris and was ranked
among the elite of European art in international terms.10

THE RESPONSIBILITY OF THE ART EXPERT

In taking on the responsibility of the art expert one must
continually bear in mind that this does not solely involve
economic gain or loss for the owner of the artwork. It is
also a question of sketching a picture of the life and output
of an artist. The conservator must be aware of the limita-
tions of his or her expertise. A personal code of ethics is an
important quality of the conservator. 

Vanity has proven to be a major aspect in authentifica-
tion studies, despite the fact that the most common motive
is economic gain. It is notable that many owners of fakes
find it easier to bear the economic loss than to admit having
been fooled. The Debutante, discussed below, is a classic
example of such a case.

THE METHODS AND APPARATUS 
OF INVESTIGATION

The research method is always systematic in nature. All
works of art are first subjected to an ocular investigation,
i.e. studied with the eye in good daylight conditions, but in
any case in lighting conditions of a minimum of 1000 LUX. 

The painted surface and the reverse of the painting are
inspected in equal detail. The work is also compared with
reference material, such as other paintings, sketches and
studies by the claimed artist, illustrations in catalogues and
books, slides, and photographs. This comparative investi-
gation is carried out together with the art-historians of the
museum. At the same time, the conservator documents
the findings of the study of the work. This is done with

8 Rembrandt Corpus, vols. I and II. This major study has served as a more distant ideal than the Art in the Making research projects.
9 David Bomford, Jo Kirby, John Leighton and Ashok Roy; Art in the Making, Impressionism, National Gallery, London, 1990; David
Bomford, Christopher Brown, Ashok Roy, Art in the Making, Rembrandt, National Gallery, London 1988; David Bomford, Jill Dunkerton,
Dillian Gordon and Ashok Roy, Art in the Making, Italian Painting Before 1400, National Gallery, London 1989.
10 The research has so far produced the following publications:
Tuulikki Kilpinen. Metamorphosis on a canvas: a painting process reconstructed by literary and pictorial sources and material study. In
Conservare necesse est: festskrift til Leif Plahter på hans 70-årsdag = Festschrift for Leif Plahter on his 70th birthday edited by Erling
Skaug. Nordisk Konservatorforbund, Den norske seksjon, Oslo 1999.
Tuulikki Kilpinen: Impressionismin imussa - Tutkimus Albert Edelfeltin Pariisin Luxembourg -maalauksesta. Näyttelykirja Edelfelt Pariisissa
-näyttelyyn Turun taidemuseo 6.5-16.9. 2001, Turku ja Tikanojan taidekoti 28.9-25.11.2001, Vaasa. Turku 2001.
Tuulikki Kilpinen: I Impressionismens virvelvind - En undersökning av Albert Edelfelts målning I Luxembourg- trädgården i Paris.
Utställningsbok till utställningen Edelfelt i Paris, Åbo Konstmuseum 6.5-16.9. 2001, Åbo och Tikanojas konsthem 28.9-25.11.2001, Vasa. Åbo 2001.
Tuulikki Kilpinen: Modulations sur la toile : La Reine blanche d'Albert Edelfelt (1854-1905) Histoire de l'art (2002): 50 juin, Regards extérieurs.
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debate throughout the late 20th century. The painting is on sale
from time to time, but we have completed the investigation of
its authenticity. It underwent a comprehensive technical and
art-historical analysis at the Ateneum in 1993.

The work was painted in three separate stages. The lower-
most layer is the only one that could possibly date from
Edelfelt’s period, but the signature was painted on the second
layer, which is from a later time. The painting technique and
style, however, exclude the possibility that Edelfelt could have
made either the second or the third – and last – layer. 

A professional observer would be concerned with the

Fig. 2
Genuine reference: Albert Edelfelt, Parisienne reading II, 1880, oil on
canvas, 81x100cm, Ateneum Art Museum, Helsinki, inv.no A I 536.
Photo Hannu Aaltonen, Central Art Archives.

Fig. 1
Forgery: Debutanten (The Debutante), signed and dated, A. Edelfelt.
Paris 1880, oil on canvas, 165x125 cm, private collection, Sweden.
Photo Hannu Aaltonen, Central Art Archives.

Fig. 3
Forgery: Debutanten, a detail in raking light. Photo Hannu Aaltonen,
Central Art Archives.

Fig. 4
Genuine reference: Albert Edelfelt: Parisienne reading II, a detail
in raking light. Photo Hannu Aaltonen, Central Art Archives.

differences between brush techniques of the two styles in
raking light. Where Edelfelt’s hand has left a low impasto with
tiny brush strokes in the Parisienne Reading II (Figure 4), the
hand of this unknown artist of the Debutante has left such high
impasto that the face is undetectable (Figure 3).
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Madonna and the infant, signed and dated A.Edelfelt 1903,
Private collection, Moscow, Oil on canvas.
Its genuine reference: A. Edelfelt: Madonna with Shepherds,
an altarpiece for Vaasa Church, 1894, oil on canvas.

This painting was brought to the Ateneum to have its
authenticity established in 2000. It had been offered on sale
to a Finnish company in Moscow, which, however, also
wanted Finnish experts to verify its authenticity. The painting
had recently undergone a technical investigation at the State
Scientific Conservation Research Institute in Moscow. 

The comparative study done in the Finnish National
Gallery in 2000 was carried out in cooperation with the art-
historians of the Ateneum. The Edelfelt scholar Maria
Catani was contacted and she stated from the very begin-
ning that she regarded the work to be a copy, because she
had studied it earlier. The authenticity had to be tested on
material basis in the laboratory, since Catani’s statement
from 1994 had been based solely on photographs. Catani
maintained that the perspective and signature were too
weak and she also knew of an original version in the
Museum of Western Art in Odessa and a smaller version in
Poznan, Poland. The Russian experts knew the Odessa
version. The available documentation like other paintings by
Edelfelt, sketches, studies, catalogues, books, illustrations,
slides and photographs were gathered.

Among the photographs there was one taken before the
original canvas was covered with the lining canvas in
January 1996. It is a noteworthy detail that the reverse of
the canvas bears the inscribed date 1905 while the obverse

Fig. 7
Forgery: X-radiograph of Madonna with the infant. Photo Tea Åvall,
Central Art Archives.

Fig. 6
Genuine reference: Albert Edelfelt: Madonna with Shephards, a
detail of the altarpiece of Vaasa Church, 1894, oil on canvas. Photo
Petteri Martiskainen, The Valamo Art Conservation Institute.

Fig. 5
Forgery: Madonna with the infant, signed and dated, A. Edelfelt
1903, oil on canvas, private collection, Moscow. Photo Tuulikki
Kilpinen, Conservation Department, National Gallery of Finland.
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author’s ethical code is questionable. In the third example,
the Portrait of a Young Girl, Bertel Hintze was simply mis-
taken. We know now that Hintze’s certificates of authenticity
from the 1950s and 1960s have mainly proven to be incor-
rect, while those that he drew up in the 1930s and 1940s are
more reliable. This portrait is for the time being the only
incorrectly attributed painting that has been discovered in
the catalogue raisonné of Edelfelt’s works.�

Fig. 9
Genuine reference: Albert Edelfelt: In the Outer Archipelago, 1898, oil
on canvas, 86x144.5, Ateneum Art Museum, Helsinki, inv.no A I 622.
Photo Hannu Aaltonen, Central Art Archives.

Fig. 8
Forgery: Portrait of A Young Girl, signed and dated, A. Edelfelt 1892,
oil on canvas, a private collection, Helsinki. Photo Tuulikki Kilpinen,
Conservation Department, National Gallery of Finland.

is marked 1903. It was not possible for purposes of com-
parison to study the original work in the museum in
Odessa, but the author had recently had the opportunity to
investigate an other painting by Albert Edelfelt of the same
subject, Madonna with shepherds painted for Vaasa
Church, 1898. (Figure 6)

It can be clearly seen in an x-ray photograph that beneath
the Madonna and Infant is another painting of a girl reading,
dressed in a short-sleeved blouse (Figure 7). It is strange that
the actual Madonna cannot be seen in the x-ray photograph
despite having been painted with a colour containing a great
deal of white. In Edelfelt’s time there were only two white
paints available: lead and zinc white. Neither of them can come
into question here. Lead white is basically dense and x-rays do
not pass well through such a layer. Zinc white, in turn, fluo-
resces under ultraviolet radiation and is therefore easy to note. 

The top layer consists of fragmentary brush strokes and
the surface is neither uniform nor does it provide a homoge-
neous coating. The pigment of the top layer has sunk into the
fissures that had already formed earlier. This means that the
final layer was painted much later on the painting beneath it.
It is for this reason that the blue colour can be seen every-
where although it was painted only in the bottom layer. 

Seppo Hornitzkyj, the Finnish National Gallery’s cross-sec-
tion specialist, took over 20 microscopic paint samples from
the top painted layer of the Madonna piece. All the samples
contained titanium white with selenium, a pigment that was
invented in 1915, a decade after Edelfelt’s death. There is also
cadmium red, which came into use even later. The painting is
not an original work by Albert Edelfelt. The copy is a forgery
and the certificate of authenticity of the Russian experts is
unfortunately invalid. 

Portrait of A Young Girl, Signed and dated: A. Edelfelt
1892, oil on canvas, a private collection, Helsinki. (Figure 8)
Its genuine reference: Albert Edelfelt: In the Outer
Archipelago, 1898, oil on canvas, Ateneum Art Museum.
(Figure 9)

This painting has been genuine for more than 60 years,
because it has been included in Hintze’s Cataloque raisonné,
the first version in 1942. The accumulation of the knowledge
on Edelfelt’s technique made it necessary to remove this
painting from his oeuvre after the material tests and analysis,
also because the lesser quality of the painting.

Also in this case an x-radiograph revealed another motif
from the later era with a different brush technique. Pigments
were correct for this period but the grinding quality was too
fine to have been done during Edelfelt’s lifetime.

CONCLUSIONS

In authentification studies it is important to remember that
all artworks, either genuine or fake, will reveal their special
features best to a specific method. But one must not accept
just one method, as the Russians did with a single x-ray
photograph in this case. Had they photographed the whole
painting, they would have seen that the style of painting and
the young woman’s clothing are too modern, and they
would have had to go on to pigment samples in order to
note the incorrect pigments. The case of The Debutante
shows how little a certificate of authenticity is worth when its
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BACKGROUND

Vincent van Gogh’s self-portrait (Figure 1) in Nasjonalgalleriet,
Oslo (NG.M 943, F528, JH1780)1 has been a part of the
museum’s collection for more than 90 years. It is beyond
doubt a depiction of Vincent van Gogh, but the question is:
is it a self-portrait? It measures 51 x 45 cm, a quite nor-
mal size for the self-portraits from 1887/88 to 1889. The
painting (hereafter called F528) is neither signed nor
dated, rather usual for his pictures after he moved to Paris
in 1886. Until the 1970’s the painting was looked upon as
an authentic work by van Gogh. However, the dating of the
painting was uncertain and varied between Arles, 1889;
Saint-Rémy-de-Provence, September 1889 and Auvers-
sur-Oise, June 1890.2

From the 1970’s until today, the research done by Jan
Hulsker and other experts has concluded with scepticism as
to its authenticity.3 There exists only minor research on the

VINCENT VAN GOGH’S SELF-PORTRAIT 
IN NASJONALGALLERIET, OSLO. GENUINE OR FAKE?

JOHANNES RØD

painting and the aim of this project is to try to establish a
foundation for a new evaluation of its authenticity.4 In this
connection, the essential topics to look into for a new evalu-
ation are the provenance, a comparison in style and features
of F528 with other self-portraits by van Gogh, the use of
materials and the painting technique. 

PROVENANCE

Before the painting was purchased from the art-dealer
Eugène Blot in Paris in 1910 5 , there is no information indi-
cating that F528 has ever been exhibited.6 The catalogue
from Nasjonalgalleriet lists the painting as a possibly self-
portrait exhibited in Den Frie Udstilling, Copenhagen 1893.7

It is likely however, that this was one of van Gogh’s Paris-
paintings, possibly F356, JH1248.8 J.-B. de la Faille states
that the painting came from Ambroise Vollard in Paris
before it was purchased to the Auguste Pellerin collection.9

1 The indication with letters and numbers refers to the authors of catalogue-raisonné of van Gogh: F=J.-B. de la Faille, Paris/Brussel 1928
with revisions in 1939 and 1970; JH=Jan Hulsker, Amsterdam 1977 revisions in 1996.
2 J.-B. de la Faille (1928) Arles, 1889. 
Scherjon-de Gruyter (1937) Auvers-sur-Oise, June 1890.
J.-B. de la Faille (1939) Auvers-sur-Oise, June 1890.
Scherjon-de Gruyter (1937) Auvers-sur-Oise, June1890.
K.Bromig-Kolleritz (1955) Auvers-sur-Oise, June 1890.
Exhibition - Jacquemart-André (1960) Saint-Rémy-de-Provence, September 1889.
F.Erpel (1963) Saint-Rémy eller Auvers, May 1889 - July 1890.
J.-B. de la Faille (1970) Saint-Rémy-de-Provence, September 1889.
Nasjonalgalleriets katalog (1973) 1889-90.
Jan Hulsker (1977) Saint-Rémy-de-Provence, September 1889.
Exhibition - Tokyo/Nagoya 1985-86 Auvers-sur-Oise, July 1890.
Ingo F. Walther/Rainer Metzger (1990) Saint-Rémy-de-Provence, September 1889.
3 In his catalogue raisonné, J.-B. de la Faille links the painting to letters 608 and 612, a theory that Hulsker does not agree with.

ABSTRACT

In 1910, Nasjonalgalleriet in Oslo bought a self-portrait by
Vincent van Gogh from the art dealer E. Blot in Paris. Until
the 1970’s, it’s authenticity was not questioned, but from
then on the painting has been looked upon as rather doubt-
ful by several van Gogh experts. The painting has with this
research been traced back to the Parisian art dealer Vollard
in a period between 1904 and 1907. But strangely enough,
in comparison with other self-portraits and all other paint-
ings by van Gogh, there are huge differences both in style
and painting technique. With his research, the author is try-
ing to establish a foundation for a new evaluation of the
authenticity of the painting. 

KEYWORDS
Vincent van Gogh, self-portrait, authenticity, painting
technique

SAMMENDRAG

I 1910 kjøpte Nasjonalgalleriet i Oslo et selvportrett av
Vincent van Gogh fra kunsthandleren E. Blot i Paris. Frem
til 1970-årene ble det ikke stilt spørsmål ved bildets ekthet,
men etter denne tid har flere eksperter karakterisert male-
riet som usikkert. Nasjonalgalleriets bilde er ikke nevnt i
van Gogh familiens inventarlister fra begynnelsen av 1890-
årene, og kan spores tilbake til kunsthandleren Vollard i
Paris en gang mellom 1904 og 1907. I sammenligning
med andre selvportrett og malerier i van Goghs oeuvre er
imidlertid Nasjonalgalleriets bilde lite karakteristisk både
når det gjelder stil og teknikk. Med sin undersøkelse vil for-
fatteren etablere et grunnlag for en ny evaluering av bildet. 

NØKKELORD
Vincent van Gogh, selvportrett, autentisitet, maleteknikk
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Fig. 2
Self-portrait by Vincent van Gogh, Nasjonalgalleriet, Oslo (F258).
Backside.

Fig. 1
Self-portrait by Vincent van Gogh, Nasjonalgalleriet, Oslo, (NG.M
943, F528, JH1780). Oil on canvas (relined), 51 x 45 cm.

Fig. 3
Self-portrait by Vincent van Gogh, Nasjonalgalleriet, Oslo (F528).
Photo from the archives of Galerie E. Druet, 1909, with the
inscription: Portrait de van Gogh – Oreille mutilée.

Fig. 4
Self-portrait by Vincent van Gogh, Nasjonalgalleriet, Oslo (F528).
X-radiograph.

4 There exists only correspondence and some smaller reports
5 Nasjonalgalleriet in Oslo, J.No. 32/1910 and 33/1910. 
6 After 1910, F528 has been in the following exhibitions: Fransk kunst, Nasjonalgalleriet in Oslo, 1914, kat. nr. 41; Fransk konst,
Nationalmuseum, Stockholm, 1917, kat. nr. 58; Vincent van Gogh, Musée Jacquemart-André, Paris, 1960, kat. nr. 53; De schilder in zijn
wereld, Prinsenhof Delft/Koningl. Mus. Voor schone kunsten, Antwerpen, 1964-65, kat. nr. 54; Oslo kommunes kunstsamlinger, 1976;
Vincent, National Museum of Western Art, Tokyo 1985/The Nagoya City Museum,1986, Treviso 2002-03.
7 Nasjonalgalleriet in Oslo, Catalogue of Foreign Pictorial Art, 1973, p. 226.
8 Bodelsen, Mette: Gauguin og van Gogh i København i 1893, København 1984, p. 132 
9 de la Faille, J.-B.: The Works of Vincent van Gogh, Amsterdam 1970, p. 632.
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Museum in Amsterdam.16 Julius Meier-Graefe describes how
the situation was in 1928: ”For a lot of van Gogh paintings,
there are no guarantees as to their autenticity without an
absolute certainty concerning the provenance.”17 

Eugène Blot started out in the art-market as a dealer and
collector, and was from early on interested in van Gogh’s
works. He bought paintings by him on Père Tanguy’s
auction in 1894, but after a while sold his collection and
established himself as an art dealer.18 Until 1900, most of
the trade with van Gogh went through Ambroise Vollard
who was one of the the leading art dealers in Paris at the
end og the 19th and the beginning of the 20th century. In his
memoirs, he writes that even if ”the finest of his paintings
[van Gogh’s] were offered at about 500 francs, the connois-
seurs could not make up their mind to ’plunge’.” 19 Auguste
Pellerin was an important collector in Paris at that time, and
many of the most famous French paintings from the latter part
of the 19th century have at one point been in his collection.20 It
is known that he purchased and sold with great intensity,
but there do not, however, exist any complete list of his
transactions.21 It has not been possible to find any traces of
F528 in connection with the Pellerin’s collection. After
Vollard had held an exhibition of van Gogh in 1896, his
interest in the artist vanished. The reason for this was the
limited interest in the artist’s works among the public, and
the consequently very low prices.22 Julien Leclerq, an art
critic and friend of Gauguin, arranged an exhibition in 1901
with the total of 71 artworks of van Gogh. According to
lenders’ lists, the most important collectors and art dealers
had contributed with pictures, but Pellerin is not mentioned
in this connection.23 In his three-volume work on modern
art from 1904, Julius Meier-Graefe does not put Pellerin in
as a collector of van Gogh. 24

As an art collector and the Consul General for Norway in
Paris from 1906, Pellerin must have been quite close to Jens
Thiis, appointed as the director of Nasjonalgalleriet in Oslo
from 1908. On several occasions, he sponsored purchases
to the museum by paying a part of the total sum.25 One
might perhaps question the fact that Pellerin ever owned

This is also mentioned in the catalogue from Nasjonal-
galleriet, but without any other references. In the archive of
the art dealer E. Druet there is a photo of F528 from 1909
with an inscription on it: ”Portrait de van Gogh – Oreille
mutilée” – in the collection of Eugène Blot (Figure 3).10

Roland Dorn found that the number 3329 (both written and
glued to the back of the stretcher) is a reference to a stock-
number in Vollard’s shop around 1900 and connected to a
person called Clouet.11 In the Vollard archives however, the
number 3,329 is refered to as a self-portrait bought from
Clouet between June 1904 and December 1907. The Vollard
number and the measurements are identical with F528, and
there are no comments related to the picture.12

The name Clouet is also registered in the Vollard’s
archives in 1896 when he (or she?) sold a portrait of van
Gogh to Vollard.13

There does not exist any photo of van Gogh from his years
as a painter. Consequently, the impression we have of his
appearance is based on about 35 self-portraits and portraits
done, among others, by Paul Gauguin and Henri de
Toulouse-Lautrec. Some emphasize the Self-portrait in
Musée d’Orsay from 1889 (F627, JH1772) as a depiction
closely resembling his actual looks.

VAN GOGH’S PICTURES AND THE SITUATION IN
THE ART-MARKET AROUND 1900 

Roland Dorn and Walter Feilchenfeld state that most of the
good-quality fakes of van Gogh were not put into the market
before the first decade of the 20th century. Consequently, it is
very important to trace ownership back to the 1890’s.14 After
van Goghs death, most of the self-portraits were left in the
family-collection, which later became a part of the Van Gogh
Museum (The Van Gogh Foundation’s Collection).15 Collectors
evaluated the circumstances surrounding van Gogh’s art in
the beginning of the 20th century as chaotic and confusing.
The most serious ones did not buy any paintings without a
provenance to the family-collection. The main reason for this
was the huge commercial success after the exhibitions in
1905 in the Gallery of Paul Cassirer in Berlin and Stedelijk

10 Dorn and Feilchenfeldt (1993), p. 297.
11 Letter to the Director of Nasjonalgalleriet in Oslo, J.No. 97-140, 5. September 1997.
12 From a copy of the Vollard archives in the van Gogh Museum archives, MS 421 (4,5). 
13 From a copy of the Vollard archives in van Gogh Museum archives, MS 421 (4,2 og 4,4)
14 Bailey,Martin: The Fakes Controversy, The Art Newspaper, No. 72, July-August 1997, p. 1.
15 Five Self-portraits were sold from the family-collection: F527/ JH1657 to Vollard Art-Gallery in 1896; F380/JH11225, F525/JH1665 og F
345/JH1249 to german collectors ca. 1909-12 and F320/JH1334 to an english dealer in the 1920’s. van Gogh gave away five self-por-
traits: F295/JH1211 to Bonger; F476/JH1581 to Gauguin; F501/ JH1634 to Laval; F526/JH1309 to Bernard and F529/JH1658 to Ginoux.
Vollard bought F526/JH1309 from Bernard og two others, F319/JH1333 og F366/JH1345 probably from Theo van Gogh. Theo gave away
two paintings, one to Dr. Gachet, F627/ JH1772 and one to the painter Isaachson F626/JH1770. 
16 Feilchenfeldt, Walter: ”Vincent van Gogh – His Collectors and Dealers.” In Vincent van Gogh. Early modern Art, Amsterdam 1990, p. 43.
17 Meier-Graefe, Julius: Die van Gogh-Frage, Berliner Tageblatt, 1.des. 1928: ”für sehr viele Bilder van Goghs,” gebe es ”keinen sicheren
Masstab der Echtheit ausser der einwandfreien Herkunft”.
18 Feilchenfeldt, Walter (1990), p. 41
19 Vollard, Ambroise: Recollections of a Picture Dealer, London 1936, p. 24
20 Wilkin, Karen: Monsieur Pellerin’s Collection: a footnote to ’Cézanne’, The New Criterion, Vol. 17, No.9, mai 1999
21 Informations from David Brooks, Toronto, Canada, the coordinator of the www.vangoghgallery.com
22 Feilchenfeldt, Walter (1990), p. 42.
23 Feilchenfeldt, Walter (1990), p. 43.
24 Meier-Graefe (1904), p. 119-120.
25 Nasjonalgalleriet i Oslo, J. No.35, 1910
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and consequently not the result of a continous painting-
process (from a sketch to a more or less finished picture) –
a feature also known from other works by van Gogh.34 It is
however, difficult to get a clear impression if the portrait
underneath is a depiction of van Gogh or not. There are a lot
of adjustments (pentimenti) within the face and also in the
contour of the face. The shape of the head is quite similar
to the visible one, but with differences in the description of
elements within the composition. The reason why the visi-
ble head does not show on the x-radiograph (just slightly in
small areas) can be explained by the difference in the use of
pigments – the upper level of the paintlayer consits mostly
of zink-white, the lower of lead-white.35 Van Gogh used both
lead-white and zink-white; the former often as an element in
the ground; the latter in a mixture with other colours.36 But
it is also known that he used lead-white as a white pigment
both in small areas within a composition and as a white pig-
ment throughout a composition 37, especially in the cases
he wanted a fast drying of the oil-film.38 Differences in the
composition between the two portraits can be interpereted
as follows: the shape of the head differs in the connection
between throat and head on the right side; along the neck
and the back of the head; in the contours of the forehead
and in the area of the cheek/nose on the left side and the
chin. The position of the eyes has been slightly higher in the
underlying head, compared with the visible one. The ear
was originally put in a higher position, the chin have been
more sharply pointed and the dress has a different design
than in the visible portrait. The head seems to have been
done in a more ’en face’ position than in the visible one.
This might explain two white areas between the mouth and
the eyes as two different stages in the painting process in
connection with the position of the highlight of the nose.
Both the pronounced black areas (on the x-radiograph), one
from the left side of the head, passing the left eye and the
nose, the second one in the connection between the throat
and the jacket can hardly be explained as anything other
than a scraping off of the paintlayer. An explanation of this
could be that the paint-structure in this way might have been

F528. He might just have been an intermediary between the
director and the art dealer. With the marketprice of van Gogh
at that time, Pellerin could for a relatively small sum of
money have bought highlights from van Gogh’s production
– but we know that he did not. He was not an important
collector of van Gogh at the beginning of the 20th century.26

PREVIOUS RESEARCH AND THE INTERPRETATION
OF THE X-RADIOGRAPH 27

On the 11th of October 1982, the painting (together with
seven others) was stolen from Nasjonalgalleriet. F528 was
found undamaged by the german police in Wiesbaden-
Frankfurt-Hanau 14th of June 1984.28 The treatment after
this incident was consolidation of minor areas of the paint
layer.29 The only documentation on previous research of the
painting are minor reports and correspondence between
Nasjonalgalleriet and two external scholars on van Gogh.30

In a letter to Fogg Art Museum in 1980 31, Leif E. Plahter
describes the condition of the painting as no surface dam-
ages due to cuts in the paint layer: ”The painting has, how-
ever, obviously once been taken off the stretcher and fold-
ed over twice. This operation produced cracks and minor
flakings in the paint in two areas, both running horizontal-
ly the whole width of the painted surface – one through
the forehead and one just below the chin. These damages
are clearly visible and can perhaps be mistaken for cuts. 32

Plahter states that the x-radiograph ”revealed some penti-
menti in the dress. It might seem that the portrait was
painted on top of some other motive, but this we have not
been able to identify.” 33 In my opinion however, the x-
radiograph (Figure 4) reveals a portrait of a man with a
beard underneath the visible portrait. And consequently,
the x-radiograph does not reveal pentimenti in the dress,
but an overpainted portrait with a different design of the
dress. The figure in the underlying portrait has a shape of
the head slightly different from the visible one. This com-
position seems to have been covered/partly covered with a
greenish paintlayer before the visible portrait was executed,

26 According to de la Faille, Pellerin had for a period of time the following paintings by van Gogh in his ownwership: F176 bought from
van Schuf, F441a bought from van Bauchy, F506 bought from Gauguin, F528 bought from Vollard and F608 bought from Mirbeau. 
27 X-radiography 01.09.69 by Leif E. Plahter, Nasjonalgalleriet. NG Rø nr. 55-57, exp. 25 Kv, 5 minutes.
28 Plahter Leif E.: Nasjonalgalleriet, conservation archive, report from 20th of June 1984.
29 Plahter , Leif E. (1984)
30 Correspondence between Fogg Art Museum v/ Vojtech Jirat-Wasiutynski and Leif E. Plahter (1980-81), Dr. Ronald Dorn and Tone
Skedsmo (1997).
31 Answer to a question from Professor Vojtech Jirat-Wasiutynski, in May 1980, if the painting in Nasjonalgalleriet had traces of cuts in
the paint-layer similar to what have been found on the self-portrait in Fogg Art Museum, F476.
32 Plahter Leif E.: Letter to Vojtech Jirat-Wasiutynski, 3rd of July 1980. Nasjonalgalleriet, conservation archive.
33 Plahter, Leif E. (1980)
34 Yellow Stillife (F383/JH1339) 1887-88. Information from Louis van Tilborgh, van Gogh Museum.
35 Conclusion on the analyses of the paint-samples from Vincent van Gogh Self-portrait (F528):

1)The white layer (lower layers) in both samples is based on lead white, seemingly identical. 
2) The zinc white is mainly found in the upper pale green layer of sample 2, but there is also some scattered through the upper layers
of sample 1. This distinguishes the upper layers of both samples.
3) Conversely we can say no zinc white is found in the lower layers of either sample. 
4) Lead (white?) is present in the upper layers of sample 1, so it is not true to say lead is only present in the lower layers. Analysed
by dr. Nicholas Eastaugh, London. 

36 Jirat-Wasiutynski, Newton, Travers ,Farrell and Newman (1984) p. 37.
37 Information from van Gogh Museum.
38 Bang, Mette Marie: ”van Gogh’s Palette”, I A Closer Look. Technical and Art-Historical Studies on Works by van Gogh and Gauguin,
Peres, Cornelia, Michael Hoyle og Louis van Tilborgh, (ed.) Amsterdam 1990, p. 57.
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reworked when the paint still was wet. The paint consisting
of lead-white has been scraped off and replaced by paint
mixed with zink-white, which does not absorb x-rays in
same the way (and consequently gives the image of black
areas on the X-radiograph). 

MATERIALS AND SURFACE DEFORMATIONS 

The stretcher has a crossbar and the width of the stretcher-
bars is 5,2 cm with a design slightly sliding near the outer
edge (Figure 2). Paper-strips cover the edges both on the
back of the stretcher and along the edges of the painted
surface. A label with the inscription ”M. Blot” is glued onto
one of the strips, and consequently the tag is an evidence of
a relining before the painting was included in the museum-
collection in Oslo. The canvas (probably linen) 39 is relined
with a glue-paste on an unprimed canvas nearly identical
with the original (Figure 5).40 The original support has been
cut along all the edges (before the relining), and with the
present measurements, it has not been mounted on anoth-
er stretcher than the existent one. We know that van Gogh
often used a rough cheap canvas for sketches and a finer
and more expensive one for portraits and important com-
positions.41 In this case, the original support is of a much
finer canvas than van Gogh normally used.42

Profound surface characteristics in F528 are several ’cuts’
(35-40 ’cuts’) in the paintlayer with or without deforma-
tions of the brushstrokes. This is evident as a 2 cm wide
area where a sharp tool (palett-knife or similar) has been
either squeezed against the fresh/semifresh oil-colour
(leaving a 2 cm wide mark in the paintlayer) or
squeezed/pulled along the surface (leaving deformation of
the brushstrokes). This is visible in the face, the throat, the
dress and some places in the background on the right side
of the figure. These formations are distributed quite regu-
larily on the surface, and it must have been done with
intention (Figures 6 & 7).

In the 1980’s, the losses in the paintlayer was interpreted
as being the result of mechanical strain (folding of the
canvas)43. In my opinion (except for some losses in the
upper paintlayer in the background on the left side of the
figure) these are ’damages’ produced mechanically as
cuts through all the layers of paint to the unprimed canvas
(Figures 8 & 9). Along the edges of the lacunas, the defor-
mations have the caracteristics of being ’made’ at a stage
when the oil-paint still was wet/semi-wet. The horizontal
’damage’ in the figure’s forehead has some of the same
characteristics. It is a reasonable conclusion to make that
these deformations are closely related to the painting
process or a short time after. In this connection, a com-
parison between cuts in the surface of F528 and the Self-
portrait dedicated to Paul Gauguin (F476/JH1581) could
be interesting.44

PAINTING TECHNIQUE

One important charasteristic of van Gogh’s painting tech-
nique was that he could be inspired by many (Millet,
Monticelli, Delacroix Pissaro, Gauguin, Signac, Seurat and
others), but the results he achieved were always his own.

Fig. 5
Self-portrait by Vincent van Gogh, Nasjonalgalleriet, Oslo (F528). 
The support with the relining.

Fig. 6
Self-portrait by Vincent van Gogh, Nasjonalgalleriet, Oslo (F528).
’Cut’ in the paint-layer, deformation of the brushstrokes.

Fig. 7
Self-portrait by Vincent van Gogh, Nasjonalgalleriet, Oslo (F528).
’Cut’ in the paint-layer, deformation of the brushstrokes.

39 It does not exist any analyses of the textile fibers and the glue
40 Identical in quality, weave pattern and the thickness of the
threads: 1 cm = 18 in the warp, 20 in the weft. 
41 Complete Letters Vol. II, letter 517, p. 625.
42 Information from the van Gogh Museum, August 2002. 
43 Leif E. Plahters’ interpretation of the losses in the paintlayer. 
44 Jirat-Wasiutynski, Vojtech, H. Travers Newton, Eugene Farrell,
and Richard Newman,: Vincent van Gogh’s Self-Portrait
Dedicated to Paul Gauguin. An Historical and Technical Study.
Harvard University Art Museums, Cambridge, 1984, p. 15: ’... it
[the damage] could also be interpreted as an act of vandalism.’
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His aim was not to imitate, but rather to get aquainted with
what other artists had to offer and what he thought was
interesting: 45

“My brush stroke has no system at all. I hit the canvas
with irregular touches of the brush, which I leave as
they are. Patches of thickly laid-on color, spots of can-
vas left uncovered, here and there portions that are left
absolutely unfinished, repetitions, savageries; in short, I
am inclined to think that the result is so disquieting and
irritating as to be a godsend to those people who have
fixed preconceived ideas about technique. [...] Working
directly on the spot all the time, I try to grasp what is
essential in the drawing – later I fill in the spaces which
are bounded by contours – either expressed or not, but
in any case felt – with tones which are also simplified
[...] In short, my dear comrade, in no case an eye-
deceiving job.46 “

In letters from August 1888 it is evident that van Gogh
was searching for a technique that did not involve manip-
ulating with the paint-layer. In a comment on what he
wanted to achieve, he refers to some of Manet’s paintings
he had just seen at an exhibition: ” [...] nothing but the
varied stroke [...] ” 47 Later on this can be found in state-
ments made in letters where he expresses his aim to work
in a ’pure’ alla prima technique with the paint mixed on the
palette: ”The studies now are really done with a single coat
of impasto. The touch is not much devided and the tones
are often blended.” 48 His preference for active brushwork,
blended colours and rich impasto applied in an wet-on-
wet technique is a prominent feature in his paintings from
1888 until 1890.49

As a comment to one of the versions of The Bedroom in
Arles he is writing: 

“It was painted so quickly and has dried in such a
way that the essence evaporated at once, and so the
paint is not firmly stuck to the canvas at all. [...] That
study [The Bedroom in Arles] is certainly one of the
best – sooner or later it must be recanvased good
and solid.”50

It is evident that he sometimes looked upon his own tech-
nique as problematic in the sense of painting so thick that
the support could not ’carry’ the weight without damaging
the paint-layer. Several times he mentions ’recanvas’ as a
method to avert this, a method known in conservation as
relining. Degas used only the Italian method on his paintings
(without the use of a hot iron), and it is known that Manet
relined several of his paintings close to the time he painted
them.51 In May 1889 van Gogh writes to his brother: 

Fig. 8
Self-portrait by Vincent van Gogh, Nasjonalgalleriet, Oslo (F528).
’Cut’ in the paintlayer, removal of paint.

Fig. 9
Self-portrait by Vincent van Gogh, Nasjonalgalleriet, Oslo (F528).
’Cut’ in the paintlayer, removal of paint.

45 Rewald, John (1956), p. 71-72. 
46 Complete Letters Vol. III, letter B3, p. 478. 
47 Complete Letters Vol. III, letter 527, p. 20.
48 Complete Letters Vol. III, letter 541, p. 49.
49 Jirat-Wasiutynski, Vojtech and Newton, H. Travers jr.: Technique and Meaning in the Paintings of Paul Gauguin, N.Y., 2000, p. 116. 
50 Complete Letters Vol. III, letter 604, p. 201.
51 Bomford, Kirby, Leighton og Roy (1991), p. 99. 
52 Complete Letters Vol. III, letter 592, p. 175.

“Gauguin ought to be able to tell you the adress of a
man who could recanvas the canvas of ’The Bedroom’,
and not too expensively. That, I imagine, ought to be
repaired for 5 francs; if it is more, then don’t have it
done. I do not think that Gauguin paid more when he
had his own canvases recanvased pretty often, or
Cézanne’s or Pissarro’s.”52

On van Gogh’s technique and use of colours, the writer and
art critic G.-Albert Aurier has formulated the following words: 

“Lastly and above all, he [van Gogh] is a hyperesthete
with obvious symptoms who perceives with abnormal
and possibly even painful intensity the imperceptible
and secret character of lines and forms, and even more
of colors, of light of the magic iridescence of shadows,
of nuances which are invisible to healthy eyes. And that
is why the realism of this neurotic, why his sincerity and
his truth are so different ... The external and material
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side of his painting is absolutely in correlation with his
artistic temperament. In all his works the execution is
vigorous, exalted, brutal, intense. His nervous, power-
ful, often awkward and somewhat heavy draftmanship
exaggerates the character, simplifies, and like a master
and conqueror it ignores details, achieves a bold syn-
thesis and sometimes, but not always, a great style.
His color ... is unbelievably dazzling. He is, as far as I
know, the only painter who perceives the coloration of
things with such intensity, with such a metallic, gem-
like quality [...]” 53

There are few similarities with this description and the tech-
nique and use of colour in the F528. In this painting the area
describing the throat is defined as a monochrome blue-
green area without any modelling, without a clear definition
of form, and with no feeling of either skin nor textile. One
gets the impression that the area is left in an unfinished (over-
painted) state. Generally speaking, the face with a yellow
colour (with some traces of red) on top of a green colour has
been smoothen out, and there are few (if any) traces of
brushmarks. The modelling is in this way not very precise,
and gives the impression of a high degree of handling and
manipulation after the paint was put onto the support by
mainly the use of a brush. If we evaluate the painting as a
whole with the relining, losses of paint and deformations in
the paintlayer, it gives the impression of quite a rough history
between the time it was painted and the time it was put on
the wall in Oslo. If the relining was done as a part of a
restoration process, the damages probably would have been
filled in and retouched. This is not the situation; and today the
painting is more or less in the same condition as in 1909. 54

F528 AND THE SELF-PORTRAITS OF VAN GOGH
– A COMPARISON 

In most of his self-portraits, van Gogh has put himself in
the center of the pictorial space from breast up and
dressed in shirt and jacket, and F528 is executed within
this classical scheme. When it comes to the description of
the elements in the face, we find variations in his produc-
tion, but with certain common features. In almost all the
known self-portraits his eyeballs are blueish-green, a
colour that is present in F528. Another profound trait in
van Gogh’s portraits and self-portraits from 1887/88 is the
intense red colour in thin brushstrokes around the eyes,55

and this fenomenon is also visible in the F528. His hair is
normally depicted as reddish-blond and brushed back-
wards while his beard is reddish. Both hair and beard are

generally painted with thin parallel brushstrokes, and his
ears with defined strokes and contour. F528 lacks the
characteristic brushstrokes in hair and beard, and the
areas are just ’filled in’ with colour without any modelling
or definition. The ear is ’deformed’ and out of shape in
comparison to his other self-portraits. If the painting is a
depiction of van Gogh with a damaged ear, it must have
been painted after 23rd of December 1888 (when he muti-
lated his left ear) and van Gogh (if he is the painter) must
have painted the picture without a mirror. For a lot of his
self-portraits he used a mirror. 

The painting has short brushstrokes in the background
following the head’s contour, but these are less defined
and as a whole, less sytematically put together than in his
other self-portraits. The modelling of the paint-layer in the
face and hair lacks the charasteristic thin brushstrokes put
together in a parallel scheme. On the contrary, the paint-
layer of F528 in this area is manipulated and flattened, and
gives the impression of a diffuse and blurry surface.
Generally speaking, his paintings have variations both in
colour and technique, but even so, the details are usually
executed with refined strokes and details that are lacking
in F528. Both stylistically, in the general use of colour and
in the brushwork, F528 stands out from other paintings by
van Gogh.56 In the total production of van Gogh, there are
only one or two paintings with tiny traces of the use of a
palette-knife or similar tool to smoothen the paint-layer.57

Van Gogh’s self-portraits are known as notes on his own
appearance, and an important element in the evaluation
and the authentification of F528 are such interpretations:
a depiction of a sick man that soon will succumb to the
jaws of death; 58 van Gogh is so depressed that it’s only
through the colour that the picture gets its meaning; 59 the
painting is only an underdrawing (unfinished painting)
done by a man so sick that he is hardly able to paint his
own face 60. Jan Hulsker questions this strong connection
between sickness and artistic expression, and uses the
time before and after a nervous breakdown in the spring
of 1890 as an example. The only difference he could notice
was a lack in poetic strength; that van Gogh was more
related to incidents in the past and that he was not quite
as distinct in the drawing as he used to be.61

In his 1970 catalogue, de la Faille comments on just one
painting that is compareable with F528 in style and tech-
nique, Wheat Field under Threatening Skies With Crows
(F779, JH2117). 62 This is one of van Gogh’s most famous

53 Rewald, John (1956), p. 368.
54 Comparison with the photo fra Druet, 1909. 
55 Portrait of Alexander Reid (F343, JH1250); Self-portrait with grey hat (F295, JH1211; Self-portrait with a straw-hat (F526, JH1309);
Self-portrait with a straw-hat (F469, JH1310); Portrait of Pére Tanguy (F363, JH1351) and (F364, JH1352). 
56 This is also confirmed by van Gogh Museum.
57 The van Gogh museum confirms that F806 (A house and two figures, 1890) have some small details done with a palette-knife. The
painting is not executed in a technique similar to F528. 
58 Jens Thiis (1914)
59 K.Bromig-Kolleritz (1955)
60 K. Morland (1960)
61 Hulsker, Jan (1990), p. 406-408.
62 de la Faille (1970), p. 285 Comment: ”close in style to F779”.
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paintings (and possibly the last he did 63), and in my
opinion has the characteristic precision in the brush-
strokes that F528 lacks. 

CONCLUSION 

F 528 is not mentioned in the van Gogh-Bonger’s lists
from 1890-92, and in this connection the painting has a
weak provenance. A person with the name Clouet handed
the picture in to Vollard for sale as a self-portrait some
time between June 1904 and December 1907, and both
the stocknumber (3329) and the size of the canvas
correspond with F528. According to Vollard’s listings, a
person with the same name sold a portrait of van Gogh
for 200 francs to the art-dealer in 1896. It is not known
if this is the same person, but until today, it it not known
that a person with the name of Clouet ever has been
connected to any other painting by van Gogh. The reference
to Vollard in 1904-07, does not to any appreciable
extent strengthen the provenance of the painting. 

Some smaller elements in the description of the face are
concurrent with other portraits and self-portraits, and
the use of lead-white does not separate this painting
from others in his production. However, a comparison of
the likeness in portraiture, style and painting technique,
reveals that F528 lacks the most important features
visible both in his self-portraits and his painting produc-
tion as a whole. If F528 should be looked upon as a
painting by van Gogh, it is likely as an unfinished or a
rejected self-portrait. The ’cuts’ in the paint-layer may be
’damages’ to indicate this or, more unlikely, a chance
occurence in this connection. It is not known if van Gogh
ever relined some of his paintings,64 but in this case the
relining must be regarded as a part of a new mounting
rather than a part of a conservation process.

It is not unlikely that F528 is modelled on the Self-portrait
(F 626, JH 1770), but the likeness in the depiction is
closer to the drawing Self-portrait (F1378r, JH1197).
Independently of genre, we can hardly esteem the painting
as a result of a hyperesthete’s work as Aurier puts it in
1890, neither should it be seen as a faker’s serious
attempt to fool the experts. 

If we focus on the depiction of van Gogh, there seems to
be a concurrence between the title of the painting in
Druet’s archive in 1909 (portrait with a mutilated ear),
and his actual appearance in the picture. It is not known
that he ever depicted himself with the mutilated ear
visible, and if so, this would be a unique situation. If the
picture, however, is looked upon as a depiction of van
Gogh with a mutilated ear, painted by another person,
the situation would, of course, be totally changed. If this
artist wanted the picture to appear as a self-portrait, a
fatal error has been done by putting the mutilated ear on
the wrong side of the head. If the painting is looked upon
as a portrait of van Gogh, however, the composition is

correct. The only problem is that such a painting cannot
have been painted by van Gogh. 

In this case we have a situation with quite a weak prove-
nance, on one hand – and a picture that does not resem-
ble any other painting in the total production of Vincent
van Gogh, on the other. The only possibility for a final
conclusion in this case seems to be a thorough technical
investigation, and an answer to the question: Who is this
’mysterious’ Clouet? Until then – we do not have any
conclusive answer to the question: genuine or fake?�

63 Hulsker, Jan (1977) p. 479-80. 
64 Information from van Gogh Museum, August 2002.
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In this lecture I shall discuss my part in an extensive inves-
tigation of allegedly forged paintings, which were attributed
to several leading Icelandic artists of the 20th century. The
background to the investigation, which began in the late
1990s and lasted off and on for over five years, was a formal
complaint made to the National Commissioner of Police
with regard to a reasoned suspicion that many forged
paintings were on the art market in Iceland.

No case of this nature had arisen before in Icelandic
society, at least not of this scale. Cultural history and social
factors both contribute to this. One of the main reasons, I
believe, is that only a short time has passed since Icelandic
artists began to make art their career. This was only about
a century ago, when urban society was beginning to develop
in Iceland. Most of the pioneers of Icelandic art thus lived
into the second half of the twentieth century, and it is only
30 years since the last of them died. Some of them had
patrons who bought their works in quantity, and it was not
until the last two decades that the art collections of these
people went into circulation in any quantity, and onto the
art market. Well into the 20th century, many purchasers of

AN ART HISTORIAN’S ANALYSIS 
OF ALLEGEDLY FORGED PAINTINGS

JÚLÍANA GOTTSKÁLKSDÓTTIR

works of art knew the artists, and even when that was not the
case it was common to buy art direct from the artist. The
anonymous market is thus a relatively new phenomenon in
Icelandic art life. In my view, this changed situation, i.e. the
development of an art market, in addition to the fact that people
appear not to have realised the possible implications of this
change, is the main reason why more works of unknown origin
or provenance have come into circulation than ever before.

In the investigation, I was requested to explain, on the
grounds of artistic analysis, whether a work, suspected to be
a forgery, was artistically comparable with the works of the
artist to whom it was attributed by signature, or not. I dealt
with, on the one hand, 24 oil paintings signed with the
names of three painters whose careers began in the early
decades of the 20th century, and who are counted among
the pioneers of modern Icelandic art. These painters are
Þórarinn B. Þorláksson (1867-1924), Ásgrímur Jónsson
(1876-1958) and Jón Stefánsson (1881-1962), whose
works enjoy great popularity among Icelanders and are
sought-after on the market.

ABSTRACT

The presentation is based on my experience of analysing
paintings whose authenticity is considered suspicious,
using art-historical principles in order to demonstrate
whether or not they admit artistic comparison with authen-
tic works by the artists to whom they have been attributed
with a signature. The study covered works bearing the
names of three pioneers of modern Icelandic painting. My
problem was to devise a technique which attempted to deal
with the works objectively. A major part of my study was a
comparison of unquestionably authentic works by the
respective artists, with those included in the study. My
presentation will consider questions regarding the conflict
between objectivity and subjectivity, such as: does the
researcher have a comprehensive enough knowledge of the
artist’s work to be able to demonstrate whether a work is by
him or not? Don’t deviations in an artist’s work need to be
taken into account? Which works are most suitable for
comparison: the well known ones or the ones the artist
might never have wanted to exhibit? Do works by the same
artist have common characteristics despite the differences
in quality between them? Can a researcher trust in the
insights acquired through familiarity with works by the
artists in question?

KEYWORDS 
Art forgeries, art historian, authenticity

ÁGRIP

Erindið er byggt á reynslu minni af því greina málverk, sem
véfengd hafa verið, á listfræðilegum forsendum til að geta sýnt
fram á hvort þau standist listrænan samanburð við óvéfengd
verk þeirra höfunda, sem þau hafa verið eignuð með áritun, eða
ekki. Verkefnið var liður í stærri rannsókn á málverkum sem
höfðu verið seld á markaði á sínum tíma, en síðar kærð vegna
gruns um fölsun og í kjölfar þess rannsökuð. Rannsókn mín
náði til verka sem merkt voru nöfnum þriggja íslenskra listamanna
sem allir teljast til frumherja íslenskrar nútímamálaralistar. 

Þar sem „venjuleg“ listfræðileg skrif ganga út á túlkun
frekar en að sýna fram á hvort eitthvað stenst eða stenst ekki,
varð ég að koma mér upp annarri aðferð, þar sen reynt væri að
fjalla um verkin á hlutlægan hátt. Stór þáttur í þeirri aðferð var
samanburður milli óvéfengdra verka viðkomandi listamanna
og þeirra verka, sem rannsóknin tók til. Í erindi mínu hyggst ég
greina frá ýmsum áleitnum spurningum sem við það vöknuðu
og snerta glímuna milli hlutlægni og huglægni. Spurningar eins
og hvort rannsakandinn hafi svo altæka þekkingu á starfi lista-
manns að hann geti sýnt fram á hvort verk sé eftir hann eða
ekki. Eru frávik í starfi listamanns ekki þáttur sem huga verður
að? Hvaða verk henta til samanburðar, þau þekktu og sem talin
eru best, eða þau sem listamaðurinn hefði ef til vill aldrei viljað
sýna? Er eitthvað sameiginlegt með verkum sama listamanns
þrátt fyrir innbyrðis gæðamun? Getur rannsakandinn treyst á
innsæi sitt, sem hann hefur þroskað með sér í umgengni við
listaverk viðkomandi listamanna, í slíkri rannsókn? 

LYKILORÐ
Falsanir, listfræðingur, upprunaleiki
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Secondly I was assigned, in collaboration with another
Icelandic art historian, Kristín G. Guðnadóttir, to analyse 65
works signed with the name of the Icelandic Cobra artist
Svavar Guðnason (1909-1988); of these, just over 20 were
oil paintings, and about 45 on paper, mostly watercolours.
Svavar Guðnason (Figure 1) marks a turning-point in
Icelandic art. He was the leading proponent of the abstract
in Iceland, and one of the most important representatives
of abstract expressionism in Nordic art. In the 1940s he
was active in the group behind the “Høstudstillingen”
(Harvest Exhibition) in Copenhagen, and played a part in
the development of spontaneous abstract painting. He is
thus well known by name outside Iceland. It is clear from
this that the works which were suspected to be forgeries
were attributed to several of Iceland’s best-known and
most respected artists. 

I think I am safe in saying that this project was a new
experience for us art historians; in addition to myself and
Kristín G. Guðnadóttir, art historian Hrafnhildur Schram
also worked on the investigation. In an art historian’s work,
the focus is generally on works which are regarded as
most interesting from an artistic viewpoint. Those which
are regarded as less good are normally examined in a
certain context, for instance as juvenilia or drafts, or taking
account of themes or subjects which may be seen in a
certain context, and so on. But the works of one artist are
linked together, regardless of certain differences, such as
variations in quality, by certain traits of artistic character,
which one believes one recognises, due to one’s knowledge
of the artist’s work. I mention this aspect of the matter,
regarding the variable quality of the same artist’s work,
because the works under consideration required comparison
with works of the relevant painter of different levels of quality,
or works from different stages of the artist’s development.

The project assigned to us in the investigation thus
entailed not least an objective comparison of the works
under investigation with authentic works of the artists
involved, taking account of their artistic character. This
meant analysing the methods typical of the works in each
category, and also the painters’ artistic intent, taking
account of their place in the context of art history.

With the exception of my collaboration with Kristín G.
Guðnadóttir we art historians worked independently. I
believe, however, that our approach was similar, as the
works were of a similar period, that is from the first half
of the 20th century. A key factor in this work was to
develop reasoned arguments, in as objective discussion
of the works as possible.

The works subject to investigation could be divided into
three categories.

1 Old works where the original signature had been
effaced and a new one painted instead. In some case
some areas had been painted over, or new features had
been added. 

2 New works, i.e. copies, painted from the works of the
artists to whom they were attributed, either as drafts of
known works of the relevant artist, or as completed
works, imitating his/her paintings. 

3 New works painted taking account of the works of the
relevant artists with regard to subject and to some
extent style, without being direct copies. 

Obviously, the suspect works appear to have something in
common with the authentic works of the relevant artists.
Works of the same school, with regard to style or choice of
subject, as the work of the artist to whom they are attributed,
may at first glance appear to belong to his oeuvre, although
closer examination may reveal a different truth. And it is
precisely these exterior formal attributes which may
deceive what I call the innocent eye of the beholder. This
innocence of the eye is often explained as lack of knowl-
edge of the works of the relevant artists, and this is largely
true, However, it is also important to bear in mind the state
of mind with which the observer looks at the work. While
extensive knowledge of the methods and attitudes of the
relevant artist is one of the main premises for distinguishing
what is, from what appears to be, one cannot always rely
upon the judgement of the eye, even the trained eye.
Should the observer not consider the possibility that a
work may be wrongly attributed, he may simply accept it at
face value. One of the factors which can promote a critical
approach is research into the work of artists, and promul-
gation of this knowledge to the public. But discussion of
the origin or provenance of works of art can also be very
important. Here in Iceland it transpired that the debate
which arose, following suspicions regarding the reliability
of information provided about the provenance of works
of art on the market, led to works of art being viewed
more critically than before. The debate was also a
reminder of the need to promote research into the work
of Icelandic artists. 

As I am of the view that the similarities between the
works played a key role in the marketing of the works
under investigation, my approach was to take this as the
starting point of my examination. The principal question I
asked myself was, what must be done, and, perhaps
equally important, what must be avoided, in order to reach
some reliable conclusion about whether a work was by the
relevant artist or not. This meant a different approach from
that which is usually used in art history, where insight
and subjective evaluation play an important role in the
interpretation of a work of art. 

Fig. 1
Svavar Guðnason,  Golden Mountains, 1946. The National
Gallery of Iceland.



4-7th June 2003, Reykjavik, IcelandIIC Nordic Group 16th Congress “Art Forgeries” 33

My aim was to describe the work I examined as objectively
as possible, by describing the subject, style and method,
with a close examination of the use of colour and brush-
strokes. This objective examination and description was also
a record of the features which appeared to be inconsistent
with what has been defined as the artistic character of the
relevant artists. The problem was to explain the nature of the
inconsistency one felt one discerned. These inconsistencies
led to further examination of works of the relevant artist,
both in museums and in private collections. In such an
investigation it is important to have access to less well-
known works, both those which are regarded as less good
and those which are unfinished, and also early drafts. 

In the last cases, it was important to examine works
bequeathed to museums by artists, or purchased by the

museums from their estates after their death. This part of
the museums’ archive, which rarely leaves storage,
demonstrates the importance for research into art history
of museums having works or documents which provide
insight into artists’ methods, or are earlier stages of well-
known works. Such works may display a different aspect
of the artist from the one he himself chose to present. 

During the investigation the question arose of whether
artists were always consistent in their methods, and whether
what appeared to be inconsistencies were any proof that a
work was not by the relevant artist. Was it possible to discern
common characteristics of the works, although they could
be classified as being of different standards of quality?
Was there anything in the inconsistencies which was contrary
to some fundamental aspect of the methods and attitudes
of the relevant artist?

This examination of the various aspects of the relevant
artists’ work both widened and deepened my perception of
their work. I felt that I was quite familiar with their works
before I began, but I had not then studied them as minutely,
and certainly not with the intention of demonstrating
something conclusively, which was based on a an objective
rather than a subjective approach. The last of these factors
was not the least important; i.e. on the basis of an objective
analysis of the methods and attitudes of the artists to their
art, to explain the sensations they aimed to induce by their
work, with the purpose of being able to make a reasoned
argument as to whether the suspect works were artistically
comparable to the artists’ authenticated work. 

As an example of the works I was asked to examine, I shall
discuss several still lifes signed with the name of Jón
Stefánsson. These were among the first works investigated,
in early 1998 (Figures 2, 3 and 4) . The case was tried a year
later in the Reykjavík District Court, and the works were
judged to be forgeries. This verdict was upheld later that
year by the Supreme Court.

The painter Jón Stefánsson was one of the principal
proponents of modernism, derived from French artist Paul
Cézanne, in Icelandic art in the 1920s. He attended Kristian
Zahrtmann’s art school in Copenhagen in the first decade
of the 20th century, then went to Paris where he studied at
Henri Matisse’s school for three years, and became familiar
with the work of Cézanne, which deeply influenced him. On
his return to Iceland in 1924, Stefánsson became one of

Fig. 3
Case  nº 23

Fig. 4
Case  nº 27

Fig. 2
Case nº 26
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the country’s most active and influential landscape artists,
and it is as such that he still best known. Portraits and still
lifes also play an important part in his work, and he painted
still lifes more than most contemporary Icelandic artists. It
is not least in the portraits and still lifes that links may be
discerned between Stefánsson and other Nordic, especially
Danish, artists of the same generation. He lived for many
years in Denmark, and associated with artists of the
period of Danish art known as “tidlig modernisme”
(early modernism).

The still lifes under examination had features which indi-
cated that they were by an artist or artists familiar with the
still-life tradition of the Nordic region, influenced by French
artist Paul Cézanne. The subjects were typical of that
school: a bowl of apples on a table, a vase of flowers, a wine
bottle. A certain similarity of composition could also be dis-
cerned with the works of Stefánsson; opposites were juxta-
posed, such as oblique lines, which draw the viewer’s eye,
against horizontal lines. This was one of the characteristics
of many of Stefánsson’s works. Nor was it unthinkable that
something of the brushwork of some of the pictures was
reminiscent of his touch. But there were other factors that
did not add up. The question was, what were they, and how
to define them? What aspects of the composition were
inconsistent with the character of his still lifes? What was it
that made the colours appear less luscious, the plane of
colour less subtle? How did Stefánsson achieve these
effects? This demanded a detailed examination of his
works, to be followed by an equally minute examination of
the works signed with his name.

I take here the example of a well-known still life by
Stefánsson (Figure 5) , which illustrates many of the char-
acteristics of his work. The picture was painted in
Copenhagen in 1919, and is one of his oldest known
works. In spite of the classical look, it has clear features of
the Cézanne school. For instance, the artist departs from
the traditional central perspective, by portraying objects
from different points of view. The forms are typically

dense, and the colours make a sensual impression; on
closer examination one may see that the artist has
achieved this by short brushstrokes in layered paint, and
sensitive interplay of pure colours. The background plane
is subtle, lightened in places, darkened in others. During
my investigation I examined other still lifes by Stefánsson,
and other works, including works which had been pur-
chased from his widow’s estate after her death. Some were
unsigned, and appeared to be unfinished. Nonetheless, the
colour planes had the same characteristic fullness, and the
forms the same density, as in his better-known works.
Stefánsson was renowned for making great demands of
himself as an artist, and it is known that he did not find it
easy to paint. His works were well thought-out, both in formal
structure and in their use of colour, on the basis of the
artist’s theoretical conception.

In comparing Stefánsson’s works and those under
investigation, one of the methods I used was to compare
the visual effect of the works, when viewed together. I did
this by projecting alternately, at some speed, high-quality
transparencies of Stefánsson’s works and of the works
under discussion. By these rapid switches, I observed a
difference, mainly concerned with the effect of colour on
the perception. Stefánsson’s works were characterised by
light and fullness, while the colour planes of the works
appeared monotone, and hence flat. A comparison of the
works revealed a fundamental difference in method.
Instead of the interplay of pure colours in Stefánsson’s
work, the colours in these paintings were blended and
seemed muddy, and the brushwork was unmethodical. It was
obvious that the painter of these works had not developed the
methods applied by Stefánsson to achieve the colour
effects described. On further examination, the pictures
also revealed far more conventional composition than in
Stefánsson’s work, especially with regard to his departure from
central perspective, which he had learned from Cézanne. 

There were various factors in the methods and atti-
tudes of the painter of these works which differed from the
characteristics of the work of Stefánsson sufficiently for
me to conclude that they could not be his work. In my view,
however, they are good examples of works which, at first
impression, appear to share some of the attributes of his
work. The research of conservator Viktor Smári
Sæmundsson revealed that the painter’s name was Wils.
He was a Danish artist, a year older than Jón Stefánsson, who

Fig. 6
Þórarinn B. Þorláksson, Þingvellir, 1900. The National Gallery
of Iceland.

Fig. 5
Jón Stefánsson: Stilleben, 1919. The National Gallery of Iceland.
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had studied at Zahrtmann’s school at about the same time! 
These three paintings signed with the name of Jón

Stefánsson were old pictures, on which the original signature
had been effaced and Stefánsson’s name substituted. The
same applied to many other works attributed to him, and
to painters Þórarinn B. Þorláksson (Figure 6) and Ásgrímur
Jónsson. All of them studied in Copenhagen, and all began
their careers in the early decades of the twentieth century.
Þorláksson and Jónsson had become familiar with the
Danish school of Romantic naturalism in landscape art,
and followed this course. Þorláksson remained faithful to
that tradition, while Jónsson was influenced by French
Impressionism, which made its mark on his work. On their
return to Iceland, all these artists took Icelandic landscape
as their main theme, although Jón Stefánsson is also
known for his still lifes, as mentioned before. Thus these
Icelandic artists were moulded by Danish artistic tradition,
and they have parallels in Danish art with regard both to
training and artistic development, although their choice of
subject was shaped over time by their Icelandic surroundings,
as witness the fact that Icelandic landscape became their
principal subject. 

Bearing this in mind, it is interesting that, of the works
under investigation attributed to these artists, only a small
minority were landscapes. Of ten works signed with
Þorláksson’s name, only three were landscapes, and none
of the four signed with Jónsson’s name. Interiors, still lifes
and portraits comprised the majority of the pictures, while
such subjects are rare in the oeuvres of both these artists.
Nor was there any landscape painting among the ten works
under investigation signed with the name of Jón
Stefánsson. All the paintings were still lifes; as mentioned
before, Stefánsson was quite active in this genre, and far
more so than most of his Icelandic contemporaries.

This gave grounds for further investigation, especially
with regard to Þorláksson and Jónsson. As the works
signed with their names bore the form of signature they
used early in their careers, I felt it was correct to consider
whether these could be rare works, which had only now
come to light. An analysis such as that described above, in
which the works were compared with authenticated works,
revealed, however, a considerable difference in the methods
and intentions of the artists. Inconsistencies of the same
kind could also be discerned in almost all the still lifes
signed with the name of Jón Stefánsson. 

While it is not possible to generalise, on the basis of my
own examination, about the proportion of different genres
represented in the works under investigation, questions
arise about the high proportion of works of genres which
comprise only a small proportion of the oeuvres of these
Icelandic painters. One may ask whether the explanation is
that it was easier to find paintings in these genres by
Danish painters of the same generation as the first
Icelandic professional artists, rather than paintings which
could have represented Icelandic landscapes. 

Our investigation revealed, in addition, an alternative
method to substituting the signature on an old painting;
this was to paint a new picture on an old canvas. This
applied, for instance, to the works signed with the name of
Svavar Guðnason. This was the most extensive part of the
investigation carried out by us art historians. For practical
reasons, this will have to be discussed at a later time. 

Although it was not my intention to make an evaluation of
the artistic value of the works under investigation, the
comparison between them and works of unchallenged
authenticity by the artists revealed a considerable difference.
This undeniably raised questions on the moral issues. One
may say that, by the representation of inferior works of art
as those of Iceland’s most renowned and respected
artists, their own work was devalued. I do not mean this
in the sense of market value, but of their place in cultural
history, and not least the reputation of deceased artists.
This raises the question of the future of these works,
which are signed with the names of these artists, but
which are not their work.�

Júlíana Gottskálksdóttir 
1947 Born in Reykjavík
Studies
1973 Fil.kand. (history of art, theater, cinema) 

University of Lund, Sweden
1973-74 Studies at University of Paris I 

(hist. of contemp. art)
1978-80 Fil.dokt.-studies at the University of Lund 

(history of art)
1986 Final examen (cand. arch.) from The Royal

Danish Academy of Art (School of
Architecture, Dep. of Restoration and
History of Architecture)

Professions
1975-78 Curator at Árbæjarsafn, Reykjavik open air 

museum
1987-97 Curator at the National Gallery of Iceland
1991-92 Curator at the National museum of Iceland
1998-2000 Dep. chief at the National Gallery of Iceland
2000- Director of the Einar Jónsson Museum

Address: 
Einar Jónsson Museum – Listasafn Einars Jónssonar
Njarðargötu
Reykjavik, Iceland
E-mail: skulptur@skulptur.is

ABOUT THE AUTHOR



4-7th June 2003, Reykjavik, IcelandIIC Nordic Group 16th Congress “Art Forgeries” 36

INTRODUCTION

In this paper I shall discuss the background and investigation
of three allegedly forged paintings, which were among those
involved in what has been called the “Big Forgery Case.”

In late 1997 staff of the National Commissioner of Police
contacted the National Gallery of Iceland in connection with
investigation of the alleged forgery of works of art. This was
the first time that such a case had been submitted to the
Commissioner’s office. The problem faced by the police was
that they lacked expertise to deal with such a case, and so
assistance and advice was requested from the National
Gallery in resolution of the case, as it was suspected to be of
large scale. A conservator who ran a company on the open
market had been noticing for some time that an unusually
large number of paintings by prominent Icelandic artists, now
deceased, was on the market. When he was able to trace the
provenance of a work which he believed was demonstrably a
forgery, he started to look for more forgeries. This search led
to a total of about 170 paintings, watercolours and drawings
being notified to the National Commissioner of Police as
alleged forgeries. 

On preliminary examination of the allegedly forged works,
it was clear that it would be difficult to seek solutions and
determine the age of the works by pigment analysis. Most of
the works appeared at first sight to date from the mid-20th

century – some younger, others older. The number of pigment
manufacturers, and the range of pigments available, was very
large by the middle of the century. It was thus deemed almost
impossible to undertake analysis of the pigments in the
paintings, with the objective of identifying the manufacturer
and determining the age of the paints. The canvases and
stretchers of the works appeared in most cases to be
consistent with the stated age of the paintings, and so there
seemed to be little to be gained from exploring this aspect. 

FORGERY OF PICTORICAL ART IN ICELAND:
THE FIRST INVESTIGATION

VIKTOR SMÁRI SÆMUNDSSON

For this reason a decision was made to focus on analysis
of the binding materials used with the pigments in the works,
in the hope that it would prove possible to determine the age
of the pigments from the binding materials used. The binding
materials were analysed using IR-FT (Infrared Fourier
Transform) microscope equipment, and carried out at the
University of Iceland Science Institute. These analyses
proved to be of the greatest importance; together with other
technical and art-historical investigation, they led to 102
works being presented as evidence in the case of the National
Commissioner of Police against two men who were believed
to be responsible for the forgeries. All the works were
examined, but the public prosecutor reduced the number of
works included in the case to 102 for legal reasons, although
most of the works were proved to be forgeries. At the time of
writing, the case involving these 102 works is before the
courts, and will not be discussed further here.

A case of three works was submitted to the Reykjavik
District Court in 1999, and subsequently appealed to the
Supreme Court. This case was in a sense a test case, as no
case of this nature had come before the Icelandic courts
before. The case ended with the three works being judged to
be forgeries in both district court and the Supreme Court.
The owner of a commercial gallery and auction house was
sentenced to six months’ imprisonment for his role in the
forgery of the works and for accounting fraud. 

METHODS

The examination of the three works was carried out by
photographing them in standard conditions, and scanning
and photographing them in ultra-violet and infra-red light.
The surface and reverse of the paintings were examined and
photographed under a microscope, and samples of paint
were removed in the presence of the police in places where
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ultraviolet reflection indicated recent paint. Samples of the
original paint were also taken, where UV reflection indicated
old paint. The samples were numbered, and sent to the
University of Iceland Science Institute for analysis of the
binding materials used under the FT-IR microscope. Paint
was also peeled off the area where it was suspected that an
original signature had been rubbed down and covered with
new paint. 

ITEM Nº 26

The first painting under discussion in court was item no. 26,
a still life of fruit, a jug and a bottle on a table. (Figure 1). It
is signed “Jón Stefánsson” in black paint in the bottom
right-hand corner (Figure 2). Ultraviolet reflection of the
work revealed dark-blue fluorescence in several parts of the
foreground, and the black colour of the signature made a
strong appearance. Both of these features indicate recent
paint (Figure 3). Above the signature, in an area where
dark-blue fluorescence appeared under UV reflection, indi-
cating recent paint, infra-red reflection revealed the name
“Wils”1 under the new paint. Microscopic examination
revealed signs that the signature had been rubbed down
with sandpaper. The traces indicated that an attempt had
been made to erase the signature, which was then painted

over in greyish-blue paint. The same greyish-blue tone may
be seen elsewhere in the lower part of the painting, with no
obvious purpose, except perhaps to distract attention from
this area, as this tone is not found in the original painting.
The greyish-blue paint and the black paint of the signature
differ from the other paint in the work. They have a softer
texture, and are less translucent than conventional oil
paints. When the greyish-blue paint was peeled off where
the signature “Wils” had been observed, traces of red paint,
which had been rubbed down, were observed, forming the
word “Wils”, thus confirming the observation made under
infrared reflection (Figure 4). Wilhelm Wils was a Danish
painter born in 1880.2

The analysis of the binding materials from this work in
the FT-IR microscope indicated that the original painting was
painted with conventional oil paints, while the areas which
appeared dark-blue in UV reflection, and the signature
“Jón Stefánsson,” contained alkyd (form of polyester).
The conclusions of the analysis of binding materials were
consistent with the results of the UV reflection, i.e. that this
was a modern paint, containing plastics. Only very small
quantities of extenders were found in this modern paint, and

Fig. 1
Front of item nº 26 taken in symmetrical light.

Fig. 2
Detail of right-hand bottom corner and signature taken in sym-
metrical light. Note the grey-blue colour.

Fig. 3
Front side taken in symmetrical ultraviolet reflected light. The
dark-blue areas show recent paint. White arrows show where
paint samples were taken.

Fig. 4
Detail of hidden and damaged signature in red paint just above the
new one. Recent paint has partly been removed. The name “Wils”
is legible.

1 Timm, Kai V., Signaturbogen, Dansk Historisk Handbogsforlag, Lyngby, 1992, 184. p.
2 Weilbachs Kunstnerleksikon III, Aschehoug dansk forlag, 1952.
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hence there is a very high probability that this was artists’
paint, to which a drying agent containing alkyd had been
added, to speed up the drying of the new paint. For com-
parison, an analysis was made of Griffin artists’ paints,
which are the only artists paints on the market containing
alkyd.3 It transpired that they contained more extenders
that the samples containing alkyd, and hence it was concluded
that Griffin paints had not been used. The proportion of
alkyd was also more constant in the Griffin paints than in
the samples taken from the works, which had been
revealed to contain alkyd. In that case, the proportion of
alkyd was variable and random. 

Painter Jón Stefánsson died in 1962,4 some years
before the first artists’ paints containing alkyd came onto
the market. An oil paint medium containing alkyd, Liquin,
was first manufactured by Winsor & Newton in 1968,5 and
artists’ paints containing alkyd were first marketed in 1976
by the same company.6 In Iceland alkyd binding medium for
artists were first produced by the paint manufacturer Harpa
in 1973 7 Jón Stefánsson could therefore not have used
alkyd materials for painting, as he was deceased before they
were placed on the market. 

Alkyd was first placed on the market in 1926 or 27 in the
USA. It was first used in industrial and house paint in the USA
during and after World War II, but such paints did not
become common in Europe until the 1950s.8 These
industrial and house paints are easily distinguished from
artists’ paints, as their appearance and characteristics are
quite different, and these paints contain far more extenders
that artists’ paints. 

Avant-garde artists in the USA are known to have used
house paint in their works in the first half of the 20th century,
with the objective, among other things, of distinguishing their
work from the traditional oil painting, by different use of

materials. These works differ from conventional oil paintings
due to their texture.9 When a medium containing alkyd is
mixed with artists’ paints, the appearance and character of
the paint is not as obviously different from a conventional oil
painting as the house paints. There is a difference, however:
for instance, one of the characteristic features of paints mixed
with alkyd is that the colours blend differently, probably due
to the rapid drying of alkyd paint, so that flows of different
colour may be discerned under a microscope, whereas they
blend together more in paint that dries more slowly. Paint
containing alkyd was also found to be far softer and more
elastic than the old oil paint in the works in question. 

It was regarded as conclusively proven that the work
was a forgery. Staff of the National Commissioner of Police
has also found evidence that showed that the work had been
signed “Wils” when sold at auction in Denmark by the prior
owner, as a photograph of the painting with this signature
had been produced by the prior owner (Figures 5 & 6).

ITEMS Nº 23 & 27

Items 23 (Figure 7) and 27 (Figure 12) were examined in
the same manner. Both were signed “Jón Stefánsson” in the
lower right-hand corner in black paint, like item 26. (Figures
8 & 13). Ultraviolet reflection indicated slight overpainting
in the works, and the signatures appeared strongly. (Figures
9 & 14). Microscope examination revealed that the areas
which had been painted over with recent paint had been
rubbed down with sandpaper. Lighting and photography of
item 23 in natrium light revealed the signature “Wils 12,”
unclear and much rubbed-away, beneath the overpainting at
the left of the picture plane (Figure 10). The same overpaint-
ing colour could be discerned under the black signature
“Jón Stefánsson.” This signature had thus clearly been
added after the overpainting (Figure 12). Analysis of the
binding materials in paint samples in a FT-IR microscope
also confirmed what had been revealed by UV reflection.

Fig. 5
Photograph taken by former owner of the painting before it was sold.

Fig. 6
Detail of photograph of right-hand bottom corner taken by former
owner. The name of the author is painted in red paint.

3 Pearce, Emma, Educational and Technical Services Manager, Winsor & Newton, 1997, oct.
4 Listasafn Íslands 1884-1984, íslensk listaverk í eigu safnsins, Reykjavík 1985.
5 Pearce, Emma, Educational and Technical Services Manager, Winsor & Newton, 1998, oct.
6 Pearce, Emma, Educational and Technical Services Manager, Winsor & Newton, 1998, oct.
7 Atli Ásbjörnsson, chief engineer, Málningarverksmiðjan Harpa, 1997, nov.
8 Crook, Jo and Learner, Tom, The Impact of Modern Paints, Tate Gallery Publishing Ltd, London, 2000, 17.p.
9 Crook, Jo and Learner, Tom, The Impact of Modern Paints, Tate Gallery Publishing Ltd, London, 2000,19.p.
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Where fluorescence indicated recent paint, including the
signature, the analysis of the paint revealed alkyd-mixed
paint with small quantities of extenders, while oil was found
in the paint samples taken where fluorescence indicated old
paint. The purported artist Jón Stefánsson died in 1962, as
mentioned above, and could therefore not have used an
alkyd medium which did not go into production until 1968.

In the case of item nº 27 it did not prove possible to
discern any hidden signature by technical photography or
lighting. Ultraviolet reflection of the work revealed recent
paint in the foreground of the work at the right-hand side,
and the signature “Jón Stefánsson” was on top of this
recent paint. The signature had thus been painted after the
overpainting. Under a microscope a much-erased and over-
painted area could be discerned just above the signature
“Jón Stefánsson,” and it could be seen that two attempts
had been made at the signature. Analysis of paint samples

Fig. 7
Front of item no. 23 taken in symmetrical light. Fig. 9

Front, taken in symmetrical ultraviolet reflected light. The dark-
blue areas, mostly on the right-hand side, show recent paint.

Fig. 8 
Detail of the signature “Jón Stefánsson” in right-hand bottom cor-
ner. Photograph taken in symmetrical light.

Fig.10
Photograph taken in symmetrical natrium light. The signature
“Wils 12” can be read on the left-hand side, not far away from bot-
tom line.

Fig. 11
Microscope photograph of the bottom part of the “O” in the sig-
nature. Item nº 23. The black paint of the signature lies over recent
painted layer of yellow-green paint. 40x.
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by FT-IR microscope showed alkyd in the recent paint, but
oil in the samples taken where fluorescence indicated older
paint. The paint analysis thus confirmed the findings of the
UV reflection. When the new paint was peeled off the
rubbed-down area, traces of red paint were revealed under
the overpainting. As the area had been rubbed down to the
support of the work, i.e. the actual canvas, little remained of
the red paint. A four-letter word could, however, be discerned,
and one may deduce that the signature was probably “Wils,”
(Figure 15).

As mentioned above, the case of these three paintings was
a test case in the Icelandic courts. It was regarded as con-
clusively proven that the works were forgeries, as has been
described here. Icelandic legislation does not provide
authority for erasing a provably forged signature from such
works unless the rights-holder institutes legal proceedings
to demand that this be done. Nor is it permissible for the
authorities to mark the works specifically as forgeries. Instead,
the National Gallery was requested to keep the relevant
documents and information on the works, so that information
will be available in one place and accessible to scholars and
others who need to make use of it. The works will thus
remain privately owned, and their future will be decided by
the market.�

Fig. 12
Front of item nº 27 taken in symmetrical light.

Fig. 13
Detail of the signature “Jón Stefánsson” taken in symmetrical light.

Fig. 14
Detail of right-hand bottom corner taken in ultraviolet reflected
light. The dark-blue areas show recent paint. Note that the signa-
ture “Jón Stefánsson” is partly painted over recent paint.

Fig. 15
Microscope photograph of traces of red paint which were found under
a recent paint layer abowe the signature “Jón Stefánsson.” The first let-
ter could form a “W” similar to what was found in items nº 23 & 26.
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PAINT

The three main constituents of paint are a resin binding
medium, a pigment and an extender or a filler. Modern
paints also commonly contain minor amounts of additives,
such as surfactants, thickeners and antifoam agents,
added in very small quantities. The major individual
paint constituents can easily be identified with FTIR in
spite of some overlapping bands of resins, pigment and
extenders, but the additives are usually beyond the
detection limit. 

The most common binding media in modern paints are
oils, linseed oil being the traditional favorite, acrylics,
polymers of acrylic and methacrylic acid esters, intro-
duced in the 1950’s and 1960’s and alkyds, which are
polyesters of a polyhydric alcohol and a polybasic car-
boxylic acid. Alkyds are mostly used in commercial house-
hold and industrial paints but have not reached popularity
as artists’ paints. The only full color line is the Griffin line
from Winsor and Newton introduced in the 1970’s.
However, alkyds are often the main constituent of addi-
tives commonly added to oil colors for faster drying and
are also present in many varnishes. Liquin from Winsor
and Newton, and Litbindir from the Icelandic manufacturer
Harpa, are examples of alkyd additives.

There are hundreds of pigments available today and a

USES OF INFRARED SPECTROSCOPY IN ART CONSERVATION

SIGURÐUR JAKOBSSON

detailed discussion of these is beyond the scope of this
presentation. Pigments can be either inorganic, made from
ground minerals, colored earths, soot etc. or organic,
derived from vegetable or animal sources or made syn-
thetically. Although most pigments show up in the mid-
infrared region their identification can be problematic due
to chemical variation from one source to another and
overlapping bands, and access to an extensive spectral
database like the IRUG collection is essential in pigment
identification. The heavy metal pigments, such as vermillion
(HgS) and the cadmium colors, are transparent in the mid-
infrared and a different technique (XRD, FIR) has to be used
to identify these colors. However, colormen often mix
cadmium colors with barium sulphate, and the presence
of barium sulphate, in addition to another extender, in red,
orange and yellow paints could indicate the presence of
cadmium colors (Learner, 1996).

Extenders are added to most paints in varying amounts
to diffuse or dilute the pigments. These are inert, colorless,
white or transparent substances that also serve to
improve and increase wearing qualities of paints.
Household paints contain a large amount of extenders
whereas artists’ paints contain less (this can often be used
to distinguish between the two kinds of paint). The most
common extenders are calcium carbonate (calcite, chalk,
marble dust, whiting, lime white), barium sulphate (blanc
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fixe, baryte, permanent white), kaolin (china clay, pipe
clay, white bole), magnesium carbonate (magnesite), cal-
cium sulphate (gypsum, gesso, terra alba), and talc (soap-
stone, steatite). The extenders are easily spotted in FTIR
spectra; most have prominent bands in the fingerprint
region and often overlap pigment and binder bands. 

As an example a spectrum of an alkyd resin is shown in
Figure 1. All esters give rise to three distinguishing bands in the
fingerprint region, the so-called rule of three. The first is the
carbonyl C=O stretch at 1730 cm-1, the second band at 1270
cm-1 is due to asymmetric stretching of the C-C and C-O bonds
attached to the carbonyl carbon and is called the C-C-O stretch.
The third band is split at 1130 cm-1 and 1072 cm-1 and is due
to a vibration of the ester oxygen and the next two carbons
attached to it and is called the O-C-C stretch. 

In this vibration the O-C and C-O bonds stretch asymmet-
rically. The two weak bands at 1580 cm-1 and 1600 cm-1 are
aromatic ring modes and the band at 744 cm-1 represents
an aromatic out-of-plane C-H bend. Two bands at 2927
cm-1 and 2856 cm-1 are due to methyl C-H stretches. The
single most distinguishing feature of an alkyd resin is the
broad and prominent band at 1270 cm-1 that can be shifted
± 10 cm-1 depending on the environment.

Figures 2 and 3 show spectra of the pigment French
ultramarine, or synthetic lapis lazuli, and of a calcite exten-
der respectively. These spectra show a much simpler pat-
tern in the mid-infrared fingerprint region, as do most inor-
ganic materials, and band assignment is rather straight
forward (Farmer, 1974) but will not be discussed here.

Figure 4 shows the spectrum of an Ultramarine paint
from Winsor and Newton, Griffin line. This spectrum can
be shown to be a composite of the three spectra shown in
figures 1-3, i.e. an ultramarine pigment (marked with *),
a calcite extender (marked with •) and an alkyd binding
material (marked with +). 

The bands at 2925 cm-1, 2853 cm-1, 1730 cm-1 and 1270
cm-1 are all characteristic of the alkyd binding material and the
broad band at 900 cm-1 to 1200 cm-1 is a composite band of
the ultramarine pigment at 1010 cm-1 and the alkyd bands at
1070 cm-1 and 1130 cm-1 which shows up as a shoulder. The
twin bands at 658 cm-1 and 693 cm-1 both belong to the pig-
ment spectrum. The presence of calcite as a filler can be deter-
mined from the broad band at 1450 cm-1 and the sharp medi-
um sized band at 880 cm-1 on the flank of the pigment band,
as well as a small band at approximately 1800 cm-1. 

In this way paint spectra can be split up into their con-
tributing constituents and useful information about the
individual component obtained.

CASE STUDIES

Some case studies involving the use of FTIR spectroscopy in
art research and conservation will be discussed in detail.
1. Samples from a painting attributed to the Icelandic painter

Jón Stefánsson (1881-1962) were analyzed by FTIR.
Samples from the signature and over-painted areas were
shown to contain alkyd binding medium whereas the rest
of the painting had been painted with oil colors. Further
investigation revealed the remains of a hidden signature
by the Danish painter Villiam Wils.

2. Ink spots on paper have been analyzed with ATR showing
the difference between iron gall inks and bear berry inks that
supposedly were used on Icelandic medieval manuscripts.

3. Derrick et al. (1999) have shown that FTIR can be used to
trace a lapis lazuli pigment back to its origin. An absorp-
tion band at 2340 cm-1 occurred only in lapis lazuli from
the Badakhshan mines in Afganistan and was not present
in lapis lazuli from Chile and Siberia.�

Fig. 1   Spectrum of alkyd resin

Fig. 2   Ultramarine pigment

Fig. 3   Spectrum of calcite

Fig. 4   WN Ultramarine
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ABSTRACT 

In the context of definitions of forgery and masterpiece, this
paper discusses the contribution of the data gathered using
some established methods for the technical study of painting
materials and techniques, for the detection of forged paint-
ings. The methods include microscopy, X-radiography,
infrared reflectography, elemental analysis and other instru-
mental analytical methods for characterisation of organic
materials. The issues of evaluating technical material are
illustrated using selected case studies of paintings ascribed
to Sandro Botticelli, Modigliani, School of Holbein and Luca
Signorelli. The use of anomalous materials and or painting
methods for the original work is discussed with regard to the
characterisation of forgeries. The limitations imposed by
subjective interpretation of data derived from individual tech-
nical studies are described using the case studies. 

KEYWORDS
Paintings. Technical examination. Instrumental Analysis.
Forgery. Masterpiece. Copy.

INTRODUCTION

Application of selected well-established methods for the
characterisation of materials and techniques of paintings
may provide evidence to support the attribution of a paint-
ing to a date, geographical origin and possibly to a specific
artist. In the last decades a number of published technical
studies of firmly attributed paintings have provided a
frame of reference for technical studies of paintings with
little or no documented provenance, date or attribution.
For example, publications such as the Art in the Making
series summarise the results of technical studies of
groups of works by a single artist, or group of painters
working at the same time. Impressionism, Italian Painting
before 1400 and Rembrandt [1-3] provides benchmarks
with which to compare the results of studies of other
paintings, using similar methods. Publications on the
dates of introduction of pigments to the artists’ palette
(see, for example, Artists Pigments: A Handbook..Vols 1-
3) [4], the introduction of commercially primed canvases
and use of a variety of fabrics for painting, and the effects
of artificial ageing on painting materials have all been
more closely studied, thus providing more material
evidence for the detection of forgeries. 

Ever more precise identification of materials is now possible:
the development of instrumental techniques for analysis of
very small samples from paintings (for inorganic materials:
Energy dispersive X-ray spectroscopy (EDX); X-ray diffraction
(XRD); laser Raman spectroscopy (RS), the characterisation
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of bonds in organic and inorganic materials using Fourier-
transform infrared spectroscopy (FTIR), and for organic
binding media, resins and organic dyestuffs; gas and liquid
chromatography GC or LC-MS and related techniques.
Precise material identification also includes the inorganic
and organic components of modern manufacturers paints,
extenders, dyestuffs and inorganic base used for organic
pigments, and the characterisation of the organic binding
medium for the coloured materials, coatings and priming.
All this hard evidence must surely make it difficult to produce
a convincing forgery, at least of a painting made before the
19th century. 

Although the possible methods for analysis offer, in theory, the
opportunity for detailed material characterisation of
paintings, interpretation of technical data is in itself
subjective. Practical and financial constraints influence the
choice of methods for technical study that may only be
available in selected museums. The opportunity for close
technical study of paintings is far more limited for those
working independently and for auction houses (who have a
legal requirement to attribute authenticity before a sale).
Conclusions drawn from technical data may also be
hampered by a paucity of comparable studies or the
subjectivity of the interpretation. 

The case studies described in this paper were selected to
illustrate selected issues relating to the contribution of tech-
nical evidence for the classification of a forgery, copy or
arguably an artist’s masterpiece, and to highlight some
criteria used for attribution to date or artist.

Definitions

A dictionary definition of a masterpiece is given as “a con-
summate piece of workmanship” or “one’s best work”. With
regard to paintings, one could also say that a masterpiece
is “a great work firmly attributed to a known artist (or
Master, an artist of quality)”. Few would argue that the
entire oeuvre of any known artist is of even quality, there-
fore attribution to a master may not be adequate to qualify
all works as masterpieces. 

Forgery is defined as “counterfeit, to falsify” – thus, a
painting made with intent to deceive may be delegated a
true forgery. The designation of copies, contemporary with
the work or later, made in the course of studying painting is
different from a deliberate forgery. Copies (never intended to
deceive) may be signed or unsigned, may be made from
extant works or from photographs, using similar or different
materials and techniques to the original. Copies may be
taken directly, or made “in the style of”. It is this group of
works that are difficult to characterise, using stylistic or

DISCOVERING MASTERPIECES AND DETECTING FORGERIES: 
CAN SCIENCE HELP?
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technical criteria, particularly where no associated docu-
mentation exists that relates to provenance, artist or date. 

Case Studies: Technical examination of paintings 

The selection of four case studies given below by no
means illustrates the full range of problems facing the
technical art historian/conservator in the classification of
works as forgeries or masterpieces. The first example is a
20thC forgery of an early 15thC painting, where there is
documentary evidence of the life of the forger. The second
relates to an investigation of a hitherto unknown painting
for which no documentary records of any kind exist,
where technical evidence played a significant role in a sub-
sequent attribution to a well-known painter, thereby
arguably raising the status of the work to a masterpiece.
The third example describes the subjective interpretation
of X-radiographs in the designation of a forgery or copy of
a work signed Modigliani, and the last example illustrates
how X-radiography is known to forgers as a technical tool
for their discovery. 

Madonna of the Veil, Courtauld Institute Gallery, Lee
Bequest, 1947, once attributed to Sandro Botticelli c.1500,
now to Umberto Giunti, c.1920.

The painting (Figure1) was in the Courtauld Institute Gallery
from 1947, part of the Lee Bequest of 1947. The following
summary is based in part on a technical study of the
painting carried out in 1993 by Annette King [5].

Lord Lee of Fareham purchased the painting in 1930; a copy
of Lord Lee’s cheque for $25,000 to Florentine lawyer Luigi
Albrighi still exists, dated October 27th of that year. Leading
art critic Roger Fry hailed it as a masterpiece by Sandro
Botticelli, and in 1932 put the work forward for a Medici print
by the Medici Society. Kenneth Clark subsequently likened
the Madonna to a 1920’s screen goddess (arguably like that
of Lillian Gish, whose face shows a striking resemblance
to the Madonna in the painting, Figure 2). 

The painting support comprises a single piece of worm-
eaten poplar with a curved top (47cm (w) x 88cm (h) at max-
imum), with narrow edge strips. An X-radiograph of the
painting (Figure 3) does not, on first inspection, provide indi-
cations that the work is not consistent with the 15thC.
However, the poplar panel is of poor quality: there appears to
have been no attempt to fill the knots in the wood prior to
applying the gesso, nor is there any evidence for application
of a fabric to the panel – although in the absence of compa-
rable data on the preparation of panels used in Botticelli’s
workshop, this alone may not be sufficient to raise suspicions.

Fig. 1: 
Madonna of the Veil, Courtauld Institute Gallery, once attributed
to Sandro Botticelli c.1500, now to Umberto Giunti (c.1920).

Fig. 2
Photograph of the face of Lillian Gish, and actress and star of
silent movies of the 1920’s.
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binocular microscopy, is also not unusual. This was exacer-
bated by a yellow natural resin varnish, characterised as
such by its greenish appearance in ultraviolet light. 

Examination of the painting using a binocular microscope
(providing between 10x and 40x magnification) highlighted
several technical anomalies – the use of brown granular
pigment for the foliage, and the use of paint for the Virgin’s
robe with very fine particle size, where the use of coarse
pigment azurite or alternatively natural ultramarine might
be expected in a 15thC painting. These observations were
followed up in the examination of paint samples prepared as
cross-sections for study of the paint layers and identification
of pigments and binding medium (using a combination of
light microscopy, SEM/EDX and staining for organic
materials). While the white gesso preparation on the panel
was identified as calcium sulphate (bound in glue), and is
therefore consistent with 15thC practice, Figure 4 illustrates
as cross section from the Virgin’s robe, where under layers
comprised a mixture of cobalt blue, lead white, zinc
chromate yellow and viridian, with Prussian blue and French
ultramarine used for upper layers. Samples from the
greenest foliage contained viridian and chrome yellow together
with more traditional lead white and iron oxide pigments. 

The presence of these 19thC pigments in the “original”
paint and the absence of underlying paint that might be con-
sistent with the materials used in other late 15thC paintings
led to the conclusion that the earliest possible date for the
painting was the mid 19thC. This would seem to be reasonable
in the light of suspicions by connoisseurs of art history
prior to the technical study. 

Several questions remain that might be worth considering:
In this case, the technical investigation was informed by the
opinions of historians and the extant documentary evidence
of forgery. 

Mazzoni [6] argues that doubt on stylistic grounds preceded
technical studies as evidenced by such striking influences of
a contemporary “look” in this and other works now attributed
to Umberto Giunti, a known forger of paintings active in
Florence in the 1920’s and ‘30’s. Giunti trained at the Institute

The X-ray shows wormholes, both fresh (unfilled) and
others that have been filled with an X-ray absorbent mate-
rial. Close scrutiny of the back of the panel failed to find
correspondence between the filled channels and the radio-
graph, which suggests that some filling may have been
carried out before the gesso was applied. Again, one would
think this an unusual practice, but arguably possible. The X-
radiograph highlighted some inconsistencies in the planning
stages of flesh paint; for example: the upper hand of the
Virgin has a dark halo around it which implies that it was left
in reserve, while the lower hand was painted over the veil.
These inconsistencies in technique might be considered more
significant if we assume that a systematic conservative
method technique for planning and execution of a 15thC
painting, and that one hand, that of Botticelli, was responsible
for the work. 

Infrared reflectography of the painting highlighted some
areas of restoration, in particular of the Virgin’s robe, where
a relatively IR absorbing paint was used over original layers
that appear lighter. Similar contrasting inpaint registered in
other areas, including the cushion. Using IR, it was not easy
to distinguish genuine underdrawing of the composition
from overlying black paint, used to outline the figures. This
method for technical study therefore highlighted aspects of
the paint condition, suggesting significant damage and
restoration to the paint layers, not unusual for a 15thC
painting. That the condition of the paint hampers close
study of the original work, using IR as well as low powered

Fig. 3
X-radiograph of Madonna of the Veil, Courtauld Institute Gallery.

Fig. 4
Paint cross-section from the Virgin’s blue robe (Madonna of the
Veil, Courtauld Institute Gallery). Under layers comprise a mixture
of cobalt blue, lead white, zinc chromate yellow and viridian, with
Prussian blue and French ultramarine used for upper layers.
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of Fine Arts in Siena, mentored by Icilio Frederico Ioni,
another known forger of early Italian paintings [7]. He is said
to have created 15thC Florentine works based on a fusion of
styles used by painters such as Matteo di Giovanni, Fillipino
Lippi, Andrea Mantegna, Domenico Ghirlandaio, Carpaccio,
and others, working from photographic plates of the original
works, sometimes printed in reverse. The similarity between
the head of the Lee Collection Madonna and the head of the
Virgin from the S. Barnabus Altarpiece (Figure 5) that was on
display in the Accademia, then in the Uffizi in Florence
during the 1920’s, has led to the suggestion that Giunti may
have worked from a photograph of the S. Barnabus Virgin,
printed in reverse. Sale of the works was organised by the
disreputable Albrighi, a lawyer whose old world charm and
superficial respectability bought him admission to the
moneyed English aristocracy.

In this case, with evidence of forgery in advance of the tech-
nical study, it is possible that material evidence was inter-
preted with a prejudicial slant. Here the analysis of paint
samples provided crucial evidence in favour of attribution of
the work as an outright forgery – a 20thC painting made
using an old and damaged traditional support, prepared in
the traditional manner. The evidence provided by the non-
invasive methods of technical study alone were by no
means conclusive: Contemporary connoisseurs agree that
the painting is a pastiche of quality [8]. Without evidence
from analysis of pigments used for the Madonna of the Veil,
comparison with the very limited number of published stud-

ies of the techniques of works assigned to Botticelli might
have led to a conservative attribution such as Workshop of,
or even the less confident Style of Botticelli [9]. In this
instance, the use of pigments not available in the 15thC
reinforced the attribution of the work in the forger’s oeuvre
that was, after all, already documented. Herein lies the
problem: If no such documentation was extant, the attribution
as forgery might have been more difficult, for the random
nature of sampling from a painting carried out through
discoloured varnish and repaint might have revealed only
areas of loss and restoration. What if some original 15thC
paint was present under significant restoration, missed in
the course of technical study? How much original paint might
be required for a very damaged painting to be attributed as
15thC? Ten percent of the surface? Fifty percent? And how
easy is it to distinguish between a very damaged original
and an old painting reused by a forger? 

The Madonna of the Veil was included in the “Fakes”
exhibition at the British Museum in 1990. Now listed in
Checklist of paintings [10] as Sandro Botticelli (1444/5
–1510), forgery in the manner of the Virgin and Child
19thC. (?) tempera on panel, arched top 88.22 x 45.7 (cm).

Amedeo Modigliani, Female Nude ca.1916, oil on canvas,
92.4 x 59.8 cm, signed Courtauld gift 1932 (Figure 6) and
Portrait of a Woman, private collection, signed Modigliani
(Figure 7).

Fig. 6
Female Nude by Amedeo Modigliani ca.1916, Courtauld Institute
Gallery.

Fig. 5
Black & white photograph printed in reverse of the Virgin’s head
from S. Barnabus Altarpiece attributed to Sandro Botticelli.
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This case study illustrates the use of X-radiography for char-
acterisation of the handling of paint by an artist. Figure 8 is
a detail of the X-radiograph of the figure from the Courtauld
Female Nude, a work firmly attributed to Modigliani. The
radiograph shows Modigliani’s unusual method for applying
flesh paint, using a large round–ended brush. Loading the
brush with paint, the artist used a stabbing motion to apply
it to the canvas. This caused the end of the brush to splay
apart, making characteristic brush markings that are evident
in the radiograph. By contrast, the radiograph from the
Portrait of a Woman (Figure 9) features small, hesitant
brushstrokes used for the whole work. Subjective interpre-
tation of the comparison of radiographs alone might lead to
the conclusion that the works could not be by the same hand. 

If available, data from pigment and paint characterisation of
the works might support this hypothesis, if significant and
characteristic differences were found between the pigments
employed and or the binding medium. However, without a
comparable context of technical studies of the artist’s
attributed oeuvre, precise material data characterisation has
limited value. This is arguably made still more problematic
because in 1916 most contemporary pigments (apart from
selected modern synthetic dyestuffs and titanium white)
had been in use for several decades, and therefore rejection
of the attribution to Modigliani on the basis of the dates of
introduction of pigments is limited. 

The signature on both works is applied directly over the
paint, with no sign of strengthening or interlayers of varnish.

Fig. 7
Portrait of a Woman, private collection signed Modigliani.

Signature analysis was not carried out. However, this issue
may be of little relevance, and it is known that in some cases
Modigliani’s works may have been signed by others after his
death. Without the context of comparable technical studies
of Modigliani’s works, such comparison is of limited value
in terms of defining forgery from masterpiece. 

Fig. 8
Detail of the X-radiograph of the figure from the Courtauld Female
Nude, showing characteristic brushstrokes used for flesh paint.

Fig. 9
X-radiograph of Portrait of a Woman, private collection.
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Virgin & Child (with Saint Christopher?) Italian 15thC?
Private collection 

This painting (Figure 10) came to the Courtauld for technical
study in the mid-1990’s with no accompanying documen-
tation, and was entirely unknown to Signorelli scholars.

The wooden panel support (43.5 x 28.5 cm) is probably
poplar, with much woodworm damage. The support has
been restored on the verso, surface channels filled and
painted over with an earth-coloured paint. The paint on the
front extends to within about two cm of each edge of the
panel. The front had been recently restored, including a
glossy final varnish, which contains some pigment (tinted
varnish). There is extensive inpainting of losses and damages
to the paint, deceptive in style but clearly visible under close
inspection and under a low-powered microscope. Areas of
loss and damage include the edges, sky, the Virgin’s right
hand, and the child’s ear. These and some of the other areas
of loss and abrasion are visible in reflected infrared light
(using an IR Vidicon camera, with computer-linked image
grabbing system and processed using Photoshop software). 

Infrared imaging provided information both on the condi-
tion of the painting and on the underdrawing of the compo-
sition (Figures 11 & 12, IR details from Childs’s legs). The
presence of fine broken lines that may be indicative of the
use of charcoal, and drawing in a fluid medium (applied
using a brush or pen), suggest that the composition is
underdrawn using a dry medium for the broad outlines

of figures and hatching, using a denser black carbon-
containing material in an organic medium.

Losses to paint and ground were also evident in an X-
radiograph (Figure 13), although this was more difficult
to interpret. The X-ray absorbent filler used to fill the extensive
worm channels dominates the X-radiographic image to some
extent. However, the use of lead white pigment for the flesh
paint provided some useful insights into changes in the com-
position. The most notable feature of the radiograph relates to
an earlier painting of the Child, lower than the present version.
An image of an earlier position of the Child is clearly evident
in the radiograph, executed in paint, which exhibits drying
cracks (in the legs, for example, but also in the torso). 

Changes in composition gleaned from IR examination and
X-radiographs of the painting suggest that there are three
versions of the Christ child: the present painted version, a
second version, drawn and painted (as described above)
and a third version, underdrawn but not worked up in paint,
to the right of the final position. In the infrared image, the
face of the Child in the second version is visible in the dark
shadow between the third Child’s arm and knee. 

The original paint of the Virgin’s right hand is heavily abraded,

Fig. 12
Infrared detail from Christ child’s legs, from Virgin & Child (with
Saint Christopher?) Italian 15thC? showing the earlier painted
version, below the current position, now covered by the blue of
the Virgin’s robe.

Fig. 10
Virgin & Child (with Saint Christopher?) Italian 15thC? Private collection.

Fig. 11
Infrared detail of Christ child’s legs from Virgin & Child (with Saint
Christopher?) Italian 15thC? illustrating alterations in underdrawing
of the figure.
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and largely inpainted in a rather clumsy way. The underdrawing
of the hand, visible in infrared, is more fluid and elegant. 

Samples of paint were prepared for examination of the paint
layer structure and identification of pigments. But sample
sites were limited due to the highly finished surface of the
painting following its recent restoration. The following sum-
marises the findings, which in no way comprise a compre-
hensive study of the materials and techniques employed for
the painting. Samples of paint were examined using light
microscopy and where required, energy dispersive X-ray
spectroscopy (EDX) analysis was carried out to identify
selected pigments. 

Ground/priming layers: Only one sample-contained paint
attached to the original gesso ground, which consists of a
mixture of calcium sulphate, probably bound with animal skin
glue. Other samples, from the sky and the Virgin’s blue
drapery, included a layer of buff-coloured underpaint applied
over the gesso, consisting of a mixture of calcium sulphate,
charcoal black, ferric oxide ochre and a few particles of red
lead. It may be that this buff-coloured layer is present as a
general imprimatura layer (its absence on some of the sam-
ples may be due to the sampling process), although the layer
is thicker than the thin scumble, which is usually described as
an imprimatura. Alternatively, it may be a second priming, or
a sfumato-style underpainting. Further study of paint samples
might clarify this aspect of the technique. 

Fig. 13
X-radiograph of Virgin & Child (with Saint Christopher?) Italian 15thC?
Private collection.

Pigments and paint layer structure: The Virgin’s dark blue
robe was painted using the blue-green pigments made from
the natural minerals azurite and malachite (copper carbonate).
These pigments are applied in a single layer over the brown-
ish underpaint, although a sample taken from near the hem
of the robe showed extra layers beneath the blue robe paint
layer which probably correspond to foreground foliage
painted first. (The robe was then extended, covering it.) The
underlayers comprise two very thin layers of a mixture of
lead white, finely ground charcoal and a red lake pigment,
which would have appeared purplish in colour, followed by
azurite with a copper “resinate” green (see discussion below
of binding medium). 

A sample of the Virgin’s green drapery from near her yellow
sash was underpainted with a mixture of a copper green
pigment and azurite, followed by a light green layer of lead-
tin yellow and lead white with the same copper green pigment,
then glazed with two layers of copper “resinate”. Malachite,
without azurite, is used mixed with lead-tin yellow in the fore-
ground foliage, with highlights of the grass applied using
lead-tin yellow (Figure 14). The sky is executed in one layer,
using a mixture of lead white and azurite. While the blue
paint of the sky is well preserved, where copper carbonate
pigments are used unmixed with lead white (such as in the
Virgin’s blue drapery) the binding medium for the paint has
discoloured and darkened. This darkening is fairly uniform
throughout the paint layers. This may have contributed to
an overall alteration (darkening) in the appearance of the
robe. This darkening has been observed in oil medium but
is also possible where a fatty egg tempera medium is
employed in combination with copper pigments. 

An assessment of the composition of the binding medium
was made using a combination of ultra-violet fluorescence
microscopy and biological staining tests. The darkened
medium in samples from the Virgin’s robe gave a positive
test for oil (using pink-fluorescing stain Rhodamine B).
This does not rule out fatty tempera, although no positive
stain for egg proteins was observed using Acid Fuscin. The
identification of copper “resinate”, that is a copper pigment
dissolved in a resinous medium, was based entirely on the

Fig. 14
Cross-section from yellow highlight in foreground grassy foliage
from Virgin & Child (with Saint Christopher?) Italian 15thC? Private
collection. Malachite mixed with lead-tin yellow underpaint with
highlights in lead-tin yellow.
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fluorescence of the layer in UV light. Identification of
organic materials from small samples from paintings can
be done with greater confidence using techniques such as
FTIR-microscopy and gas-chromatography-mass spectro-
metry: These methods were not currently available at the
Courtauld Institute.

Conclusions from the technical study: This examination of the
original paint used for the work found no materials that would
rule out a possible 15th or 16th century date for the painting.
However, the same pigments can be found in paintings from
the 14th, 17th and possibly 18th centuries. It is simply not
possible to date the painting on pigment analysis alone. 

The painting exhibits several pentimenti, both in the under-
drawing and painting of the composition. The most notable is
the alteration of the position of the Christ child. These changes
are visible in the X-radiograph and in infrared images of the
painting. The presence of working alterations by the artist sug-
gests that the painting is not a copy of another work. 

It is useful to be able to compare details of the style of appli-
cation and materials used for the underdrawing of the com-
position of the painting with other paintings attributed to Luca
Signorelli which have been studied using infrared reflecto-
graphy, and with drawings by the artist. IR Studies include
Two Figures in a Landscape (Toledo Museum of Art, Toledo,
Ohio, USA), the forthcoming study of the large altarpiece of
The Virgin and Child with Saints and the predella from an
altarpiece The Adoration of the Shepherds (NG1133), both in
the National Gallery, London. Infrared examination of the
National Gallery’s Circumcision (NG1128) suggested similar
complex alteration of the position of the Christ child’s limbs
to those observed in the present study [11]. 

Following the technical study, The Virgin and Child with S.
Christopher was exhibited alongside firmly attributed works
by Luca Signorelli at the National Gallery in London in 1998,
and is included in art historian Tom Henry’s catalogue for
the exhibition entitled Signorelli in British Collections [12].
One conclusion that could be reached is that in this
instance, technical evidence contributed significantly to the
upgrading of a painting without provenance to a work by a
well-known painter, Luca Signorelli. Signorelli was active in
Volterra and Cortona from c.1470, and produced works
commissioned by the great Florentine patron Lorenzo de
Medici, and must be considered a Master painter. However,
in the context of the greatest works by Signorelli, such as
his famous End of the World frescoes painted in 1499 in the
Cappella Nova in the Cathedral of Orvieto, it might take
compelling arguments to attribute Masterpiece status to
The Virgin and Child with S. Christopher. 

Portrait of a Woman c.16thC School of Holbein? 

Portrait of a Woman, painted on canvas, came to the
Courtauld Institute for X-radiography in 1985. The figure
wears a headdress that suggested mid 16thC English origin,
optimistically ascribed to the School of Holbein. Figure 15
illustrates an X-radiograph of the painting, revealing these
words written in red lead pigment beneath the brown iron
oxide, x-ray transparent paint of the background: “Old
Masters for your Xmas Gifts”. The forger of this Tudor-style
portrait had a sense of humour, and clearly knew that X-
radiography would reveal the forger’s intent. 

DISCUSSION

The growing body of knowledge on painting techniques
gleaned from technical research together with opportunities
for analysis of painting materials currently on offer are more
than likely to uncover most deliberate forgeries. But a number
of additional issues for interpretation of technical studies of
paintings are not addressed in the cases described here. 

The characterisation of forgeries of modern or contempo-
rary paintings pose particular problems – modern forgeries
cannot be classified on the basis that the main body of the
work utilises pigments not available at the date of making. It
is plausible that published material on techniques may edu-
cate modern forgers, both in the materials and making of
paintings and the means for detection of forgeries, as illus-
trated by the last example of the School of Holbein forgery.

The classification of paintings that use anomalous tech-
niques for paintings made using traditional materials may
fall outside the criteria for attribution. At present, without
additional evidence of great quality (suggesting a master-
work); similarity to a known master school or period, nor
“intent to deceive” leaves these works with at best a loose
assignment to a century (?), or nationality (?) (e.g., “Italian?
15thC?”) based on style.

Ambiguities in the definition of “masterpiece” are equally
prevalent. Problems abound in the attribution of paintings
– those made in the Workshop of Botticelli or his

Fig. 15
X-radiograph of Portrait of a Woman c.16thC School of Holbein?
Inscription below the figure portrait reads “Old Masters for your
Xmas Gifts”.
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pupil/colleague Fillipino Lippi, for example, where a
number of assistants and specialist craftsmen are known to
have been employed in the studio. Just who collaborated,
equally or partially, in the making of both large and small
works? To whom do we assign a painting that may, using
infrared reflectography, contain two different styles of
underdrawing, and evidence of the use of a cartoon for
transfer by pouncing? Where an X-radiograph may suggest
parts of flesh paint using generous admixture of lead white
and other figures appear almost as reserves, can we
conclude this to be the contribution of two hands? Some
collaborators in workshop practice may be named (from
documentation of payment to goldsmiths or assistants,
for example). Others who may have played a significant
part in the making of the work may never be known. 

Interpretation of analytical data from paintings is in itself
problematic, not only due to subjectivity of interpretation of
visual and scientific data. The condition of paintings often
limits access to original paint, both for visual or microscopic
study and for sample taking. Repeated cleaning of paintings,
replacement of varnishes, consolidation of flaking paint and
lining may affect results of analyses, in particular organic
analyses. The thinness of paint layers, the lack of spatially
resolved techniques for organic analysis, and the small
number of specialists in the field are all limitations to the
gathering of precise information about the nature of organic
materials such as natural resins, gums, animal glue and oils.
This includes combinations of the above for coatings, and
varnishes or interlayers between paint – and this further
limits interpretations about their typical use in painting.
Nor are the ambiguities that arise in the authentication of
very damaged and restored works discussed here.

More commonplace than forgeries is the scenario in which
paintings made as copies or pastiches without intention to
deceive are subsequently sold with unreliable attribution or
even passed off as masterpieces. A forger requires a network
of well-connected outwardly respectable public intermediaries
who negotiate the sale of the paintings, such as Ioni and
Giunti’s profitable association with lawyer Luigi Albrighi during
the 1930s. These stories are fascinating, although the discov-
ery of a masterpiece is surely the greater experience. �
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If an art forger becomes famous because of his ”dirty”
business, his pictures, fake or not, surely attract the art buying
public. The quality of the art work itself does not have to be
the most important – but rather the story connected to it. For
Elmyr de Hory, this was the actual situation at the end of the
1960s. Because of the legendary status he had achieved
during his 20 year career as a forger, the market for his pictures
as a normal artist was huge. But this was also a situation
open for exploitation by other participants in the market.

BACKGROUND

The American oil-millionaire Algur Hurtle Meadows had from
the beginning of the 1960s established a collection of more
than 60 impressionist and neo-impressionist paintings. Most
of them were purchased through the Parisian art dealer
Fernand Legros. In 1967 experts from the Art Dealers
Association of America (ADAA) evaluated the collection, and
the verdict was shocking: 36 of the paintings were fakes
(Figure 1).1 This was the incident that revealed one of the
most famous art-fraud scandals in the twentieth century, and
the involvement of the art dealers Fernand Legros and Real
Lessard, and the art forger Elmyr de Hory or Elmyr von

FAKE FAKES IN THE FORGER’S OEUVRE
ONE MORE STORY ABOUT ELMYR DE HORY

JOHANNES RØD

Houry, Elmyr Herzog, Elmyr Cassou, Elmyr Hoffman, Elmyr
Raynal, Elmyr Dory-Boutin, Elemér Horthy as he also called
himself. The forgeries were executed as pastiches, a principle
Elmyr stuck to during his criminal career, he never copied
master-paintings.

After the revelation, the trial was going to be held in France
the following year with the 36 confiscated paintings as
evidence. But an extradiction agreement did not exist
between France and Spain at that time, so consequently, as
long as he stayed inside Spain, Elmyr could go on with his
life in freedom. The sudden death of Hurtle Meadows lead to
a postponement of the trial, and Legros and Lessard got
small sentences some years later. In his studio in Ibiza, how-
ever, Elmyr continued to paint pastiches as before – but with
a slightly different finishing touch: he signed Elmyr. Until his
death in 1976, this was his only occupation. The pastiches
were popular among the public, and several galleries in
Spain had them for sale the 1970s. In the 1980s, Sotheby’s
and Christie’s in London put quite a few Elmyrs on auction2,
and in 1983, the estimates from Sotheby’s on each painting
went from £ 500 up to £5,000, and they were sold from
£800 up to $3,000.3 In the late 80s and beginning of the 90s

1 Irving, Clifford: Fake, N.Y. 1969, p. 35. According to lists from the Tribunal de Grande Instance de Paris, December 1996, there were 36
fake paintings in the collection. 
2 From 1980-84 Sotheby’s in London sold more that 25 paintings signed Elmyr.
3 Sotheby’s, London, 26.10.83, no.324: Harlequin after Picasso, Ibiza 1970, estimate £4000/5000 – sold for £3000. Sotheby’s London,
26.10.83, no 249: Landscape after Derain, estimate £2,000/3,000 – sold for £1,200. Sotheby’s London, 30.05.84, nº 310: Landscape after 

ABSTRACT

After Elmyr de Hory was revealed as an art forger in 1967,
he continued until his death in 1976 to paint the same
subjects (in the style of different artists) as before.
However, the paintings had a slightly different approach in
the final touches: the signature was not Matisse or
Modigliani, it was Elmyr. As long as it did not exist any
extradiction agreement between Spain and France, he
could not be put to trial. The paintings by the legendary
art forger were popular among the art buying public, and
in the 1970s, 80s and 90s they were sold both by auction
houses and galleries. In the beginning of the 1990s,
Sotheby’s in London found that the quality connected to
his paintings fluctuated so much that it was difficult to tell
whether it was Elmyr’s work or not. In his research to the
documentary Almost True. The Noble Art of Forgery, the
author found that on a certain point, the market may have
been flooded with fake Elmyr’s. 
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SAMMENDRAG

Etter at kunstforfalskeren Elmyr de Hory ble avslørt i 1967
fortsatte han å male de samme pastisjer som tidligere.
Bildene han utførte fra 1968 og frem til sin død i 1976 inne-
holdt imidlertid en viktig presisering: signaturen var nå ikke
Matisse eller Modigliani  – den var Elmyr. Det fantes ikke
noen utleveringsavtale mellom Frankrike og Spania på
denne tiden, og Elmyr kunne fortsette å svinge penselen så
lenge han ikke gjorde noe ulovlig. Elmyrs pastisjer var
populære blant det kunstinteresserte publikum, og i 1970,
80 og 90-årene ble bildene solgt gjennom gallerier og
auksjonshus i Europa, Japan og USA. I begynnelsen av
1990-årene fant Sotheby’s i London at kvaliteten på malerier
signert Elmyr varierte sterkt i kvalitet, og at det derfor var
vanskelig å avgjøre om de var utført av Elmyr eller av
andre. Forfatteren stiller følgende spørsmål: ble markedet
på denne tiden overfylt av falske Elmyr-malerier?
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Elmyr de Hory, falske forfalskninger, forfalskningsmetoder 
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the situation for works connected to Elmyr changed. First
there was a profound increase in pastiches signed Elmyr on
the market and secondly, quite a few forgeries signed
Matisse, Modigliani, van Dogen etc. supposedly by Elmyr de
Hory were put into the market. Sotheby’s in New York had to
withdraw the painting Woman in an Interior signed Matisse
1943, because it was suspected to have been painted by
Elmyr de Hory in the 1950s.4 The painting Woman with Pearl
Necklace signed van Dogen and painted by Elmyr in the
1960s 5 was exhibited as a genuine painting in the Fauvism
exhibition held in the Tel Aviv Museum of Art in 1996. 6

THE NEW MARKET SITUATION

According to Sotheby’s in London, the auction firm
stopped selling pastiches signed Elmyr in the early 1990s
because the quality fluctuated so much – it was difficult to
tell wether it was Elmyr’s work or not.7 The Galeria Es Molí
in Ibiza reported the same chaotic situation for Elmyr’s work
there. From the mid 80s until the early 90s, the average
artistic quality for pictures connected to Elmyr de Hory

had changed. In other words, it was difficult to tell
whether a picture signed Elmyr was actually executed by
Elmyr or not. It was difficult to tell whether a supposedly
true forgery by Elmyr (painted before the revelation)
actually was done by Elmyr de Hory. The only trustworthy
reference material (36 fake paintings from the Algur Hurtle
Meadows collection) were stored behind iron doors in the
Palais de Justice in Paris.8 To make the situation even more
complicated, the two art-dealers, Real Lessard and Fernand
Legros, had their own versions of the art faking business
they were a part of in the 1950’s and 60’s. In his book
L’amour du Faux Lessard claimed that he was the artist
behind the forgeries, and that Elmyr de Hory only made the
fake signatures.9 In the book Tableaux de Chasse Legros
claimed that Elmyr de Hory was a Hungarian art critic he
met on Ibiza in 1963, and not a painter.10

Fig. 1
Portrait of Jeanne Hébuterne painted by Elmyr de Hory in 1964 (in
the style of Modigliani). From the Algur Hurtle Meadows
Collection, Palais Justice, Paris. Oil on canvas, relined. 

Fig. 2 
Portrait of Jeanne Hébuterne from the Ken Talbot Collection (in the
style of Modigliani). The painting was presented at Talbots exhibi-
tion in Tokyo as a forgery by Elmyr de Hory.

Monet, estimate £500/700 – sold for £850. Sotheby’s, London, 28.05.86, no.184: Portrait de Femme apres Modigliani, estimate
£2,000/3,000 – sold for £2.200. Sotheby’s Tel Aviv, 20.10.92, no. 90: Nude after Modigliani, estimate $1,500/2,000 – sold for $1,800.
4 The New York Times, 15.04.94.
5 Irving, C. (1969), p. 84-85.
6 Guralnik, Nehama (ed.): Fauvism ’Wild Beasts’, exhibition catalogue, Tel Aviv Museum of Arts, 1996, p. 71-72.
7 In an interview session for the documentary Almost True. The Noble Art of Forgery, 1996.
8 Algur Hurtle Meadows died soon after the scandal broke in 1967; Elmyr de Hory committed suicide in December 1976 after he was ordered
to meet for trial in Paris; Fernand Legros got a short sentence in prison and died some years later and Real Lessard got a short sentence.
9 Lessard, Real: L’amour du Faux. La Vérite sur L’affaire Legros, Paris 1988, p. 82.
10 Peyrefitte, Roger: Tableaux de chasse ou la vie extraordinaire de Fernand Legros, Paris 1976.
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as the original. Then Elmyr’s painting was photographed and
carefully the new photo was glued into the book as a substi-
tution for the original one. With the actual painting in one
hand and the art book in the other – very few art dealers,
according to Elmyr, hesitated to buy the fake painting if the
price was good. 

THE KEN TALBOT AFFAIR

In the beginning of the 1980’s, when paintings connected
with Elmyr de Hory gradually became more frequently
found in auction-houses, galleries and art dealer’s stores,
the situation was difficult for both dealers and buyers. The
quality of the paintings varied, and it was hard to tell
whether it was one of Elmyr’s or an artpiece made by
another person in the name of Elmyr (a faked Elmyr). The
following note in Time Magazine illustrates the situation:

“... take a look at this rare collection of 100 paintings.
Yessir, these are real beauts, all of them done in the
inimitable styles of Picasso, Matisse, Modigliani and
other early modern masters. Well, to be honest, not
quite inimitable styles. The paintings are actually by a
clever Hungarian counterfeiter, Elmyr de Hory.
Considered the world’s premier art forger before his
death in 1976 ... Eventually de Hory was so famous that
he began signing his ’fakes’, and many of them had
found their way into the hands of John Connally. Now in
partnership with Forrest Fenn, owner of a gallery in
Santa Fe, New Mexico, the onetime Governor of Texas

ELMYR DE HORY’S FAKING METHODS

According to his biographer, Elmyr practiced several different
faking methods in the 1950s and 60s. A potential sale was
of course first and foremost dependent of the quality of the
artwork itself, secondly how convincing a provenance he
could make, and thirdly his own appearance. With his natural
talent as an actor he presented himself as a distinguished
european gentleman, dressed in tailor-made suits with a
golden watch on a golden chain hanging from his waistcoat
and with a characteristic hungarian accent. This striking
person who sold pictures from the remnants of the family
collection that he managed to take out of Hungary before the
communists invaded the country fooled a lot of people.11

When it came to the presentation of the actual ’work of art’,
an important element was the artificial patina: If the painting
was supposed to be painted in 1915, the material structure
had to look like it. With the paintings in the Algur Hurtle
Meadows collection this was partly done by a relining (if a
painting is relined it looks more ’authentic’), and partly by
using the right sort of materials (french type canvas and
stretchers for the french paintings) patinated to give the
illusion of age.12

But one of the most successful methods, according to
Elmyr, was to use old art books with folio photographs.
Carefully the original photo was cut out and Elmyr produced
a painting in the same style and with a similar representation

11 This information is taken from Clifford Irvings book Fake.
12 The research was done by the author in connection with the documentary Almost True. The Noble Art of Forgery in Paris, 1996.

Fig. 3
Henri Matisse: Plum Blossoms, Green Background, 1948
Oil on canvas, 116 x 90 cm. Private collection.

Fig. 4 
Girl Sitting at a Table from the Ken Talbot Collection. The painting
is a copy of figure 3, and was presented at Talbots exhibition in
Tokyo as a forgery by Elmyr de Hory. 
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It is likely that none of the paintings in the ownership of
Connally, Forrest or Talbot were truly fakes by Elmyr de
Hory: None of them were painted with the intention of being
an original masterpiece and signed as such: the pictures
were all badly executed copies or pastiches. A question to
ask is if they were painted by Elmyr at all? Both Clifford
Irving and Elmyr’s closest friends in Ibiza express their
profound doubts. Vicente Ribas, attorney and close friend
of Elmyr, claims that Elmyr only did as much painting in the
1970s as he found necessary for a confortable life. He was
mostly interested in socialising and going to parties, and
did not paint much.19

and presidential hopeful wants to sell off some of his
acquisitions. Price $12,000 to $15,000 a piece. After all,
argues Fenn, ’If they are as good as real, then what the
hell are we talking about? I mean, what is art?13”

The Connally collection of 100 paintings was bought from a
former english bookmaker, Ken Talbot, in 1983 for
$225,000.14 Talbot claimed he bought 400 paintings from
Elmyr de Hory in the 1970s for $350,000, and he described
his relationship to art with the words: ’I wouldn’t have
known a painting at the time if it fell on me head’.15

In 1991, a new revised edition of Clifford Irvings book Fake
from 1969 was published by a private publishing firm in
London (Ken Talbots own firm): Enigma! The New Story of
Elmyr de Hory. The Greatest Art Forger of our Time. Retold
and presented by Ken Talbot (Figure 5). Irving confirms in
an interview in 1996 that he had sold the rights to reissue
his book to Ken Talbot: ”But I have never met him and I have
never written any note to the new edition as it is printed in
the book. It’s a literary fake.” 16 The book has 10 new colour
reproductions of paintings supposedly done by Elmyr as
true fakes (prior to 1967). Six of them where present in the
huge presentation of Elmyr de Hory in the gallery of the
Tokyo newspaper Sankei Shimbun in 1994. The catalogue
from this exhibition presents 70 forgeries by Elmyr de Hory
from the collection of Ken Talbot. But the paintings
however, are mostly badly executed copies of famous
impressionistic and neo-impressionistic paintings, and
some of the figures in the compositions also have
prominent asian features (Figures 2, 3 and 4). None of the 70
paintings have the slightest resemblance to the reference
material in the former Meadows collection (Figure 1). Nor
do they represent the level of quality typical of Elmyr’s
work between 1967 and 1976. According to his flatmate
on Ibiza from 1971-76, Mark Forgy, Elmyr never copied
any particular painting, he painted in the style of other
artists.17 Still more strange is it to read the preface to the
catalogue from the Tokyo exhibition:

”We are exhibiting paintings done by Elmyr de Hory, a
genius we will not like to be confronted with again. ...
The exhibition, for the first time in Japan, consists of
more than 70 fakes of modernistic paintings among
others masters such as van Gogh, Picasso, Matisse and
Renoir. ’I am always painting in the style of other artists,
I never copy [my italicize]. The only fake in my pictures
are the signatures’, de Hory says.”18

Fig. 5
From the cover of the revised edition of Clifford Irvings book Fake
published by Ken Talbot in 1991. The illustration is a painting
signed Renoir and presented by Talbot as a forgery done by Elmyr
de Hory before 1967.

13 Time Magazine, August 15, 1983.
14 Forbes, January 31, 1994, p. 124.
15 Forbes, January 31, 1994, p. 123.
16 In an interview session for the documentary Almost True. The Noble Art of Forgery, 1996.
17 In an interview session for the documentary Almost True. The Noble Art of Forgery, 1996.
18 From the exhibition catalogue: The faker genius. An Elmyr de Hory exhibition, Tokyo 1994. Translated from Japanese to Norwegian by
Bjørn Jensen, University of Oslo. 
19 In an interview session for the documentary Almost True. The Noble Art of Forgery, 1996.
20 Mark Forgy, Edith Sommer, Vicente Ribas, Sandy Pratt, G. Jooris in an interview session for the documentary Almost True, 1996. They
also claim they have never heard of Ken Talbot, and he was certainly not a close friend or important business partner in the 1970s.
21 In an interview session for the documentary Almost True. The Noble Art of Forgery, 1996.
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THEORY OF MODUS OPERANDI: 
THE KEN TALBOT AFFAIR

The findings and the information in this affair are quite
contradictory and confusing. First and foremost, Elmyr de
Hory’s closest friends on Ibiza claim that he could not have
painted what Talbot claims he had, and certainly not such a
great number. 20 Sotheby’s David Breuer-Wild supports their
view in connection with the quality of the Talbot paintings
and refers to what he has seen by Elmyr de Hory on the art-
market.21 My research on the paintings from the Meadows
collection reinforces his view. The preface to the catalogue
from the Tokyo-exhibition quotes Elmyr saying he never
copied; nevertheless the exhibition itself is full of poorly
painted copies. The asian ”look” in the Matisses and Modi-
glianis (Figures 2 and 4) also provides circumstantial evidence
that the paintings were manufactured geographically far
from Ibiza. 

In conclusion my theory of Ken Talbot’s modus operandi is
that he exploited the market to sell cheaply produced (may
be painted in an Asian country) copies and pastiches as
paintings done by Elmyr de Hory. These paintings were not
individually very expensive to buy (about £800-£5,000), but
in large numbers the business generated must have been
quite prosperous. With the reissue of Clifford Irving’s book
with 10 new colour reproductions and with the 70 works in
the catalogue from the Tokyo-exhibition, he might have
tried to ”authorize” paintings in his ownership as ”genuine
forgeries” done by de Hory. In this way he might have ”pro-
duced” fake fakes using the same method of presentation in
art books as Legros, Lessard and de Hory used when they
produced and sold fakes in the 1960s. 

Everything connected to Elmyr de Hory involves an element
of fiction. One can never tell what is actually true and what
is not: he faked his own date of birth, he faked his family
background in Hungary, his biographer Clifford Irving was
sent to prison for trying to write a false biography of
Howard Hughes – and after his death Elmyr’s oeuvre is
growing bigger and bigger.�
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1 Bernardino Luini (1460-1520) Salome (oil on canvas, 40, 3 X 38,2 cm.) from the Ball State University Art Museum appears to be fragment
from a bigger composition, possibly Herodias (tempera on wood, 51 X 88 cm) which appears to was cut down in the past and extensively
overpainted, to cover design elements around the edges. Another version of Herodias (dated 1454) is at the Ufizzi Gallery in Florence, Italy.
2 A skull in Pieter Claesz (1597-1660) Vanitas still life was overpainted in some time, probably because was found to be too gloomy and depres-
sive. True condition of the painting was revealed after conservation treatment. J.Guillerme “L’atelier du temps”, Hermann Paris 1964 p. 194
3 W. Partridge “Recovery of a Dutch Landscape”; ICA News No. 4; 2002
4 I have particularly in mind Cavenaghi’s restoration of Carlo Crivelli Pieta, Fogg Art Museum at Harvard University.
5 The irradiation source used is ultraviolet light, which represents a section of the overall electromagnetic spectrum extending from the
blue end of the visible (400 nm) to the x-ray region (100 nm). The excitation energy provided by the UV photons is much higher than
the energy of the thermal motions of the molecules at physiological temperatures. Thus the absorbing molecules temporally assume
energy levels that otherwise they would newer attain and thus acquire properties differing considerably from those effective in normal
conditions. The lifetime of a molecule in its exited state is very short and lasts from 10-10 to 10-8 seconds and as an exited electron
returns to a lower energetic state, its excess energy can be emitted as a photon, resulting in fluorescence.
6 Autenrieth H.P., Aldrovandi A., Turek P., “La tecnica di ripresa fotografica della fluorescenza ultravioleta: problemi ed esperienze”,
Kermes, Florence 1992, N.14. 
Larson L.J., Keyong-Sook Kim Shin, Zink J.I.; “Photoluminescence Spectroscopy of Natural Resins and Organic Binding Media of
Paintings”; Journal of the American Institute for Conservation; Vol. 30 N. 1 1991.
Rotimer J.J.; “Ultra-Violet Rays and their use in the Examination of Works of Art”. New York; Metropolitan Museum of Art, 1931.
Buck, R.D., “On Conservation: How IR, UV, and X-Ray used in Scientific Analysis”, Museum News.
Rene de la Rie “Fluorescence of Paint and Varnish Layers”; Studies in Conservation; vol. 27 N. 1-2 1982.
7 Over time varnishes have been removed and re-applied extensively and there are probably very few historical paintings, which preserved
their original coatings. For this reason fluorescence of the varnish is not taken as a firm proof of authenticity or age.

ABSTRACT

Alterations and additions supply an important category of art
forgeries. Examinations and evaluation of paintings authen-
ticity and integrity using UV radiation was started as soon as
the first UV lamps became available in 1925 and still is one
of the most common methods to examine surface authen-
ticity and integrity. The UV lamp is probably the best-known
“gadget” in art world and due to its fast and simple appli-
cations is as likely to be found in art dealer’s hand as those of
a scientist. The following research focuses on the formulation
and examination of freshly applied fluorescent varnishes,
which could be intentionally employed to mask reworked
areas and simulate appearance of the aged varnishes. 

KEYWORDS
forgery, UV, fluorescence, varnishes, masking

INTRODUCTION

To pretend is not so uncommon indeed. Forgery can be
considered a way of pretending by having a fraudulent
intent. Art makes no exception from the other spheres of
life, and art forgeries have existed as long as art itself. The
history of art forgeries show that original fakes ex novo are
quite rare, and it is more common to make a pastiche or
rework an existing less saleable, less appreciated or less
valuable artifact. Salome with a Head of St. John the Baptist
appears too shocking? Some think so, and the painting can
be cut down to a fragment and the rest overpainted: and
here we have a charming 16th-century lady 1 (Figure 1). The

skull in a Vanitas still life looks too depressing? It can be
buried under a layer of overpaint too.2 Unknown or less
saleable master? An important signature or inscription is
what the painting needs to become a better deal, even if the
date is two years after the artists’ death.3 Alterations and
additions, which change a true identity of the artwork
supply a rich category of art forgeries: signatures,
inscriptions, changes in composition by adding new figures
or removing less attractive objects, cutting a fragment and
making it an independent piece can be just few examples.
However, sometimes alterations and additions are preferred
to huge losses, which appear too distracting for the legi-
bility of the painting 4. Certainly, the scandals of big time
art forgeries receive a lot of attention in the press. For the
art world the actual state of the artwork may be an even
more important daily issue, however. Deception is the
biggest concern for people purchasing art too. It is not
surprising that attempts to identify what is genuine in the
artwork have such a long history, and today for this purpose
a number of sophisticated analytical and instrumental
techniques have been used along with art historical and
formal analysis.

EXAMINATION OF PAINTINGS USING UV LIGHT

Examinations of paintings using ultra-violet light was
started as soon as the first UV lamps became available
around 1925 and still remains one of the most common
methods among art conservators in their everyday prac-
tice. The UV lamp is probably the best-known “gadget” in
art world and due to its fast and simple applications is as

DECEPTIVE FLUORESCENT VARNISHES: 
A COMPARATIVE STUDY OF THE UV LUMINESCENCE OF A FRESH APPLIED 

VARNISHES PRODUCED USING FLUORESCENT COATING MATERIALS

TOMAS MARKEVICIUS
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likely to be found in art dealer’s hand as those of a scientist.
Since the principle of UV test is well known to art conser-
vators and museum professionals, I will discuss it briefly in
the endnotes and I will not stop here on this topic more 5. 

Various materials have different fluorescent properties
and this helps to identify a number of substances, which
appear alike to an unaided eye and today it is commonly
recognized that ultraviolet light can be successfully used
studying painting materials.6 UV test can be very helpful
examining surface integrity, because in most cases rela-
tively fresh natural resin varnishes and painting media do
not fluoresce, while aged varnishes result strongly fluo-
rescence under UV light and for this reason inpainting or
overpaint appears as dark figures on a fluorescent back-

ground (Figure 2). From conservation practice we know
that varnishes become more fluorescent and opaque with
time and reworked areas may gradually become less
visible or invisible completely under UV light. Apparently,
the masking varnishes can do so as well 7.

ALLORI CASE: MASKING VARNISH USED

In the summer of 1999 in Florence a 16th century copy of
a celebrated painting from the Galeria Palatina Judith with
the Head of Holofernes by Cristofano Allori (1577 – 1621)
was brought for examination to a respected private art
conservation studio in Florence, Italy, where I was working
at this time. Examination was requested by the Tribunale
Civile e Penale di Firenze where the Florentine art dealer

Fig. 1a & 1b
Bernardino Luini (1460- 1532) Salome H: 17 7/16”, W: 13 15/16” oil on canvas; Ball State University Art Gallery, Muncie, Indiana. State of the
painting before the conservation of 1988 (a) when the overpaint was removed and the same painting after conservation treatment (b)

Fig. 2a & 2b
Jacobus Storck (1641-1688) Port Scene; oil on canvas; H: 30 3/4”, W: 43”; Snite Museum of Art, University of Notre Dame, Notre Dame,
Indiana. View in normal (a) and ultraviolet light (b). Image in UV light shows extensive overpaint and retouching, which is not visible with
unaided eye, but under UV light results as dark figures on the fluorescent background. 
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today. It must be noted, however, that the number of fluo-
rescent materials, which could be employed for the mask-
ing varnishes is higher. For this research I explored fresh
films attained from the recently prepared solutions with
the bulk hard resins (such as copals and amber) and rela-
tively young soft resins (such as mastic, damar, sandarac
and rosin) as well as some balsams (such as Venice
Turpentine and Canadian Balsam) dating from 1950 up to
a present day and stored at the Intermuseum Laboratory
(ICA) in Cleveland, USA 9. Several resins, such as san-
darac, manila copal, rosin, damar and Canadian balsam
were compared with the same material of 2003 from
Zecchi Colori Belli Arti in Florence, Italy. Several recent
synthetic low molecular weight resins and some of the
popular J.G. Vibert varnishes such as Vernis à Retoucher
and Vernis à Tableaux (composition is not specified) by
Lefranc & Bourgeois were examined too. Some miscella-
neous materials, which could be employed for masking
purposes, such as drying oils, alkyd resin, proteinaceous
materials and polysaccharide gums were explored as well.
Where available, the materials were examined under UV
light as bulks pieces or powder. A number of solvent and
oil-based varnishes were then prepared. The varnishes
were applied to rectangular pieces of a white and dark
brown primed linen canvas. A thin stripe in the right corner
of the sample was left unvarnished, which helped better to
observe the final result (Figure 3). It was noted that most
of tested resins had various and sometimes distinctive
fluorescent properties similar to those of aged varnishes.

Positively tested samples retained fluorescent qualities
in all physical states: as solid pieces, solutions, and thin
films (Figure 4). It was found that the color of the ground
was an important factor for the intensity of the fluorescence.
Samples with the white ground appeared to be more fluo-
rescent. This can be explained with intense reflection of
the blue part of the UV light from the white ground, which
increased the brightness of the observed color. Therefore
it very likely that to mask overpaint on a dark background
would be relatively easier than to mask the same overpaint
on the light background. This can be explained by the
much lower contrast between the fluorescent base paint
and the overpaint on the samples with a dark background.
From here it follows that masking additions or overpaint
on “dark” baroque paintings, for example, might be some-
what easier than masking the overpaint on paintings with
a light ground and where the light tones are dominant. 

Interestingly, the sandarac of 1972 and 2003 under UV
light showed subtle color variations when the resin was
solid (yellowish), in solution (bluish milky white), and as a
thin film (milky white with yellow haze), which is apparently
related to a change of the crystalline structure of the
substance. As can be seen from the samples, fresh varnishes
if applied on a non-fluorescent surface can produce fluo-
rescent coatings. In practice, for the masking purposes this
might work only when the entire surface has even fluo-
rescence or is not fluorescent at all. Since the color of the

Gianluca Fundoni accused a local restorer of creating dam-
ages to the above painting by an inappropriate conservation
treatment. In the response, the restorer accused the art
dealer in turn with slander. Paintings conservator N. Olsson
was called to examine the painting. UV examination, which
is so helpful in similar cases, now was useless since every-
thing was sprayed with the masking fluorescent varnish. The
overpaint was visible with an unaided eye but was virtually
invisible under UV light. It was clear to the conservator
that a varnish was applied seeking to conceal the actual
condition after treatment. While the restorer never admitted
his intentions, he had a lack of concern for the results of
his work, which blurred the boundaries between his work
and the original. The restorer did not deny that he had
applied a masking varnish though. This case inspired me to
do more research into the published articles on art forgeries
and particularly those on the examination of paintings under
UV light, but I did not find more substantial information on
the use of masking varnishes. Absence of published case
studies and analytical articles on the subject encouraged
me to start experimenting with various materials, searching
for coatings, which could produce masking varnishes 8.
What do the masking varnishes do and how do they work?

EXPERIMENTAL PROCEDURE: TESTING 
MASKING VARNISHES

Looking from the forger’s point of view, masking the actual
condition of a reworked piece creates certain technical
problems. Taking into account that in a conventional UV
examination, inpainting and later additions do not fluo-
resce or fluoresce much more weakly it was decided to
search for specific coating materials, which could create
an opaque fluorescent “screen”. First, the experimental
procedure aimed to determine, which of the freshly
applied coatings could simulate luminescent properties
similar to those of the aged varnishes. Secondly, it was
important to determine, whether and if yes, which of the
tested materials were sufficiently opaque to mask com-
pletely non-fluorescing areas, such as retouching, over-
paint, or later additions. The light source used was a long
wave UV light (Spectroline B-100 A), which irradiated
ultraviolet light in the range of 320 – 400 nm. Results were
examined visually and documented with 58 mm Sony
Cyber-Shot 5.0 Mega Pixels Digital Camera with Carl Zeis
Vario-Sonar Lenses and CC40 R filter. Certainly visual
observations are subjective to a certain degree and digital
images are less accurate than the UV spectroscopy, which
in this research would have been very useful indeed.
However, it was not available at our lab and I hope to
expand this work in the near future when I have access to
more advanced equipment. 

In the course of testing I examined materials, which
have been historically used to make varnishes. Research
was limited to 20 samples focusing on materials, which
are readily available to artists, restorers or art conservators

8 I received some information from Some information from several art conservators in the United States and Italy on cases where mask-
ing vanish has been used, but I could not find published examples.
9 The ICA is the oldest regional conservation center in the United States. Richard Buck who was founder and the first director of the ICA was
passionately interested in historical painting materials and researched historical paintings techniques. Thanks to his input ICA now has a rich
collection of historical pigments and resins, which include the E.W. Forbes collection.
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Fig. 3 Fig. 4

Fig. 5 Fig. 6

Fig. 7bFig. 7a

Fig. 3. 
Freshly applied sandarac varnish. Resin of 2003 and 1972.

Fig. 4. 
Bulk sandarac resin of 2003 and solution in ethanol under normal
and UV light.

Fig. 5. 
Test panel with the “overpaint” under normal light.

Fig. 6. 
Test panel with the “overpaint” under UV light. The overpaint does
not fluoresce and appears as a dark figure.

Fig. 7a. Test panel with freshly applied varnishes under normal light.
Fig. 7b. Test panel with freshly applied varnishes under UV light.
Varnishes, which are more opaque leave a dark “figure” of “over-
paint” less visible or invisible. 
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20 squares. Each of the squares was then coated with the
irregular stripe of white acrylic paint (Liquitex Titanium
White), which did not fluoresce and aimed to simulate con-
ventional overpaint (Figure 5). The overpainted areas
showed up as irregular non-fluorescent dark figures under
UV light (Figure 6). Tested coatings were then brush applied
onto each of the squares (Figure 7a), and the results were
examined under UV light (Figure 7b). Results are presented
in the following table, where samples are placed in the same
order as they appear on the test panel. (Table 1)

fluorescence is strongly influenced by another fluorescent
layer below, the situation becomes quite different when
masking the overpaint, which appears as a black spot on a
fluorescent background. Considering this, an ideal masking
varnish should be considerably opaque too. 

To explore this hypothesis, a test panel was created to
simulate the reworked and afterward masked area. A piece
of linen canvas from 1999 was prepared in the traditional way
and primed with calcium sulfate and rabbit skin glue gesso.
A layer of lead white was ground in linseed oil and applied
on the surface. The surface of the test panel was divided into

RESULTS AND DISCUSSION

Experimental testing explored the possibility of formulating
fresh fluorescent varnishes, which could be employed to
mask retouching and additions or could be used to imitate
fluorescent properties of the coatings, which we usually
find on aged painted surfaces. All tested samples, except
two synthetic varnishes, were found to be fluorescent as
bulk pieces, in solution, and as freshly applied films.
Certainly, most of the tested resins were naturally aged
materials. The increase of the UV luminescence is related
to the degradation and particularly to the auto-oxidation of
the material and it was expected that aged samples would

Table 1: During this test a number of coating materials were tested for opacity under the UV light. Strongly opaque coatings could pro-
duce most efficient masking varnishes. Tested samples are placed in the same order as they appear on a test panel. (Figure 7 a, b)

Sample and date 

1. Dammar 1972

2. Dammar 1957

3.Canadian Balsam 1965

4.Stand Oil 2003

5. Amber Oil Varnish

6. Dammar 2003

7. Gum Arabic 1957

8. Kauri Copal 1972

9. Mastic 1957

10. Mastic 1965

11. Rosin (colophony) 2003

12. Venice Turpentine 1965 

13. Aldehyde Resin FL 6500
BASF, 1988

14. BEVA Finishing Varnish 1991

15. Copal Picture Varnish;
Lefranc & Bourgeois 1999

16. Alphacopal (?)

17. Manila copal

18. Sandarac 1972

19. Alkyd Resin

20. Hide Glue

Type of Material

Triterpenoid resin.

Triterpenoid resin

Mono-, Sesqui- and Diterpenoid balsam

Drying oil

Fossil resin + drying oil

Triterpenoid resin

Polysaccharide gum

Fossil resin

Triterpenoid resin

Triterpenoid resin

Diterpenoid resin

Mono-, sesqui- and diterpenoid balsam

Synthetic resin

Synthetic resin

Composition not declared

Fossil resin

Fossil resin

Diterpenoid resin

Modified oil

Proteinaceous material

State and Condition
prior to application 

Bulk resin of 1972
Solution prepared 2003
Bulk resin 1957
Solution 2003
Solution of 1965

Liquid 

Bulk fossil resin 
Varnish prepared in 2001
Bulk resin of 2003
Solution prepared in 2003
Bulk gum of 1957
Solution prepared in 2003
Bulk resin of 1972
Solution prepared 2003
Bulk resin of 1957

Solution of 1965

Bulk Resin, Solution 2003

Solution of 1965

Bulk resin of 1988,
Solution prepared in 2003

Solution of 1991

Solution of 1999

Bulk resin of 1972
Solution prepared in 2003
Bulk resin of 1972
Solution prepared in 2003
Bulk resin of 1972 
Solution prepared in 2003
Solution prepared 1999

Solution prepared 2003

Visually 
observed color

Slightly yellow. 

Slightly yellow 

Slightly yellow

Slightly yellow

Slightly yellow
brownish
No color

Brown

Slightly yellow

Slightly yellow

Slightly yellow

Strongly yellow

Slightly yellow

No color

No color

Dark brownish
with orange hue

Slightly yellow

Slightly yellow

Yellow

Slightly yellow

Brownish Yellow

Fluorescent qualities and opacity under UV light

Little opaque Fluoresces bluish milky white color. 

Little opaque Fluoresces bluish milky white color

Strongly opaque; Fluoresces milky white color with yellow
haze. 
Little opaque Fluoresces bluish milky white color

Fairly opaque Fluoresces milky yellow/green color. 

Not opaque. Very week bluish fluorescence observed

Little opaque. Fluoresces bluish milky white color

Strongly opaque. Fluoresces milky white color with yellow
haze
Strongly opaque. Fluoresces milky white color with bluish
haze
Strongly opaque. Fluoresces milky white color with bluish
haze
Strongly opaque. Fluoresces milky light yellow color 

Slightly opaque. Fluoresces milky green color

Fluorescence not observed

Fluorescence not observed

Very opaque. Fluoresces Milky brownish orange color. 
Composition is not declared but the color of the fluores-
cence is more typical to shellac, than to fossil resins 
Very opaque
Fluoresces milky white color with yellow haze
Little opaque. Fluoresces milky white color with bluish
haze
Very opaque. Fluoresces milky white color with yellowish
green haze
Moderately opaque. Fluoresces milky white color with
grayish haze
Fairly opaque. Fluoresces intensive milky white color 

be fluorescent. It is also very likely that the fluorescence
of the amber varnish is an intrinsic quality of the material, and
considering the age of the resin apparently amber varnish
cannot be non fluorescent.10 On the other hand, it was
interesting to discover that some resins, such as sandarac
2003, rosin 2003, Manila copal 2003, and Canadian
Balsam 2003 were strongly fluorescent too and appeared
very alike to the aged samples of 1965 and 1972 (Figure 8).
This can be explained by the fast degradation and oxidation
of the above resins, which influence the augmentation of the
fluorescence. However, it was difficult to notice a difference
in the fluorescence of the sandarac, rosin, and manila

10 Amber is a fossil resin found in the deposits dating from Cretaceous period to the Pleistocene (60-70 million years before present).
Amber is found in Lithuania, North America, Eastern part of Russia (Kaliningrad), Sicily and several other places worldwide.
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Fig. 10
Crackle pattern developed by sandarac varnish soon after drying.
Fresh cracks have been filled with Ivory Black oil paint to make
them more visible.

Fig. 8
Sandarac varnish and Manila copal varnish of 2003 under UV light .

Fig. 9
J.G. Vibert Vernis "Blanc mat à tableaux" of 2003; "Vernis à
Retoucher" of 2003 and 1999; "Vernis à tableaux" of 2003;
Manila Copal 2003, Rosin 2003, Sandarac 2003. The black spot
in the upper left area is bitumen of 2001, which does not fluo-
resce and is given for a better comparison of the fluorescence.

copal of 1972 and 2003. This suggests that increasing of
the fluorescence probably does not continue indefinitely
and stops at some point. It still remains unclear at which
point sandarac or rosin becomes fluorescent and most
importantly if they can even be non fluorescent. It was
quite surprising to discover a strong fluorescence in the
popular J.G. Vibert varnishes by Lefranc & Bourgeois
(Figure 9). Since the composition of J.G. Vibert varnishes
is not specified it is difficult to explain why they have such
properties, which are quite atypical of other commonly
used fresh synthetic and soft resin varnishes. The tested
samples had variable opaqueness under UV light, and only
6 of 20 tested samples were opaque enough to mask
completely a non-fluorescent retouching. The following
samples test positively: Amber’ Sandarac 1972, 2003;
Rosin 1972, 2003; Mastic 1965; Kauri Copal 1972; Copal
Picture Varnish of Lefranc & Bourgeois 2001 and Hyde
Glue 2003.

During this testing it was discovered that sandarac varnish
had the ability to create an impressive pattern of cracks in
a short time after drying (Figure 10). Similar crack patterns
were observed on two samples: one primed with acrylic,
another with oil paint. Interestingly, the cracking of
sandarac produced quite a credible pattern, similar to that
which can be found on naturally aged paintings.

Summarizing my results, probably the most plausible
candidate, for a masking varnish could be sandarac. Other
freshly applied fluorescent films, prepared with soft or
fossil resins could give analogous results. 

CONCLUSIONS

The results of this research prove that masking inpainting is
possible and what is more alarming rather simple. It raises
the issue of a cautious interpretation of UV fluorescence.
Certainly, there are other ways to reveal the actual condition
of the artwork and a number of techniques can be employed.
Still, masking varnishes can deceptive to a certain degree.
This is particularly relevant in non-museum environment
where other more sophisticated and more expensive
methods are less often applied. The presence of the fluo-
rescent coatings should be viewed cautiously, it should be
remembered that certain varnishes, such as amber or san-
darac are probably fluorescent all the time. While other
resins can become fluorescent and opaque in just a few
decades. Attention should be drawn other possible materials
that could be employed for masking purposes such as syn-
thetic fluorescent varnishes, inks and fluorescent additives,
which are used in security papers, as tracers or for a number
of other purposes in various fields, such as medicine,
electronics etc. Fluorescent additives presumably could
modify solvent or water based coatings enough to make
them become perfect masking varnishes. It may sound
alarming, but it is very likely that quite a wide range of
fluorescent materials can be rather easily employed for
fraudulent purposes today and further research on
masking techniques is needed.�
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INTRODUCTION

Forgeries have existed as long as the works of individual
famous artists have been especially valued (Columbia
Encyclopedia, 2001). Forgeries of paintings are produced
with a deceptive purpose (Lindberg, 1988). As far back as in
ancient Egypt and Rome it was not unusual to fake the
works of masters. During the Middle Ages works of art were
primarily valued as religious symbols and consequently the
individuality and originality of the artists where not as
important (Meyer, 1983). Art forgeries were uncommon
during the Middle Ages while religious documents and relics
were forged (Norée, 2002). There has been an increase of
forgeries since the Renaissance, the western culture valuing
originality while repetition is considered wasteful and
unproductive (Meyer, 1983). In the 19th century the occur-
rence of art forgeries increased as it following the industrial
revolution became financially possible for the general public
to acquire works of art (Rød, 2000). 

Forgeries include both the complete production of a paint-
ing and the false attribution of a painting to a more
renowned artist. The attribution is often made by replac-
ing the artist’s signature with the signature of a financially
higher valued artist. Frequently, copies, made for purposes
of study, are passed of as originals by removing the sign
“copy and the name of the copier”. Complete productions
are made with the purpose of imitating a particular artist’s
painting or personal style and signed with that artist’s
name. 

ANETTE THORÉN

The usual motive for forgery is financial gain, but in some
instances there are psychological motives such as ambition
when the artist does not feel he receives the appreciation he
deserves (Cole, 1955). Art fraud concerns both quality and
more popular art (Carlsson, 1999).

A SWEDISH PERSPECTIVE ON FORGERIES

The signing of a work of art is regulated by the Law of
Copyright, (The Statute Book of Sweden) making it a crime
to alter the signature. To alter the signature or to produce a
complete forgery is punishable by the Penal Code (The
Statute Book of Sweden) 14th Chapter, §5, which concerns
the forger. The sale of forgeries is punishable by the Penal
Code 14th Chapter, §9. According to The National Council
for Crime Prevention legal proceedings were taken in only 3
cases under §5, but in 142 cases under §9 during the years
1997-2002. These statistics include all types of forgery and
it was not possible to discriminate how many cases that
concern art forgery. Evidently, the statistics demonstrate
that forgeries are mainly revealed at the time of sale and the
forger himself is seldom prosecuted.

Copiers and artists making deliberate forgeries imitating
another artist are comparatively rare, owing to difficulties to
dispose of the forgeries, often requiring several middle-
men’s hands. It is more common with faked signatures,
where a painting’s signature is altered. Forgery of signa-
tures does not demand such artistic skill but is possible for
anyone skilled in the art of salesmanship.

ABSTRACT

Art forgeries forfeited by a court order in Sweden are
returned to the investigating police department, which
decides what is to be done with the paintings. Usually, the
forgeries are destroyed, but some regional police
departments keep collections open to the public. The police
museum in Jönköping is described, a collection of 120
paintings of varying quality, all confiscated at the same
occasion. A brief overview of the police museum in
Stockholm that holds a large collection of interesting
objects related to police activity, including 300 specially
selected art forgeries, as well as the museum in Göteborg
with ten paintings. The matter of dispute whether art for-
geries should be destroyed or saved is discussed.
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THE SWEDISH WAY FROM TRUE ART – TO A FALSIFICATION: 
THE COLLECTION AT A POLICE STATION AS REFERENCE MATERIAL 

FOR FURTHER UNVEILING CASE

ABSTRAKT

Konstförfalskningar, som förverkats av svensk domstol,
återförs till utredande polismyndighet. Denna beslutar vad
som skall ske med förfalskningarna. Vanligen destrueras
de, men i några regioner har polismyndigheten samlat för-
falskade målningar, vilka kan visas för allmänheten. Här
beskrivs polisens museum i Jönköping med 120 målningar
av varierande kvalité, beslagtagna vid ett enskilt tillfälle. En
kort presentation ges av Polismuseet i Stockholm. Detta
innehåller en stor samling med intressanta föremål knutna
till polisens verksamhet, bland annat ingår 300 utvalda
konstförfalskningar. Motsvarande museum i Göteborg
förfogar över ett tiotal målningar. Frågan om förfalskad
konst bör sparas diskuteras.
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Concerning complete forgeries it is usually difficult to
discover the artist who made it. The provenance is hard to
follow, but it is a signal of danger indicating possible
forgery when a salesman has difficulties to account for
previous owners. In Sweden a couple of forgers with regular
production have been exposed. At the present time many
forgeries originate from St Petersburg, where artists pro-
duce custom-made forgeries. Amongst those artists that
are frequently forged are the Swedish artists Carl Larsson
and Jenny Nyström as well as internationally renowned
artists and lately also Russian artists. At present there is an
ongoing investigation concerning forged works by the
Chilean artist Roberto Matta. Circumstances indicate that
the Matta forgeries originate from Iran (personal communi-
cation, police Stockholm).

The amount of forgeries in Sweden is hard to estimate. The
old tradition of house-to-house peddling in Sweden, has been
one of the most frequent methods of putting art forgeries
on the market (Bergmark, 1988). Therefore it is probable
that many forgeries can be found in ordinary Swedish
homes, but the owners are rarely interested in finding out
that they have been deceived. At times, an expensive work
of art is revealed as a forgery at an attempted sale, but the
owner may still refrain from reporting the matter to the
police. Investment in art might have been a way of
laundering black money and the owner does not want to
explain his finances to the police (personal communication,
police).

The market of forgeries follows the general state of the
market. In the 1970’s and 80’s the value of paintings
increased as well as the number of forgeries, whereas
both decreased during the recession of the 90’s. The
restructure of police departments, for instance in
Göteborg, where there no longer is a police officer special-
ized in art forgeries, may also have contributed to the dis-
covery of fewer forgeries (Personal communication,
police and auctioneer).

Many forgeries are unveiled when being valuated or sold.
The disclosure is sometimes done at a pawnshop, but
more often at an auctioneer’s office at the sale of the estate
of a deceased person or after bankruptcy. In most cases
these forgeries are reported to the police in order to get the
paintings off the market (Personal communication, auc-
tioneer). Many forgeries are also discovered in connection
with other police investigations (Personal communication,
fraud squad).

The price range for most art forgeries is between 20,000
and 500,000 Swedish Crowns, water-colour paintings
about 25,000 SKr. The turnover is high, forgeries being
bought and sold for many millions SKr annually. In 2001
the Stockholm Police Department investigated 38 forged
paintings at a market value of at least 5 million SKr. When
the turnover of authentic art increases, there is a tendency
of an increasing number of forgeries and the amount of
money involved (Personal communication, Stockholm
police department).

The police investigate art that presumably has been

manipulated. The investigation typically includes contact
with the artist or his relatives, special art experts at the
auctioneer’s offices, museums and official valuers author-
ized by the Swedish Chamber of Commerce. In more com-
plicated cases, technical analyses are performed by a con-
servator (personal communication, police officers and
conservator; Steenberg, 1988).

Following examinations and certificates, by history of art
and technical experts, the case is submitted to the District
Court. If the defence can present a certificate of authenticity
issued by a reliable person, a complicated situation arises.
The court gives judgement based on all the presented facts
and also decides what will happen with the work of art. If
the signature is forged, the court can judge the signature to
be removed by a conservator; subsequently the painting
will be returned to the owner. Complete forgeries are
normally judged to be forfeited to prevent future crimes
involving the painting (Penal Code, 36th Chapter).

Forfeiture is a legal term signifying that ownership is lost
owing to breaching of an agreement. When the District Court
judges that a painting should be forfeited, i.e. belongs to the
state, the painting is returned to the investigating police
department. According to police regulations, most paintings
are destroyed, i.e. burnt, but the police may also decide that
the painting be preserved at a police-station or a police
museum (RPSFS 2000:56, the Code of Statutes of the
National Police Board, Chapter 1, §1). If it is to be kept, it
shall be registered and numbered to a collection and noted
where, in which room, the painting is kept. If the forgery is
not destroyed it has to be distinctly marked forgery, usually
marked/stamped on the back. In some cases the painting is
returned to the owner, providing it has been clearly marked
as a forgery (RPSFS 2000:56, Chapter 6).

According to Bo Ossian Lindberg, Professor of Art History
at the Åbo Academi, the police in many countries do not
have the possibility to keep and exhibit art forgeries
(Lindberg, 1988). In some countries the law requires that
art forgeries are destroyed in order to protect the national
cultural heritage. In other countries, there are no legal
grounds for forfeiture so the forgeries continue to circulate
on the market (personal communication, police). The well-
known van Meegeren scandal illustrates possible problems
connected with the destruction of paintings, although
established as forgeries. Several art critics still considered
one painting, the Disciples, to be an authentic Vermeer and
argued to stop the destruction (Lessing, 1983).

In an effort to reduce the difficulties of tracing stolen art an
Interpol (ICPO – International Criminal Police Organization)
register of all stolen art has been established. The
International General Secretariat, of ICPO, continually
brings the register up to date by issuing and distributing
new CD-ROM. ICOM – the International Council of
Museums issues the publication “One Hundred Missing
Objects” from different parts of the world. There is no
international register of art forgeries. In Stockholm there
is a register of the forgeries investigated by the
Stockholm police department since the 1970’s (Personal
communication, police).
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Rubens himself, or it may be a complete forgery produced
in the 17th or 18th century. There are several layers of varnish
and it has not been established under which layer the signa-
ture is. The complete forgery, Veronica’s sudarium (Figure 1)
is a 20th century Rembrandt, probably produced in the 1950’s.
It was varnished with fast drying varnish, then aged in oven,
and finally craquelure and dirt was added to the surface.

There are several forgeries of Bruno Liljefors, both one
painting by Henning Hovgaard (Figure 2) now with the fake
signature of Bruno Liljefors, as well as two paintings with
almost exactly the same motive (Figures 3a and 3b). Two
paintings by Ivan Konstantinovich Aivazovskii, a famous
Russian artist, especially renowned for his seascapes, have
been signed Axel Nordgren and Pehr Hörberg respectively.
Aivazovskii’s painting, the Shipwreck, now signed Axel
Nordgren, has a very well painted water surface. There is

THE POLICE DEPARTMENT IN JÖNKÖPING STORES
A LARGE COLLECTION OF ART FORGERIES 

Jönköping is situated in Småland, a province noted for many
art forgeries. The old tradition with travelling salesmen, ped-
dlers, was particularly suited for this region with large
forests, desolate areas with small farms and small-scale
production of goods. This door-to-door sale, with peddlers
being only temporary in the area, has facilitated the sale of
many different types of forgeries. (Nationalencyklopedin,
1995; Bergmark & Hallström, 1987). 

In the late 1970’s the police in Jönköping, by accident, dis-
covered the possession of about 240 paintings when
searching a house during the investigation of other crimes.
The paintings were taken in safe keeping, as some past
criminal action concerning them could not be excluded.
The works of art were examined through contacts with
artists, their families and different art experts. In roughly
half the paintings irregularities were established and these
were forfeited according to the sentence of the District
Court. The forfeiture included both the frames and genuine
works of art with a forged signature, since the whole paint-
ing was judged as an attempted fraud. As the court esti-
mated the risk of future fraud, connected with the
paintings, to be considerable, they were forfeited in order
to prevent crime. The remaining 120 paintings were returned
to the owner (the sentenced swindler) since nothing illegal
about them was proven. 

The convicted, belonged to one of the vagrant families in
Jönköping. Vagrants (tattare), who prefer to call themselves
travellers, is a group living on the fringe of society and dis-
criminated much the same way as the gypsies. The families
have a strong feeling of solidarity although they may live
scattered throughout the country. They used to travel
around the countryside as peddlers, or involved in other
activities of bad repute, such as horse slaughter and begging
(Nationalencyklopedin, 1995). Later generations included
art fraud in their repertoire, and the families have great
knowledge in art. A couple of these families have regularly
been represented in the Jönköping area (personal commu-
nication, police)

The police department decided to keep the forfeited
paintings as a collection for educational purpose, accord-
ing to the Swedish Code of statutes, (SFS: nr 1974:1066).
The paintings vary a lot, being from different ages, of varying
quality, some being complete forged productions, some
having altered signatures. Totalling 120 paintings it is an
unusually large collection of art forgeries. 

Many of the paintings with altered signatures are old
paintings of good quality. The collection includes several
17th century paintings, for instance one signed PE PA
RVBENS in capital letters. Its authenticity is debated; an
almost identical, but reversed portrait exists in Windsor
Castle. Rubens mainly painted portraits the last years of his
life, but he stopped signing his production earlier. This portrait
may be authentic, but it is also possible that it was painted
by a pupil in his workshop or signed by someone contem-
porary and familiar with the fact that it was painted by

Fig. 1
Veronica’s sudarium, a painting from the 1950’s trying to resemble
antiquity by aging in oven, adding craquelure and dirt to the surface.

Fig. 2
A Henning Hovgaard with the fake signature of Bruno Liljefors.
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Fig. 4
An old painting of good quality with the fake signature Axel Nordgren.

another old painting of good quality with the fake signature
Axel Nordgren (Figure 4). A self portrait by Awa de
Lagerkrantz is resigned Carl Larsson (Figure 5). 

Interestingly, in the collection, there are several paintings
where the new signature has resulted in a decreased value,
the original artist being higher valued. The forger either did
not have this knowledge or the forgery was made before
the original artist was recognized. The legal status of such
a painting presents a dilemma, can it be restored to
authenticity? There have also been instances when works
of art by famous artists have been consciously resigned
with less renowned artist’s signatures. There are rumours
that, in the turmoil following the Russian revolution and
during the Stalin era, stolen art was sold in this way to
Western Europe.

In one painting the forger has joined 1/3 from one painting
and 2/3 from another by Olle Olsson “Hagalund”, thereby
reproducing his characteristic naïvist style of the pictur-
esque shanty-town architecture (Figure 6). There are four
forgeries of Ragnar Persson, his expressionistic manner
being comparatively easy to forge. The motives of his
paintings are often recollections of the industrious people
of Småland of his childhood, a very popular motive in the
region. The collection also contains forgeries of Harald
Wiberg, renowned for technically skilled animal paintings in
the forest; the forgeries though are two poor water-colour
paintings. Of conspicuously poor quality is a forgery of
Gauguin, a very clumsy Venus.

Fig. 6
The forgery of Olle Olsson “Hagalund”, copied from two different
paintings.

Fig. 3a-b
Two paintings with almost the same motive, though differing in
style and colour, with the fake signature of Bruno Liljefors. Fig. 5

A self portrait by Awa de Lagerkrantz, resigned Carl Larsson.
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Anders Zorn was very clever technically, and succeeded
with technical ease to achieve a depth in the paintings,
which makes his manner hard to forge. Unfortunately there
is a market also for poor forgeries, since his name is known
and famous, among persons with little knowledge of art. To
an even greater extent this is true for the paintings of inter-
nationally famous artists like Monet that command an even
higher price. One of the Monet forgeries (Figure 7a), as
well as one Chagall forgery (Figure 7b) in the collection,
is conspicuously poor. Some of the forgeries, for instance
one Monet, one Van Gogh and one Pissarro, are of some-
what better quality. 

The collection also includes two portraits of a girl, attributed
to Tolstoy. These are performed in very different styles,
probably by different forgers. One painting of uncertain
status is signed Fogelberg, this may be a forgery or one of
his poorer works that he does not want to acknowledge.
The painting however, being of inferior quality, does not
command a high price. 

THE POLICE MUSEUM IN STOCKHOLM

The collection of art forgeries at the Police Museum in
Stockholm is selected for different purposes, for instance
that a forgery has an exciting history, is particularly well
made or valuable as reference material. The police officers
who investigate art forgeries decide which works of art they
consider worth keeping in the museum. Apart from facilitating
police investigations, the museum serves the purpose of
informing and warning the general public of art forgeries.
By using the collection as reference material, other forgeries
by the same forger may be easier to discover. Often a long
time passes before the unveiling of a forgery; therefore it
may be necessary to keep a reference collection for a longer
period of time. 

The collection includes about 300 paintings, water-colour
paintings and graphic art, though only a small part is open to
the public. The documentation of the collection is extensive,
the preliminary investigation, including ownership and
reports from different experts, usually also the judgement.
Unfortunately, the technical analysis that the reports are
based upon are not included. The documentation at the
Police Museum in Jönköping is not as extensive. 

The art forgeries in the Stockholm museum are 20th century,
the oldest dating from the 1920’s and 1930’s. The collection
includes examples of fake signatures, with for instance the
signature of Hanna Pauli, as well as copies made for study
purposes, where the name of the copier has been removed.
The majority of the paintings are complete forgeries. Two
Swedish forgers have been unveiled depending on their
large production of forgeries of Nils Nilsson Skum and
Jenny Nyström. The collection includes forgeries of many
famous artists, such as Albin Amelin, Anders Zorn, Lennart
Jirlow and Carl Larsson. 

THE POLICE MUSEUM IN GÖTEBORG

The Museum in Göteborg, the display open only on
advance booking, includes, amongst other objects, about
ten art forgeries. One painting is a loan from the Art
Museum in Göteborg. It is a still life of flowers by Albert
Amelin, similar to the forgery in the Stockholm Police
Museum. There is still a debate whether these two paintings
are forgeries or authentic. 

DISCUSSION

The museums mentioned above are all run by the police.
The purposes accounted for are to facilitate the disclosure
of forgeries in the future as well as educating the general
public, as a means of crime prevention. It is reasonable to
assume that forgers may also use the collection as a means
of learning how to avoid being revealed. Probably, at present,
it is mainly as a collection of curios the museums have their
greatest value.

The collection could also be valuable in the education of
conservators. The selection of works should be made for the
purpose of education, and it is reasonable that the police are
guided in their decisions by art experts. Economically, the

Fig. 7a-b
Two conspicuously poor forgeries signed Monet and Chagall.
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museums are costly for the police, expenses for premises,
personnel and the preservation of the works of art.

There are also other reasons to keep art forgeries. In some
instances, the believed forgery may even prove to be
authentic at a later examination. Particularly early forgeries
may have a culture-historical value, forgeries may also be of
such high artistic value that they ought to be kept. Are
forgeries to be kept in regular museums instead of in police
museums, since the police lack sufficient funding for this
purpose? Following the unveiling of forgery a painting that
was once considered a masterpiece is suddenly worthless.
How is the value of the forgeries in a collection to be
determined? In keeping the forgeries in a museum, there is
also a risk of theft and repeated art fraud. Is it possible to
insure the forgeries?�
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In my paper I treat the most complicated question of icon
forgeries. In other art, in an ordinary modern case, there
is usually an original painting and then the forgery with the
forged signature. In old times, for example in the art of the
16th century, we have different kinds of authentic original
paintings. For instance, Lucas Cranach signed his works
in different ways, depending on if the paintings were
painted by himself, painted by his pupils with his own final
touch, painted only by his pupils yet approved by him,
etc.. With icons, the case is still much more complicated.
Usually Russian icons were not signed at all. Through the
centuries, icons were occasionally restored, overpainted
or reconstructed. J.G.Bobrov has made a profound study
on the history of the conservation of icons in Russia. We
know, for instance, that an old Byzantine icon of the
Mother of God Hodigitria in the Monastery of Ascension in
Moscow was damaged by fire, and the famous Russian
icon painter Dionisii, in the very beginning of the 16th cen-
tury, reconstructed the icon by re-painting it on the origi-
nal panel. About Greek conservation of icons, we find

HELENA NIKKANEN

examples from Dionysios of Fourna(born about 1670). In
his Painter's Manual, he explains how to repair an old and
decayed icon:

”When you want to repair an old and decayed icon, do
thus: if the back of it is rotted and worm-eaten, first
clean off the rotten parts thoroughly and shake off the
dust. Then soak it in glue so that the panel is well
impregnated and put it in the sun to dry; only be careful
not to let the glue go through the other side and ruin the
painting. Next take some sawdust and mix it with glue
and fill the holes with it; when it is dry either give it a
gesso covering or strengthen it by gluing some cloth on
to the back. If the gesso background of the front of the
icon is damaged, but the image of the saint remains
intact, first scrape away the old gesso from the surroun-
fing area of the background, and then soak the area in
glue, as before, and put on the sawdust; lay fresh gesso
on it, apply gold and colours to touch it up and then var-
nish it and it will be renovated.”

ABSTRACT

There are fake icons painted in any style of whatever school
or time. In a traditional icon usually a piece of cloth, so
called pavoloka, was glued on the panel before giving the
gesso layer. The forger can paint a traditional icon painting
on canvas and creates the cracks in it by passing the loose
canvas over sharp edges. After creating "old cracks" the
forger glues the painting on an old panel. Still, in the field
of icon forgeries there have been numerous misunder-
standings: there are icons which imitate the old ones and
which are not forgeries. These are the so called "podstarin-
nyia" icons which were produced in great numbers in old-
believers' workshops all over Russia. In the forgery of icons
there is an unique technique characteristical only for icons:
to transform icons from 18th and 19th centuries resemble
medieval paintings with worn-out golden backrounds by
carving away the coloured backround down to the gesso.

KEYWORDS
Russian-Orthodox, icon, pavoloka –cloth, old-believers

FORGED ICONS: COMMERCIAL FALSIFICATIONS 
OR EFFORTS TO CONSERVE THE TRADITION?

SUOMEKSI

Ikonien väärentäminen suuressa mittakaavassa alkaa samaan
aikaan 1900-luvulla kun ikonien keräämisestä tuli muodikasta.
Ikoneja väärennettiin samalla lailla kuin muutakin puulle-
maalattua, otettiin pala vanhaa puuta huonekalusta tai raken-
nuksesta ja maalattiin sille. Ikoniväärentäjällä on vielä sellainen
erityinen etu, että perinteellisessä tekniikassa puun päälle liimat-
tiin ensin kanhas ja pohjustettiin vasta sitten. Käytännössä tämä
merkitsee sitä että väärentäjä voi maalata ikonin 
perinteellisellä tekniikallla ensin pohjustetulle kankaalle, luoda
sitten haluamansa krakelluurin aiheuttamalla maalaukseen
halkeamia ensin taittamalla pelkkää kangasta ja sitten vasta
liimata maalaus vanhalle laudalle. Ikonien väärentämisessä on
piirre jota ei tavata missään muussa taiteessa: 1700,1800-l
ikonien muuntaminen "keskiaikaiseksi" veistämällä pois värillä
maalattu tausta valkeaan pohjustukseen saakka. Kun 1900-l
alussa onnistuttiin poistamaan päällemaalaukset ja saamaan
heleät keskiaikaiset kuvat esiin, usein vesiliukoinen kullattu tausta
oli niin kärsinyt, että jäljellä oli vain pohjustus. Siksi ihmisten
mieliin syöpyi kuva, että vanhan ikonin tausta on kulunut
pohjustukselle, ja niinpä hahmon ääriviivaa myöten leikattiin
maalaus pois. Onko ikoneita ollut tosiaan niin paljon, että 
hmisistä ei ole tuntunut väärältä tai arveluttavalta kohdella näin
pyhiä taideteoksia???? Oma lukunsa on vanhauskoisten lahkon
vanhaa jäljittelevä maalaustapa ja heidän restaurointinsa, jossa
vanhasta ikonista jäljelle jäänyt kappale säilytettiin upottamalla
se uuteen lautaan.

AVAINSANA
Ortodoksinen, ikoni, pavoloka-kangas, vanhauskoisten lahko
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In the field of icon forgeries, there have been numerous
misunderstandings. Painters with pure religious hearts
have tried to copy old icons for pious use in order to be true
to tradition, and it was not their intention if later the icons
have been found on commercial markets with incorrect
dates. These are the so called 'podstarinnyia' icons which
were produced in great numbers in Old-Believer's work-
shops all over Russia but mostly around Moscow and in
Mstera or Palekh. There are two kinds of icons among
them: completely newly made and previously restored
icons in which some ancient fragments were still preserved. 

Religious Russian icon painters usually did not sign their
works. The icons were their prayers to praise the Lord, and
the name of the author was not important. What was impor-
tant was that it was a picture of Christ, etc.. This fact gives
free hands for forgers and those who sell them to date an
icon executed in the style and tradition of the 17th century to
the 17th century although it had been painted, perhaps in the
beginning of the 20th century, in the icon painting school in
Borisovka in 1902. Sometimes it is really difficult to deter-
mine if an old looking icon has been painted for religious or
commercial motives. The same can be said about the con-
servation of icons, too. There are deceptive or fake icons
painted in any style of whatever school or time. They can be
completely newly made with artifical aging or made on the
base of an old cracked ground or on a new or old panel. The
suspicion of forgery has sometimes made people blind and
consider very religious icons to be fakes which were not
such. One must keep in mind the deep veneration of icons. If
there was even a fragment of a holy icon remaining, it could
be fitted into a new panel by Old-Believers. Then the icon was
repainted. This was not forgery, this was conservation of
holy images (Figures 1 and 2). It is difficult to understand
that at the same time, when on the one hand icons were con-

sidered very holy and were very deeply venerated, on the
other hand, the icon painters and icon restorers considered
themselves to be free to treat and intervene on them as they
wanted. Icons were not considered works of art in the mean-
ing we understand the word: they were not signed in Russia.
The large amount of icons perhaps also influenced the free
way in which they were renovated. The painting itself was not
appreciated and could be even covered with an oklad, a metal
cover which leaves exposed the head, hand and feet of the
persons depicted on icon. Prince Trubetskoi writes in his
book Icons: Theology in Color: 

“We looked at the icon without seeing it......At bottom,
imprisoning the icon in metal was unconscious icono-
clasm, a denial of the painting itself....How would we
feel if we saw a Raphael or Botticelli Madonna encased
in gold and studded with precious stones? The outrage
perpetrated on the great works of old-Russian icon
painting is as much of a crime.”

The forgery of icons goes hand in hand with the beginning
of icon collections. The first serious collections got started
in the 19th century but the real production of professional
forgeries began only in the beginning of the 20th century,
when the restorers had succeded in taking away the later
overpaintings which, as a rule, covered the underlying mas-
terpieces. For example in 1904, the Troitse-Sergiev Lavra
entrusted the icons of the Cathedral of the Holy Trinity to the
workshop of V.P.Gurjanov, and perhaps the most famous
Russian icon, Andrej Rublev's Holy Trinity, was found
among the icons of that cathedral. After the restoration, the
Holy Trinity returned to its original place and was covered
with the riza again. If people had considered icons to be

Fig. 1
St.John the Baptist, 31.2 cm x 26.5 cm. The Joensuu Art
Museum. Photo: Petter Martiskainen

Fig. 2
St.John the Baptist, The Joensuu Ar Museum, x-ray. A fragment
of old icon has been fitted into a new panel, probably by old-
believers. Photo: Petter Martiskainen.
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of the decline in the icon market. His claim that most of the
icons in the collection were fakes had a disastrous effect.
The collecors who had believed they possessed original
medieval icon painting masterpieces became very suspi-
cious towards all the icons. Kari Kotkavaara writes in his
Progeny of the Icon: 

”In 1987 J.G.Bobróv published ”The History of the
Restoration of Old-Russian Painting”, Istórija restavrácii
drevnerússkoj zivopisi. Also V.V. Tetérjatnikov, a former
employee of the Tretjakov Gallery who now resides in
New York, has contributed to our knowledge of fakes
through his work of falsified icons. Yet in contrast to
Bobrov whose discussion on the diverse policies of
restoration is dispassionate, Tetérjatnikov's approach to
the same questions betrays a sensationalist mentality.”

After Tetériatnikov had published his sensationalist work,
some of the collections were sold or broken up and prices
dropped dramatically. Of course in those collections, there
have been also very good genuine icons, too. In his book
on the Hann Collection, Tetériatnikov had proved that the
patina of many icons was just a certain colour of paint the
icons had been covered with to imitate a patina. As
Tetériatnikov points out, the forgers usually imitated the
methods of restoration common in their time for the simple
reason that they wanted the public to think that they had
been restored. About such restoration additions we have
also the description by Rovinski, too, mentioned before.
According to Tetériatnikov the forgers could create ”old
cracks” by leaving remains of the ground of an 18th century
icon and the new ground would exactly follow the pattern of
the cracks in the original ground, sandwiched between the
board and the new layer.

I have entertained myself by trying to do some fakes, just
for fun, as an experiment. I succeeded in creating beautiful
”old cracks” just by poorly preparing the board; either
spreading the gesso in thicker layers(it is ususally applied
in very thin layers), or by heating the gesso in between
applying the layers so that the proportion of glue in the
layers varies – sometimes it is weaker, sometimes harder.

When one studies icon conservation in Russia, one is sup-
posed to do copies of icons during his studies, too, in order
to understand the icon painting technique. Then there are
people, who do the copies, not only to study the technique
but actually create a forgery, and still, there are people who
are interested in buying copies as works of art in their own
right. The actual living tradition of icon painting is not sup-
posed to be copying, although for the non-Orthodox, icon
painting in general seems to be such.

However the word ”copy” has a different meaning in
Russian icon painting than in Western European art.
Although every Russian church contains a ”copy” of the
icon of the Vladimir Mother of God painted in the twelfth
century, not one is an exact reproduction. Icon painters
were exclusively interested in preserving the same relation-
ship between the faces, the hands and the feet, but not in
imitating the artistic impact of the work as a whole. Juri
Bobrov has written in an article ”A Copy and Its Perception”: 

some blackened cult objects which were used in churches,
they now had to change their views of how an original old
icon was supposed to look and that they could be most
beautiful masterpieces also from an art historical point of
view. There was no longer any need to make icons which
were damaged and blackened as one had in the middle of
the nineteenth century. If a collector gave a darkened icon
to a good restorer, he expected it to be returned with bright
colours. Restorers of the early 20th century cleaned a
tremendous amount of icons. From the very beginning of
the 20th century, we must make a distinction between scien-
tific restoration done in the museums and commercial
restoration. Sometimes the restoration was barbaric.
Having removed most of the original paint, they had to
repaint them. In many icons there are difficulties to say how
much of the paint is original.

There are numerous fake icons which were made in the
same way as any other forged panel painting: you take a
piece of old panel, a piece of furniture, a detail from con-
struction of old building, etc., and execute a painting ”in old
style” on it. If the painting was completed with earth pig-
ments and made from local minerals, which have been used
for centuries, one is not able to reveal a forgery on the basis
of pigment analysis. But there is a certain element in tradi-
tional icon painting which must be especially underlined. In
a traditional icon, there is usually a piece of cloth, the so
called 'pavoloka', which was glued on the panel before
applying the gesso layer. It is a kind of cushioning, prevent-
ing the paint layer from cracking in the changes of relative
humidity. For a forger, that fact gives an ideal opportunity to
create wonderful cracks in the paint layer, cracks which
reveal the icon to be a very old one. The forger paints a tra-
ditional icon painting on canvas and creates the cracks on it
by passing the loose canvas over sharp edges (for instance
on a table or door), moulding the canvas to his wishes.
After creating the cracks, the forger glues the painting on an
old panel. If needed, one can add some confusing details on
it to finish the work. This method was used before and also
today. We have a description of this method written by
D.A.Rovinski, in the year 1903: 

”A piece of canvas is stretched over a board, nailed
down and covered with ground. Then one paints an
icon on this ground just as one would on wood. The
canvas is removed from the board, bent in one's
hands; entire pieces of ground are gouged out,
smoked, soiled – in a word, everything to make the
picture look old. Afterwards the canvas is glued onto a
board and the painting restored, that is, the blistered
spots closed up, just as one would restore an authen-
tic icon”.

Collecting icons became a popular hobby and excellent
investment. In Russia Abroad, A Cultural History of the
Russian Emigration, 1919-1939, Mark Ráev briefly com-
ments on the trade of old icons, on public sales, private col-
lectors and on the reception of icons by the Western public.
It is interesting to note that Ráev actually criticises émigrés
who regarded icons as the epitome of the Russian ”soul”.
Vladimir Tetériatnikov's book, ”Icons & Fakes, notes on the
George R. Hann Collection ” (1981) was probably the start
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So the creation of any pictorial copy, first of all, can't be
the same as exact reproducing of it, when it is done by
hand and brush. This is a process of subjectivation
every time. It is possible to say, that there are as many
copies as copiers.....There could be several main rea-
sons for copying, such as the studying of a master-
piece, skill training, an artistic reconstruction of the
image, facsimile documentation, deception and so on.
The first one should be more technological, the others
more artistic or illusionistic.”

During the early 17th century Muscovian icon painters
(among them Prokopij Cirin) created a new, refined and
ornamental style, ”the Stroganov style”. The Stroganov
style had enjoyed lasting popularity, and above all they
were cherished by the Old-Believers. This became obvious
in the 1980s when they prepared an exhibition of the
Stroganov style icons in the Russian Museum in
Leningrad. The Stroganov school icons which had been,
with great confidence, dated to the 17th century were
brought into question: were they painted then or perhaps
much later? G.N.Popova and A.T.Dednenkov have written
an article on this problem, and the most well known exam-
ple they bring out is a certain icon of St. John the Soldier.
This work of art, which without question had been dated to
the 17th century and considered to be painted by Prokopij
Cirin, turned out, after technical analysis, to be painted in
the 19th century.

Since the 17th century the Western influence in the icon
painting techniques (oil instead of egg tempera) and style
of painting had grown more and more powerful. But there
were those who could not approve the Western influence.
For example, the editors of the 1869 edition of Stróganov
Manual declared: ”The aim of the present issue is to make
artists and icon painters familiar with one of the most out-
standing monuments of national Russian culture and fur-
ther to contribute to a correction of the present, unsatis-
factory icon painting, and as much as possible, a rebirth of
the Stroganov style of late sixteenth and early seventeenth
centuries.” By 1890, many antiquarians continued to pre-
occupy themselves with the rebirth of ”autenthic” religious
art. Their society also published pamphlets about ecclesis-
tical art. Since 1883, the St. Aleksándr Névskij
Brotherhood in Vladimir had run a school for icon painters
in Chóluj. In the summer of 1902, ”The Most Highly
Bestowed Committee for guardianship of Russian Icon
Painting” had founded a school in the villages of Mstjora,
Palekh and Borisovka.

When did the forgers start to create fakes resembling
medieval bright icons as those of the 15th century? It is only
since the early part of the 20th century that cleaning tech-
niques have evolved to restore icons to their original glory.
Tetériatnikov says that the icons in the Hann Collection pro-
vide us with a wide assortment of devices for imitating the
appearance of antiquity, although not one of them is new to
art experts and criminologists. We are dealing with the old
bag of tricks which includes applying moisture and then
accelerating the drying process, heating the object to a high
temperature and then suddenly cooling it. These methods
are familiar to experts all over the world.

Another traditional trick, Tetériatnikov continues, employed
by these ”old masters” is the use of an old board with
original ground. Only the difficulty and expense of obtain-
ing original, old wood explains of ”fifteenth” century paint-
ings on eighteenth and early nineteenth century boards.
”This is a twentieth century icon painted on an eighteenth
century panel in the style of the fifteenth century.”
Tetériatnikov's conclusion is that it must be a forgery. In
some of these cases Tetériatnikov may be right but, in
general, I strongly disagree with him.

If the panel was in good condition, it could be re-used many
times for religious purposes without any intention of creat-
ing fakes. We have an eye-witness account of this is being
done even in our own time. Presumably, the most well-
known iconographer of the present day is the Russian
Archimandrite Zinon, who, in the 1980's, lived in the Cave
monastery in Petcher, by Pskov. Our Finnish Archimandrite
Arseni, the Vice-leader of the Valamo Monastery and an
iconographer himself, visited him and saw how Zinon
planed away the paintings from several 19th century icons
and reused the good dry panels for his own purposes.
When Fr. Arseni asked why he destroyed the 19th century
icons, he answered that there are so many of them and that
they were in bad condition. According to Fr. Arseni, all of
them had only some minor damage which in any other
country would have been restored. Fr. Zinon, a great admir-
er of the “ancient Byzantine style”, executed then his own
paintings on those panels in the same style. Here we see a
purely religious attitude to an icon: the icon is valuable
because of what it represents, hopefully in the most tradi-
tional way, Christ or the Mother of God, etc… Its value does
not depend of its age. Here, the motivation of Archimandrite
Zinon is all but commercial.

Tetériatnikov writes, “Another old trick is to divide pieces of
original, old ground among several new works, using them
like pieces of a mosaic. It is important to note that identical
paint can be seen on the surface of the original ground and
the restored portion.” Also here I cannot helping comment-
ing against Tetériatnikov. We must keep in mind how holy
sanctified and blessed icons were considered. Of course,
there were different honourable ways of disposing of the
broken icons: to burn them, to put them in the river with a
burning candle on them, to bury them in a little coffin under
the church(especially in Greece), but there was also a
method to conserve the holy pieces of icons by inserting
the rest of the old icon into the new panel. This was prac-
tised especially by so called Old-Believers and when we
meet such an icon it is quite possible that the motives were
very religious, and not at all commercial.

As mentioned before, Tetérietnikov writes that several
”masterpieces” of the 15th and 16th centuries are painted on
panels from the 18th through the 19th centuries. Actually, I
am convinced, that if the Hann collection icons could be
studied dendrochronologically, one could add many serious
arguments which could clarify allegations presented by
Tetériatnikov. Tetériatnikov writes:

”Russian icon collectors began to require a white back-
ground only as a result of the enthusiasm surrounding
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French painting at the end of the nineteenth century and
the beginning of the twentieth century. In other words it
was the school of Montmartre which transformed the
white ground on canvas into a color used in painting.
Obliging restorers began to clean icons of their golden
or colored backrounds, so that they would conform to
the latest fashion in color.”

I would like to add to that suggestion that, as mentioned
before, it was only in the beginning of the 20th century the
cleaning techniques in restoration had been developed to
the point that it was ”possible to restore the icons to their
original glory”. It is a fact that conservation methods are
developing so fast that every single generation of restorers
regrets the damage done by the previous generation of
restorers. That is also true with the first ”discoveries” in the
beginning of the century. From our point of view, very rough
methods were used and many such details which could be
conserved today vanished during the interventions. For
instance, water soluble gilded backrounds in the medieval
icons, such as in the famous Trinity by Andrej Rublev, were
mostly demolished and the illusion was created of a
medieval icon painted with a white background, which actu-
ally was the gesso layer now become visible. What followed
was a destructive cleaning of icons which was all the more
catastrophic because restorers in that period did not have
the organically mild solvents which we have today. The
forgers made medieval icons by carving off the coloured
background down to the gesso, not in order to resemble
French paintings to my mind, but the image of medieval
icons in the people's mind. Sometimes the cutting of the
background was made in a very brutal way (Figure 3), not
very carefully following the outlines of the composition.
Sometimes the person executing the carving was more

careful (Figure 4). On the icons restored in this manner, fig-
ures will stand out in high relief against the depressed back-
ground, since a layer of paint has been removed. If the
cleaning is not performed with particular care, traces of the
original gold or painted background can be seen around the
contours of the figures. The icons of the Archangels
Michael and Gabriel are described by Tetériatnikov: ”The
boards are from the 18th or early 19th centuries. At some
point the background around the archangels was blue in
colour, but it has been cleaned down to the chalk ground.
This is a typical method of falsification which was popular
in the early 20th century.” But it would be too easy if it was
all the truth with the icons with white backrounds. I must
quote Tetériatnikov again: 

”If we examine the icons of the Hann Collection ..... we
note that in an entire series of large icons the central fig-
ures are not raised from the white chalk ground. What
does this mean? This can only signify that these figures
were painted directly on the chalk ground. In other
words, there never was a painted or gilt background on
these icons.”

In other words, they were from the very beginning made by
forgers; an icon painter would not create such pictures. And
also here we have a very complicated situation. If there have
been very religious persons who have used old panels not
for commercial reasons, also carving the coloured back-
ground down to the chalk gesso was practised, not only by
forgers, but also by the most religious Orthodox restorers.
I have seen that done with my own eyes in the 1970's and
early 1980's and the argument was that the colour of the
background did not fit the painting and that it would be
much easier to concentrate on prayer in front of the icon

Fig. 4
Archangel Michael, 31 cm x 26.5 cm, Inv. E 68, The Sara Hildén
Collection. Prov. Ivan Nikolenko, Paris 1967.
Photo: The Finnish National Gallery. Kuvataiteen keskusarkisto.

Fig. 3
The Mother of God Strastnaja, 31.3 cm x 36.7 cm, Inv. E 91,
The Sara Hildén Collection. Photo: The Finnish National Gallery.
Kuvataiteen keskustarkisto/Hannu Aaltonen
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with a peaceful chalk gesso background. Although the
restorer venerated the icon, he did not feel anything doubt-
ful in this intervention; he considered it his duty to give to
the icon as pious an outlook as it was possible (Figure 5).

The most elementary method of determing if a painting be
genuine is to test the hardness and solubility of the colors,
since any type of paint requires decades to dry completely.
This problem is well known to forgers. As far as Russian
icons are concerned, the paint which is several centuries
old becomes hard as ivory.

We must keep in mind that the tradition of icon painting con-
tinued its religious life in the church. Especially the sect of
Old Believers were very true to the traditional methods of
icon painting. Not only forgers but artists who created orig-
inal, 19th century works, executed them with the methods of
their predecessors: when the icon painters created their
icons, the motives were purely religious, they were not
painting fakes. In his book, Tetériatnikov addresses this fact: 

”One problem which continues to disturb me, howev-
er, is that several of the icons in the Hann Collection
clearly could not have been made for the purpose of
deceiving buyers.....these objects could not have been
made as fakes. They only became fakes several
decades later, when somebody sold them as genuine
fifteenth and sixteenth century icons........it is often dif-
ficult to make a clear distinction between an unsuc-
cessful forgery and a successful imitation of a new
icon in the medieval style....” 

and about Our Lady Smolenskaya: 

”This is a standard painting of the late nineteenth cen-
tury, executed in the traditional style of the seven-
teenth century. Icons such as this are generally not
fakes painted with the intent to deceive, but were fre-
quently commissioned by Old-Believers for devotion
and prayer at home...”

In the Orthodox Church in the 19th century, the main stream
of icons were paintings fashionably copied from the Western
paintings by Guido Reni, Sebastiano del Piombo, Raphael
etc., although at the same time, strictly traditional icons
were also painted. K. Kotkavaara, in his Progeny of the Icon,
writes about Old-Believer commissioners: ”We know that
the nineteenth-century and early-twentieth-century, Old-
Believers adored ”dark and lifeless” hues which they asso-
ciated with ”Rublevian Manner” and ”Byzantine Manner”.
To them an air of austerity and remoteness was really a
great merit.”

In conclusion, it can only be said that there is still much to
study in the field of icon forgery. We need to be able to
identify them as forgeries, or focus on possible efforts to
conserve tradition.�

Fig. 5
St.Nicholas the Wonderworker, 22.9 cm x 17.9 cm. 
Photo: Petter Martiskainen
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BACKGROUND – PAINTED WALL HANGINGS
FROM SOUTHERN SWEDEN.

During the 18th century painted interior decoration became
popular amongst Swedish peasants. Over the years two dif-
ferent traditions developed within this style of painting. The
pictures were either painted directly on the wood inside the
house or on detachable canvas support, which was then
mounted on the walls and ceilings of the cottage.
(Jacobsson, 1983). The tradition, where the pictures were
initially painted on the wall and later on paper, is known
mainly from the regions of Dalarna and Hälsingland, while
the other tradition is known from the southern part of
Sweden. Both traditions were influenced by medieval gothic
mural paintings and woven tapestries in the churches.
Although the motifs are dominated by biblical scenes, motifs
showing the life of the people also exist. The biblical scenes
depict stories from both the Old and New Testaments, while
the profane pictures show wedding processions, craft- and
hunting scenes. Quotations from the bible were often painted
on the wall hangings along with the date of the origin.

The painted wall hangings of southern Sweden had there era
of greatness from the middle of the 18th to the middle of the
19th century. Geographically the painted wall hangings can be
found from Skåne and Blekinge in the south, via Småland and
Halland, with the southern part of Västergötland as a northerly
border. In this region the houses were normally low,
constructed of timber and open to the roof. The external walls
were seldom more than 1,5 to 1,8 meters high. This limited
space affected the size as well as the format of the wall hangings.
Thus they were individually shaped to fit walls and ceilings.

INGALILL NYSTRÖM

Normally the wall hangings were painted with glue paint
on reused textiles sewn together and nailed to the wall.

It was during feasts such as weddings, baptisms and
Christmas that the farmer had his house decorated, literally
from floor to ceiling, with wall hangings. The aim was to make
the otherwise rather draughty and gloomy cottage warm and
cosy1. Often the painted wall hangings were wedding presents
that later could be inherited. Although those who first could
afford these wall decorations were naturally the wealthy farm-
ers, around the beginning of the 19th century painted wall
hangings also became common amongst the less well off.
Towards the middle of the 19th century however they had
become cheap-line articles. From 1850 to 1870 production of
painted wall hangings changed, with the motifs now printed
with stencils on industrially produced paper – the art had
become secondary. The popularity of the wall hangings soon
came to an end, with German printed illustrations and printed
wallpaper coming into fashion (Bringéus, 1992).

During the period from late 19th to early 20th century, Sweden
was influenced by the national romanticism, and the old wall
hangings became popular again. This time it was mainly the
cultural elite of the time that developed a craze for the naive
peasant art, for anything that was traditionally Swedish. This
was in line with the thinking of the time – Sweden was to be
Swedish and the roots and culture of the nation were to be
understood and clarified. It became more and more important
to have a common history and cultural heritage. During the
last part of the 19th century a market for antique traditional
peasant objects was established. A contributing factor for
this was the collecting of artefacts for different homestead

MANIPULATED PAINTED WALL HANGINGS

ABSTRACT

Technical investigations at SVK (Studio of the Western
Sweden Conservators) show that the dates of many southern
Swedish painted wall-hangings, “bonader”, from the 18-19th

century have been manipulated. This article describes two
examples of manipulated and falsified painted wall hangings.
One is quite obvious, the other is more difficult to reveal by
the naked eye. With technical equipment however, it is possible
to see the manipulation of the dates. Therefore, it is argued
that the research by art historians and ethnologists should
be supplemented by technical analysis in order to correctly
date the artist’s active period. The article ends with a short
ethical discussion of how to handle falsifications in the con-
servation of this kind of objects.

KEYWORDS
Swedish peasant art, painted wall hangings, “bonader”,
falsification, conservation ethics.

ABSTRAKT

Teknisk undersökning vid SVK har visat att många syd-
svenska bonadsmålningar från 1700-1800-talet har blivit
årtalsmanipulerade. Denna artikel ger två exempel av mani-
pulerade och förvanskade bonadsmålningar. Den ena är
relativt uppenbar och den andra är svårare att avslöja för
blotta ögat. Med teknisk utrustning är det dock möjligt att
se årtalsförvanskningen. Därför argumenteras det här för
att forskningen på området, som huvudsakligen bedrivs av
historiker och etnologer, kompletteras av tekniska analyser
för att korrekt kunna datera artisters verksamhetsperiod.
Artikeln avslutas med en kort etisk diskussion om hur
denna typ av förfalskning ska hanteras.

NYCKELORD
Svensk allmogekonst, målade bonader, falsifiering,
konserveringsetik

1 The Swedish word for cosy is “ombonad” which litterally means surrounded by wall hangings i.e. “bonader” (Bringéus, 1987).
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museums. The older the objects were, including wall
hangings, the more valuable they were considered to be.
The older wall hangings made on canvas were generally
considered more genuine than those made on paper, since
the latter were produced using less traditional techniques. 

The strong interest for the cultural heritage resulted in the
birth of national museums as well as local homestead
museums. Some examples are the establishment of the
Nordic Museum and Skansen in Stockholm and Slottskogen
in Göteborg. Several houses, all belonging to the 18th to 19th

century, but from different parts of Sweden, like Småland,
Halland and Dalsland, were moved to Slottskogen. The cot-
tage from Småland was erected in 1904 due to the efforts of
Abraham Sjögren, a private collector and member of the Guild
of Småland. Sjögren had collected wall hangings and peasant
artefacts from Småland from the late 1870’s. Despite its size
the collection was not big enough to fill the whole cottage and
additional objects with connection to Småland had to be col-
lected (Hernroth, 1974). Most of the wall hangings that belong
to the Guild of Småland were collected during the period 1905
to 1911 by August Jonsson from Saxhult in Småland. These
wall hangings became expensive for the Guild because of the
booming market for peasant antiquities.

The increased interest and the market that had developed for
peasant art were the reasons behind the frequently manipu-
lated dates of the wall hangings. A trained eye can many times
make out the distortion relatively easy. It may even be revealed
by the mere shape of the figure (Bringéus, 1982, 1990). Often
the over-painting has darkened with time, which also makes it
more apparent. In addition, initials which show the original
owner of the wall hanging are sometimes changed. This type
of change though, was carried out while the wall hanging was
still in use, for example when a wall hanging was given as a
wedding present or inherited. This therefore has nothing to do
with manipulation for economic profit, but is rather a part of
the history of the object. It is possible to think that also the
dates of a wall hanging could have been changed when handed
over to a new owner, but in that case the wall hanging should
be older than the dating of it. The wall hangings mentioned in
this article are all younger than indicated by their dates. 

PROBLEMS AND OBJECTIVES

Until now research of Swedish painted wall hangings has only
been undertaken by ethnologists and art historians. The con-
servator’s knowledge of material and the possibility to techni-
cally investigate an object have therefore not been used to their
full extent. Dating can easily be wrong and facts can be lost.
Another problem is how to deal with dating manipulation.
Should an over-painted date be removed or not? The manipu-
lation of the date can be seen as a part of the history of the
object, not the history from when it was used, but from the his-
tory of the object as an antiquity (that is older than 100 years).
Manipulation can also be seen as an addition that distorts the
original and affects the authenticity of the object. Depending on
the angle from which you consider the object there will be rea-
sons to either keep or remove the over-painting. Ethnologists
and conservators consider all the phases in the history of an
object as interesting and important, while art historians
emphasize the importance of the original. A third problem with

manipulated dates is that some groups of professionals, such
as antique dealers, may profit from it. In such cases manipu-
lation becomes forgery and is a criminal act.

This article will present two examples of manipulated dates. In
one case the distortion is obvious, while the manipulation in
the other case is not immediately evident. One purpose is to
show the importance of collaboration between different pro-
fessions, so that information gained through the work of the
conservator can be added to the knowledge produced by art
historians and ethnologists. Another aim is to illustrate the
ethical problem concerning the handling and conservation of
painted wall hangings, where dates are falsified.

DISTORTION OR FALSIFICATION
– TWO EXAMPLES OF REVEALED MANIPULATION

The first example of a distorted or even falsified wall hanging
belongs to the Guild of Småland, Slottskogen, Göteborg. The
wall hanging was made by Per Svensson from Duvhult (1787-
1862). It represents the teaching of Christ and the wise men
in the burning furnace (see figure 1). The wall hanging has a
dating of 1803 written on it and comes from Saxhult in
southern Unnaryd in Småland. The motif is relatively plain
and the figures are rather carelessly made compared to other
wall hangings attributed to Per Svensson.

As a conservator suspicions about the correctness of the
dates arise, partly because the over-painting and the relief of
the original date is visible, and partly because the yellow paint
appears synthetic and should not exist on a wall hanging from
that period. When the wall hanging was taken down, to be
conserved during 2000, it could be seen that the date had
been questioned before. A typewritten label glued to the back
of the wall hanging said that the wall hanging had been at the
technical division of the Police force in 1974 for its date to be
checked (see figure 2). According to Ingemar Edström, care-
taker of the cottage of the Guild of Småland, a former care-
taker (Per Bladh) used to work at the police force. This
would explain why the wall hanging was taken to the police
to certify its authenticity. 

What is it that makes the date of the wall hanging so obviously
wrong? The conservator’s suspicions have already been
mentioned, but how would an art historian and an ethnologist
see that the date on the wall hanging is incorrect. They would
probably become sceptical because of the atypical way in
which the wall hanging is painted. The figurative motifs and
all of the decorations are very plain, indicating a wall hanging
of Per Svensson with a later date. The characters are also rel-
atively badly executed, indicating that the artist is very old,
possibly with bad sight or even with shaky hands. The art his-
torian and the ethnologist also know when Per Svensson was
active as a painter. It is unbelievable that he was active in
1803, when he was only 16 years old. According to Elisabeth
Berglin, PhD in ethnology and an expert on Johannes
Nilsson’s wall hangings, Per Svensson starts as an apprentice
to Johannes Nilsson about 1808. He could have painted wall
hangings before that, but unlikely before 1805 (Berlin, 2000).
Pablo Viking-Faria, curator at the Museum in Varberg and a
specialist in agricultural history, states that Per Svensson
painted wall hangings during the period between 1810 and



4-7th June 2003, Reykjavik, IcelandIIC Nordic Group 16th Congress “Art Forgeries” 80

seen (Figure 4). The original date of the painting was indi-
cated on the label on the back and was also visible using
raking light. The style of the painting and material used is in
accordance with the original date.

1860. This assumption is based on studies of the Strömbom
collection2 (Viking-Faria, 2001).

The wall hanging was thoroughly examined and the yellow
paint was sampled. An examination with a Scanning Electrical
Microscope (SEM) showed that the pigment is a kind of
chrome yellow (see figure 3). Chrome yellow was not sold on
the market until between 1815 and 1820. (R.D. Harley, 1982).
Using infrared photography the original date, 1853, could be

Fig. 4
Using infrared photography the original date, 1853, could be seen.

Fig. 1
The teaching of Christ and the wise men in the burning furnace
by Per Svensson from Duvhult.

Fig. 3
The SEM-analysis showed that the pigment is a kind of chrome
yellow.

Fig. 2
A typewritten label glued to the back of the wall hanging.

2 The Strömbom collection contains 125 numbers of wall hangings from southern Sweden. Nils Strömbom was one of the first who, dur-
ing the 1930’s, started to take an interest in the painted wall hangings, their history, iconography and above all their attribution. The collec-
tion is now in the museum of Varberg in Halland, Sweden.
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The second example concerns a less obvious dating
manipulation. This wall hanging was also painted by Per
Svensson, was originally from Saxhult in Småland and is
now the property of the Guild of Småland. It is a very typical
Svensson wall hanging and it portrays the three wise men
worshipping Jesus and the five wise and the five foolish
vergins (Figure 5). The complete surface is more or less
filled with characters and details. According to its
date,1805, the wall hanging is from his very early period.
This is indicated not only by the date but also by the style
and materials used.

If the wall hanging was from 1805 it would be one of the
very first made by Per Svensson and thereby somewhat of
a sensation. At first sight no over-painting is evident, but
with a closer examination and a trained eye it is possible to
spot that the third figure is over-painted, since it is some-
what darker. Infrared photography shows that the original
date of the wall hanging is 1845 (Figure 6).

As shown in the first case manipulated dating can be unveiled
if the date is not in accordance with the history or style of the
object or with the materials used. In the second case present-
ed here there was no suspicion of faked dating. Despite that,
a technical examination showed that the dating was not cor-
rect. More of the wall hangings from the early period of Per
Svensson have been examined at SVK and was found incor-
rectly dated. Could this even imply that Per Svensson started
to paint wall hangings somewhat later than 1805-1808,
which is a period favoured by the art historians?

Over the last ten years SVK has conserved most of the 50
wall hangings belonging to the Guild of Småland and found
that more than 12 % have manipulated dates. It is rather
unusual that so many wall hangings from one collection are

manipulated, creating the suspicion that someone close to
the Guild distorted or faked the dates. Could it be August
Jonsson, who sold most of the wall hangings to the Guild,
who changed the dates with the aim of making some more
money from them? The fact that most of the manipulated
wall hangings came from Saxhult, where Jonsson lived and
also purchased many wall hangings, supports this theory.

DISCUSSION 

The aim of this article is not to investigate who is guilty or
not of falsification, but to shed some light on the problems
of dating and to point out the importance of having conser-
vators, with their more scientific background, taking part in
research concerning painted wall hangings. Cooperation
between different disciplines is necessary if the research is
to be as factual as possible. Otherwise there is always a risk
that some aspects are forgotten, are not considered impor-
tant or are overlooked. It is vital to realise that stated facts
can even turn out to be wrong if there is a lack of coopera-

Fig. 6
Infrared photography shows that the original date of the wall
hanging is 1845.

Fig. 5
The three wise men worshipping Jesus and the five wise and the five foolish virgins by Per Svensson.
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tion. Hopefully the future will see a change in the direction
of research in this field.

How are we then to handle this type of manipulated dating
and what do we do when conserving this kind of object?
Should the over-painting be removed or only documented
and filed? In the case when the dates have been changed for
over a hundred years, is it then a part of the history of the
object or should it be looked upon as a falsification and
treated jurisdictionally? Misleading manipulation with the
intent to increase the economical value of an object can be
seen as falsification, can it not? The problems may arise if
the wall hanging in the future is to be sold. The owner may
not necessarily be interested in giving a buyer all the facts
about the original dating. The Guild of Småland or other
homestead museums or museums in general are unlikely to
sell their objects, but what if the wall hanging belongs to a
private person or an antique dealer?

The answers to these questions are neither simple nor
unambiguous and would probably vary from which point of
view you look upon the object. From the viewpoint of the
conservator and the ethnologist, whatever happened to an
object after it was taken out of use is also part of its history.
To remove later additions can therefore be looked upon as
unethical. So despite not belonging to the original painting
the manipulated date should be left unchanged, since
otherwise part of the context of the objects will be lost. It is
important though that all information about additions and
changes are thoroughly documented. The art historian and
the restorer are more inclined to see the original as the
most important however and would prefer that the over-
painting be removed. Also from the perspective of juris-
diction a falsification should be removed so that no one in
the future will be mislead again. A label with information on
the back of the wall hanging, as in the first case presented
here, is not enough to stop future crimes.

My personal opinion is that if an object is found to be
falsified and furthermore this has been well documented, it
gives an extra dimension to the object and its history. This
in turn ought to make it more interesting and spectacular,
which may influence the price in a positive way. These
factors support the retention of manipulated dates, as long
as all additions are recorded and that the documentation
follows the object wherever it goes.�
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INTRODUCTION

Most of the artifacts in our collection come from donors,
the majority of whom are survivors of the Holocaust and
liberators who fought in the armies that ended the night-
mare. Collectors of Nazi-era memorabilia also contributed
items, but unfortunately some of their artifacts lack prove-
nance. These artifacts can only be traced to a dealer or an
auction house, or more recently to an online trading site.
Over the last ten years several such donations were offered
to the museum. Researching the artifacts that lack prove-
nance led us to a surprising discovery: there now exists a
cottage industry in several countries that turn out large
numbers of Star of David badges, armbands of all kinds and
various pieces of striped prisoner uniforms. 

Most of the textile artifacts connected with the Holocaust
fall in four categories: Star of David badges used to identify
Jews in occupied territories, armbands used in ghettos and
camps, prisoner identification badges and prisoner uni-
forms used in Nazi concentration camps.

Before we attempt to identify forgeries, we must under-
stand the historical context of the originals.

STAR OF DAVID BADGES

The yellow six-pointed star badge is one of the most famil-
iar symbols of the Holocaust era. It is also the item that fig-
ures most often in forgeries. The star badge was designed
to make Jews instantly identifiable. It was an easy way to
brand the Jewish population in Germany and in all occupied
territories. Wherever these ominous stars appeared, the
creation of ghettos began, followed with the deportations to
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transit camps, labor camps and then to the extermination
camps in the east. 

The Nazi Government's decree on the wearing of the
star badge was issued in September 1941, and in the
spring  of 1942 the star was also made compulsory in Nazi
occupied France, Belgium and the Netherlands. This decree
specified that the star had to be at least 10 cm from point
to point, made of yellow fabric with printed black outline
and lettering. It was to be stitched to the outer garment on
the left side of the chest. One and a half million stars were
printed in Germany. In the middle of the star was the
German word “Jude” in stylized letters. They were distrib-
uted in Germany, Austria, the Czech Protectorate and parts
of occupied Poland.

To separate the Jewish population, different countries
had different badges with different designs and inscriptions.
In Nazi occupied Western Europe (Germany, France,
Belgium and the Netherlands) four similar star badges were
issued. In Eastern Europe there was more variety in the
style of the star badges. Some badges were home made,
some were made in small workshops and others were cen-
trally manufactured and distributed. For example in the part
of Poland administered by the so-called General
Government, Jews had to wear a blue star armband instead
of the yellow star badge. Some of these blue star armbands
were hand embroidered, while others were printed and
machine stitched in small workshops.

In France the star was manufactured, based on the
orders of Captain Danneker, SS (Schutzstaffel, the elite
guard of the Third Reich) chief of Paris. The star and the let-
tering were printed on yellow cotton fabric in a small print-
ing shop on industrial roller printers. The star design and
the lettering were etched into rollers and the fabric was fed
through the etched rollers. It was a fast process. A total of
400,000 star badges were printed. All aspects of the manu-
facture of the star badge are well- documented: the name
and location of the printer, the name of the supplier of the
yellow cotton, the price per meter, the type of fabric
(sateen), and even the exact shade of yellow (old gold). The
French police were in charge of distribution. Jews had to
line up at the police station with their identity cards and their
textile ration coupons and were given up to three star
badges per person. Since many Jews decided to go into
hiding, rather than claim their star badges, only 83,000 of
these stars were distributed according to a German survey
in September 1942.

The printing process was essentially the same in Germany,
the Netherlands and Belgium. Each country produced print-
ed yellow yardage, and the star badges were cut from this
fabric at the time of distribution. In Belgium the star was
printed with only the letter “J” and a period, so that it could
serve to mark the Flemish speaking as well as the French
speaking Jews of Belgium. In April 1942, 500,000 stars
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were printed in the Netherlands; they had the word for Jew
in Dutch, “Jood”, in stylized letters. (Figure 1)

ARMBANDS

In the ghettos, not only did everybody wear a yellow star
badge but many people had special armbands as well. The
armband usually had to do with the individual's work or
assignment. Those whose work was important either for the
day-to-day running of the ghetto or for the German war
effort were temporarily spared deportation to the camps. It
became a matter of life and death to create work assign-
ments for every resident of the ghetto and to show the
importance of his or her work with a special armband. The
wearer of the armband “Organization Tod” was clearly iden-
tified as working for the German war effort because the
organization was building roads and bridges. In the ghettoes
there were armbands for sanitation workers, messengers,
firemen, policemen, doctors and many other assignments.

In the Warsaw ghetto, at one point there were as many
as 19 different armbands used. This practice proved to be
confusing for the Germans, so later most of these arm-
bands were outlawed and only the police had a special arm-
band in addition to the blue star armband everybody was
required to wear. 

From the ghettos people were transported to the camps.
There were hundreds of camps in German occupied
Europe, extending from Norway to Serbia. Some of the
camps are well known, like Auschwitz, others are less
known transit camps, labor camps and sub-camps. 

The concentration camps had their own system of
badges and armbands identifying different categories of
prisoners, and they were different from the ones used in the
ghettos. The identification badge system of the camps is
illustrated on German posters (Figure 2). Each prisoner had
a number and a combination of triangles and letters on the
left side of the chest and on the side of the right leg. The tri-
angles were color-coded. A yellow triangle pointing upward
marked Jewish prisoners. All other triangles were pointing
down: red for political, green for criminal, blue for immi-
grant, purple for Jehovah's Witness, pink for homosexual,
and black for Gypsy or vagrant prisoners. A small circle was
used for prisoners from a penal battalion; a large circle for
repeat offenders, and the letters referred to the prisoner's
nationality, such as “P” for Polish or “F” for French. All of
the prisoners wore these identification patches, but some

prisoners had special assignments as well and wore arm-
bands accordingly. For example doctors, medics, or capos
had special armbands.

CONCENTRATION CAMP PRISONER UNIFORMS

Another Holocaust artifact that shows up often at auctions
and is seldom authentic is the striped prisoner uniform
(Figure 3). Most prisoner uniforms were made of cotton or
a blend of cotton and wool and had vertical blue stripes on
a gray background. The stripes were about 2.4 cm wide and
printed on both sides of the fabric. The weave structure of
the fabric was balanced twill, broken twill or plain weave.
The coarse yarn was spun of short staple cotton sometimes
around a rayon core. Some camps had summer uniforms

Fig. 2  
German poster of prisoner identification badges.

Fig. 3. 
Concentration camp uniform jacket.

Fig. 1  
Dutch Star of David.
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rics. Since most synthetic fibers were developed after World
War Two, fiber analysis can prove helpful for establishing
approximate dates. Fiber analysis of a star badge belonging
to a collector revealed that the fiber in the backing is actually
Olefin, which was only developed in 1957 as a textile fiber.
Olefin fabric was used to make heavy-duty sacks and carpet
padding, as a kind of synthetic replacement for hemp or
sisal. The outline of this star is not printed but machine
zigzag stitched. There is no evidence that the zigzag stitching
method was ever used in the manufacturing of the real star
badges. On this same star the word “JUDE” is stamped
rather than printed, and stamps were not used in the original
manufacture of these stars.   

Sometimes magnification reveals details that help decide
an artifact's authenticity. In the case of a star badge that came
to the Holocaust Museum from a German auction house, the
lettering seems to have water damage (Figure 5). This would
be unusual because the star badges were made to be wash-
able, and the printing was not normally damaged by water.
The star seems to be soiled in the upper right area. However
under magnification the dirt turned out to be airbrushed red
pigment and the water damage was in fact gray paint.
Looking at the cut outline of the star under magnification, it
seemed fresh, the threads were not worn, the ends of the
threads are not tapered as we would expect from a fabric that
was cut, used and damaged in the rain over 60 years ago. No
needle holes could be found anywhere on the star to indicate
that it had been sewn to a garment at one time.

Ultra violet light test

Antique dealers often claim that their merchandise has
“passed the black light test” and therefore it is authentic. In
fact black light is ultra violet light, and it is sometimes used
in the examination of artifacts. It can help to detect the
presence of different materials that may have been added
as part of the repair or restoration work and may only be
visible in ultra violet light. For this kind of examination, long
or medium wave ultra violet light is used, with wavelength
of 280 nm to 320 nm. In examining textiles, ultra violet light
can be useful to detect the presence of optical brighteners.
Optical brighteners are colorless dyes that are added as a
finish to white textiles because their blue fluorescence can-
cels out the yellowing that occurs in the aging of white fab-
rics. In 1941, the I.G. Farbenindustrie in Germany patented
the use of a fluorescent whitening agent under the name

as well, made of blue and white striped linen, with the
stripes woven rather than printed.

The jacket was tailored in a work-shirt style, with metal
or plastic buttons in front; the pants were made to be worn
with suspenders and had buckles on both sides of the
waistband for size adjustment. The uniforms were not
identical since they were not all made in the same factory
from the same pattern, but in small workshops from sim-
ilar fabrics and using similar patterns. Besides the well
known striped uniforms there were other uniforms in use.
In the early years of the Dachau camp, prisoners wore
white uniforms and later striped pants with a navy jacket
before they switched to striped uniforms. When camps
ran out of uniforms they used civilian clothes marked with
oil paint. One of the last major transports to Auschwitz, in
the summer of 1944, consisted of Hungarian Jews. The
women of that transport were given gray cotton dresses
as uniforms.

AUTHENTICATION

Provenance

With so many different badges, armbands and uniforms
coming from many different sources, distinguishing between
an authentic artifact and forgery can be difficult.

Documentation and provenance have to be considered
first. If an artifact has a well-documented provenance, its
authenticity is rarely questioned. If the artifact cannot be
traced to a reliable source, it is compared to other known and
well-documented examples of the same type. In figure 4, two
French Stars of David are compared. The one on the left does
not have good provenance and does not compare well with
the other that has good provenance (Figure 4). On the left the
lettering is almost childish, the fabric is pale yellow, not “old
gold” as in the original stars, and the weave structure is not
satin but plain weave. Since it lacks the known and well-doc-
umented characteristics of French Star of David badges, the
star on the left is not authentic. 

Materials, manufacturing and condition

The investigation of questionable artifacts begins with the
testing of the materials and an examination of the condition.
However, factory-produced fabrics of 60 years ago are not
always distinguishable from more recent machine made fab-

Fig. 5  
Fake Star of David with airbrushed "dirt".

Fig. 4  
Comparison of fake and authentic French Stars of David.
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probably did not know that the abbreviation KL stands for
Konzentrations Lager and thus the label reads:
“Konzentrations Lager Lager.”

A prisoner cap was recently brought to the museum for
authentication. The cap is cut the same way as an authentic
cap but it is made of mattress ticking, a striped fabric that
may remind the buyer of the stripes of prisoner uniforms,
but was never used to make uniforms. The cap has been
dyed with a pinkish dye and distressed to give it a dingy,
worn look. The two colors on the badge, the black triangle
with the yellow star suggests that the inmate was a Jewish
Gypsy. Although this is theoretically possible, it is unlikely,
because the Nazis used the racial definition of Jewish, not
the religious one. 

Another cap bought online was made of a white and light
blue striped lightweight cotton fabric (overdyed and dis-
tressed again), a color combination and a type of fabric that
was not used for prisoner uniforms. The prisoner number
on the cap is 3.557.129, which means that in the camp
where this cap came from there would have been more than
3 million prisoners at a time. In fact the highest number of
prisoners at any camp at one time was in the hundreds of
thousands, not millions. 

The collector who wanted to donate a prisoner uniform
felt very good about his online purchase because it was
accompanied by a Certificate of Authenticity (Figure 7).
When read carefully it is clear that the certificate does not
claim that the uniform is authentic. It only says that the uni-
form was bought in Poland. The striped pants are in fact a
vintage version of the fashionable Capri pants (in the 50's
they were called pedal pushers). The waistline of the pants
is shaped with darts. But authentic prisoner pants don't
have darts around the waist, for shaping they rely only on
buckles and straps on the sides of the waistband. The pants

Blankophor B, for use in whitening cotton fabric and as an
additive in detergents. Blankophor B was not added to the
manufacturing process of white cotton until after World
War Two, and it was only added to detergents in 1949.
Because optical brighteners for textile whitening were used
only after World War Two, it seems that their presence or
absence may be helpful in establishing approximate dates.
There are however a few drawbacks in relying on optical
brighteners for dating. One problem is that optical bright-
eners can only be detected on white fabric; another prob-
lem is that like most other dyes optical brighteners are sub-
ject to fading. But the biggest problem is that since they
have been added to many laundry detergents since 1949,
the possibility of contamination by washing exists. Keeping
this in mind we examined many of the white armbands in
our collection and found that none of them exhibited the
characteristic blue glow of optical brighteners under ultra
violet light. However some of the questionable armbands
did. Two armbands, purchased by a donor, show the char-
acteristic bluish glow of optical brighteners under ultra vio-
let light. Since the possibility exists that the presence of
optical brighteners is due to contamination by laundering,
it is important to apply other criteria as well, to judge
authenticity. The amount of soil and the distribution of soil
on the armbands look suspicious (Figure 6). It seems that
most of the dirt was applied to the front of the armband,
and it was applied to the folded armband. That is why there
is such a marked difference between the front and the back
of the armband. This armband did not get dirty while in use.
The reverse of the same armband is clean and new looking
but the folded edges are sloppy. Real armbands have care-
fully stitched double folded hemmed edges; they were
made to last, even when worn every day.

Another armband we examined is supposedly from
Denmark was made of off-white cotton, so only the white
cotton thread shows the presence of optical brighteners. It
has another problem as well, which has to do with curator-
ial content. The stamp in the corner indicates that it is from
a Danish camp: Danemark. But there were no camps of this
type in Denmark where this star could have been used. 

Such errors in content are frequent in forgeries. For
example one of the collectors' armband had a label inside
indicating that it came from Dachau with a date of 1942.
None of the authentic armbands were labeled. But had they
been labeled, the label would not say “KL Lager Dachau”,
because that is redundant. The person making the label

Fig. 6  
Soil distribution on fake armband.

Fig. 7  
Certificate of authenticity.
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were originally blue and white striped, but were dyed with
gray. The gray dye not only changed the white stripes to
gray but also toned down the blue stripes to make them
faded and old looking. Because it was dyed with gray, the
pockets and even the little twill tape loop inside the waist
match the gray of the pants perfectly. In the authentic pris-
oner uniform the pockets are made of khaki or white cotton
fabric. Matching colors was not a priority for the makers of
prisoner uniforms. Looking at the hem at the bottom of the
legs we can see from the wrinkles that at one time they were
gathered with elastic or a drawstring. Prisoner pants legs
were never gathered at the hem. The two patches in the
front are randomly stitched; there is no hole behind them.

We received a complete prisoner outfit from a donor who
purchased it at an auction in Germany. The collection con-
tains a dress, a jacket, a pair of pants and a cap. What is
most striking about this set is the fabric. Only the face of the
fabric has printed stripes; the reverse is gray without
stripes. No uniform was made of this kind of fabric because
this would have allowed the prisoner to hide the stripes
identifying him as a prisoner, by simply turning the uniform
inside out. There are also major differences in tailoring. An
authentic prisoner dress is made all in one piece, whereas
this dress was cut at the waist. 

The jacket in this collection is made to be almost attrac-
tive with a rounded collar and rounded pockets; neither of
these features appears on an authentic jacket.  There is an
unusual hole in the chest area that seems to have been cut
on purpose. It is a straight, horizontal cut; the vertical
threads have been loosened above and below the cut while
horizontal threads are untouched. There is no sign of abra-
sion or tearing around this cut. None of the uniform pieces
in this collection show any of the usual wear damage or
wear pattern. On the jacket the elbows are not stretched
out, the buttonholes are not worn, the inside of the collar
is not abraded, and the shoulder area does not look as if it
had been exposed to sun and rain.

The pants from the same collection are unusual
because they are unfinished (Figure 8). They could not
have been worn as they are. There is an opening in the
front but no fly, there is no real waistband with a closure,
no buckles, no pockets. It seems they were not made to be
worn. The question is, who made them and for what pur-
pose? These pants may have been props or costumes for
a theater or movie production. On the right leg the red
identification patch is made of wool felt, another unlikely
fabric, and under the patch there is a smaller cotton patch.
If these pants were costumes in a movie production, it is

Fig. 8  
Unfinished prisoner costume.

Fig. 9  
Alteration in the seat area of the pants.
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One of the most interesting examples of commemora-
tive use of striped clothing is the story of the St. Ottilien
orchestra. St. Ottilien is the name of the hospital where
some of the camp survivors were taken after liberation.
This is where recuperating Jewish musicians formed an
orchestra that later performed all over Germany in repro-
duction prisoner uniforms (Figure 10). A tailor, from the
vicinity of the hospital, made the uniforms of heavy cotton
fabric according to Henny Durmaszkin-Gurko, the only
member of the orchestra still alive today. From the photo-
graphs of these concerts it seems that the striped suites
were tailored like fashionable men's suits with lapels and
shoulder pads.

In 1987, former prisoners requested help from the
camp at Sachsenhausen in obtaining uniforms to wear on
commemorative occasions. The camp ordered striped
fabric and made it available to former prisoners, to other
former camps, and to DDR (East German) television.
There are still 19 bolts of this fabric left in storage in
Sachsenhausen together with 15 complete prisoner uni-
forms made from it. The tailoring of these copies is sim-
plified compared to the originals. The darts that serve to
shape the garment are omitted, the sleeves are not
tailored, instead they are cut in one tubular piece. The
fabric is a poor copy of the original; it is 100% wool (none
of the original uniforms was made of pure wool), and the
blue stripes are somewhat narrower than on the authentic
fabric.

On at least one occasion, a former prisoner is known to
have traded his worn uniform for a brand new copy. The
old uniform is now in storage at the memorial site. In this
instance, the copy served to prolong the life of an authentic
camp uniform.

Many of these copy uniforms are displayed at former
camps that have become memorials. Their use on exhibit
can only be justified if the accompanying label clearly
identifies them as copies. However, in an exhibit on the
subject of how the Holocaust is memorialized, these
copies would find their proper context as artifacts.

The U.S. Holocaust Memorial Museum’s collection and
permanent exhibit relate to the time period of the
Holocaust and in that historical context these post-
Holocaust copies cannot be considered authentic. 

Some of the copies are being displayed and sold as
authentic, and in that context they become forgeries.�

possible that the small patch did not show up through the
camera lens, so a larger, more visible patch was sewn on
top of it. While there is no way to prove this theory, we
know that in the past 60 years hundreds of movies were
made about World War Two, and many of those movies
had concentration camp scenes with prisoner uniforms. It
may be that some of the props and costumes found their
way to flea markets, and from there to antique dealers.
Soon after the end of World War Two, Nazi memorabilia
became collectible and in the last 15 years Holocaust
memorabilia has started showing up at auctions. Since the
Holocaust Museum opened in 1993, collectors in large
numbers began to look for Holocaust related items. We all
know that if there is a demand the market will provide to
meet that demand.

I made inquiries to find out what happened to the uni-
forms from the well-known movie “Schindler's List”. I
found out that when a Hollywood studio produces a movie
in a foreign country, it does not ship the props and cos-
tumes back to the studio because shipping costs too
much. So the props and costumes are left behind. In the
case of “Schindler's List”, everything was left in a ware-
house in the outskirts of Krakow, Poland. A recent check of
the inventory revealed that some uniforms have “walked
away” from the warehouse.

Gray area

Occasionally a uniform surfaces that challenges us to reex-
amine well-established notions about these artifacts. A pair
of pants was donated to the museum that has a triangular
addition in the back from the waistband to the seat (Figure
9). This suggests that the prisoner gained weight during
his stay at the camp, which made the alteration necessary;
a very unusual circumstance. Normally, as prisoners lost
weight they tightened the buckles on the sides of the waist-
bands, and sometimes even used pieces of string as belts
in an effort to keep their pants from falling. It was discov-
ered that the alteration was made after liberation when the
former prisoner wore his uniform in a memorial parade.
This uniform became the starting point of research that led
to the discovery of prisoner uniforms made after liberation
for commemorative purposes. In the first few years after
the war there were yearly gatherings of survivors where
most of the participants appeared in their striped uniforms.

Fig. 10  
1946 performance of the St. Ottilien Orchestra.
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When planning the investigation of an art object, it must
first be considered which properties might yield clues as
to its origin. Often the judgement of genuineness will be
based on a sum of different archaeological, art historical
and technical aspects.

The simplest way of trying to determine if a certain art
object is a fake, is to establish its age. This can be done by
well established methods for wood (and other carbon con-
taining materials) and for ceramics, but for metals and
glass there are no such methods. There are however other
means, by which an approximate date of an object can be
assessed. For metals this will be the techniques used for pro-
duction of the object, the alloy and the degree of corrosion.
For glass objects the assessment will mainly be based on
the chemical composition.

TECHNOLOGY

The first approach when dealing with a possible fake art
object should be a physical examination. 

Normally a lot of information about the production tech-
niques used can be deducted just from careful examination
with the naked eye or using a magnifying glass. Often
forgers have used modern techniques and modern tools,
or have worked in technological traditions not typical of the
pretended age and date. It should on the other hand be
emphasised, that the use of ancient techniques is not a
proof of antiquity.

Some surface details are not visible to the naked eye,
in which case it will be necessary to use optical
microscopy or SEM (scanning electron microscopy).
Normally the SEM will accommodate only small objects,
but in case of larger objects copies of areas of interest can

METALLURGICAL AND ANALYTICAL METHODS 
IN THE REVEALING OF ART FALSIFICATION

ARNE JOUTTIJÄRVI

be made using silicone rubber. As casts can be made from
inaccessible places, for example the inside of cavities, this
method can also yield information otherwise unattainable.

The technical processes available to various civilisa-
tions throughout history have been documented through
a large number of investigations, but even if comprehen-
sive publications can be found on specific materials and
technologies, most information must be gathered from
papers scattered in a wide variety of periodicals. In the fol-
lowing only a few examples of this type of investigations
used will be given. It must be remembered, that even if
quite a substantial amount of research has been done, our
knowledge of past technologies is still far from complete,
and controversies can still be seen in the literature. 

Objects with incised design were produced from the
Bronze Age onwards. I dealing with such an object it is
important to determine whether the design was made with
the aid of a tracer or by cutting with a graver or a scorper.
The tracer is a small chisel-like tool which is hammered in
to the surface with a series of light blows. If held in the
correct angle, it will leave an incised line in the metal. No
metal is removed, and there will be a small mound on each
side of the line. The graver and the scorper, on the other
hand, make a line by cutting away metal leaving no
mounds.

The cutting edge of graver and the scorper can only be
made from a metal of great hardness and toughness, and
were therefore not used before the advent of steel just
around 1000 B.C. The presence of cut lines will therefore
be a proof of a date not older than Iron Age. The tracer on
the other hand can be made from a bronze with a relative-
ly high content of tin, hardened by cold deformation.

ABSTRACT

This paper deals with the scientific methods which, com-
bined with art historical or archaeological evidence, can
be used for disclosing fake objects of art. Judgement
should always be based on a number of different charac-
teristics including production technologies, alloy, contents
of impurities and trace elements and corrosion. In evalu-
ating technological traditions and chemical analyses, it is
extremely important that the assessment is based on a
sufficiently large data base of earlier investigations.
Published analyses, especially non-destructive, should be
used with caution as the results could be erroneous due
to surface corrosion.

KEYWORDS
Fakes, scientific methods, technology, metallography,
alloy, impurities, corrosion, databases.

ABSTRACT

Artiklen omhandler de naturvidenskabelige metoder som, sam-
men med en kunsthistorisk og kulturhistorisk bedømmelse, kan
anvendes ved afsløring af forfalskede kunstgenstande.
Bedømmelsen bør altid baseres på flere forskellige forhold, som
f. eks. Håndværksmæssig teknik, legeringssammensætning,
sporelement-analyse og korrosion. Når man skal bedømme
håndværksmæssige traditioner og kemiske analyser, er det
overordentligt vigtigt at have en tilstrækkeligt stor database af
referenceanalyser fra tidligere undersøgelser. Publicerede ana-
lyser skal, især hvis de er udført med ”ikke destruktive” meto-
der, anvendes med meget stor forsigtighed, da de kan være mis-
visende på grund af selektiv korrosion af metallets overflade.

NØGLEORD
Forfalskninger, naturvidenskabelige metoder, teknologi,
metallografi, legering, sporelementer, korrosion, databaser.
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Since items bearing inscriptions have always attracted
more interest by collectors, the identification of an inscrip-
tion made by cutting on an older item does not necessar-
ily mean that the item itself is a fake. It could be a genuine
object that was “improved” to raise its value. Of course
Iron Age objects can also be furnished with fake
inscriptions. In this case, the best indicator of antiquity in
the case of inscriptions will be that the corrosion layer is
well developed down in the incised lines.

Casting technology can also be indicative as to the age of an
object. Cast bronze objects whether being Greek, Etruscan
or roman was normally cast by the cire-perdu method. This
means, that objects having mould marks as if they were
cast in a piece-mould are liable to be fakes. It is also
important to pay attention to fractures, as there are exam-
ples of fractures made in the casting of an object (Young).
The same will apply to repairs, if a forgery is made in a
mould taken from an original object repairs and fillings will
still superficially look authentic, but closer examination will
reveal that they are an integrated part of the casting. 

A third example could be the use of drawn wire. Even if
tools resembling drawplates are known from around 1000
B.C., there is no evidence of the use of drawn wire before
the 6th or 7th century A.D. 

Before the medieval period, wire could be made by
twisting strips of metal cut from the edge of a sheet of
metal, followed by rolling between two plane slabs of stone.
This type of wire is called “block-twisted” or “strip-twisted”,
and is easily recognised by its helical seams (Figure 1).

Wire could also be made by forging, and there is evi-
dence, that swages have been used from the Bronze Age
(Oddy 1980).

A third method, the strip drawing will leave only one fine
line running lengthwise, and can show a superficial
resemblance to drawn wire (Carroll 1970). The wire is
made by drawing a narrow ribbon, cut from a thin sheet,
through holes in a “drawplate”. The “drawing” serves to
roll the strip up into a long scroll, and no great force needs
to be exercised. The method is best known from Egyptian
jewellery, but similar methods in use in Europe could
explain the early finds of “drawplates”. 

The appearance of drawn wire in a seemingly ancient
object will prove it to be a fake, but unfortunately, in most
cases; it is not possible to prove the genuineness of an
object. As knowledge of ancient techniques becomes
more widespread, the art forgers will try to deceive collec-
tors and art historians by copying the visible characteris-
tics of past technologies. The spiral seams of strip twist-
ed wire are known to have been copied on fake jewellery,
but sometimes this has been seen to be accompanied by
other unauthentic technologies like for example electro
gilding seen on fake “Greek” jewellery (Ogden). Taking only
one technology used in the production of an art object as
proof of age, must therefore be considered inadequate. 

The evaluation of technology can often be aided by metal-
lurgical investigation. This will normally mean that a
sample will have to be taken from the object, a fact that
often discourages the conservator or art historian from
this kind of examination. The sampling however does not
need to be clearly visible to the naked eye. First of all, the
samples can often be taken in places not easily visible, and
the amount of material needed can be very small.

How small the metallurgical samples might be can be
illustrated by the recent examination of the Gundestrup
Cauldron on the National Museum of Denmark. Samples
for metallurgical examination were taken from the edges
of the silver plates. The sampling was done using a jew-
eller’s hacksaw with the thinnest possible saw blades
(8/0). The weight of the samples was only 1 to 4 mg, and
the size around 2 mm, but this proved to be sufficient for
making a polished cross-section.

Examination of polished and etched metallurgical samples
will reveal more detailed information about the type of
alloy and its mechanical and heat treatment history. A
detailed study of welding, brazing and soldering tech-
niques can be done as well as of surface treatments (gild-
ing, tinning etc.) and corrosion.

Metallographic examination will normally be done
using optical microscopy, but can often be aided by the
use of SEM. In that way the microstructural information
can be complemented by chemical analyses of selected
structural elements, and the distribution of elements in the
various microstructural components can be mapped.

Fig. 1
Strip twisted wire showing the typical helical seam.

Fig. 2
The development of copper alloys. Arsenic bronze=Cu+As;
Tinbronze=Cu+Sn; Brass=Cu+Zn; Gunmetal=Cu+Sn+Zn+(Pb)
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CHEMICAL COMPOSITION

Both metals and glass are man made materials, and as such
dependant on developments in smelting and production
methods, technological traditions and accessibility of raw
materials. A simple analysis of the alloy content of a metal-
lic item can therefore often be a valuable aid in determining
its age. This can be illustrated by looking at the develop-
ment of copper alloys (Figure 2). 

The earliest coppers were usually native, or unsmelted, and
typically contain low amounts of impurities. With the devel-
opment of the smelting process came the arsenic contain-
ing bronze which was later replaced by tin-bronze. 

Before roman times the use of tin-bronze had dominated
for almost two millennia, although the alloying of bronze
with lead was introduced in the beginning of the first mil-
lennia B.C. In the beginning of the imperial period, the
Romans adopted a new alloy from the areas to the north
of the black sea. This alloy was brass, the alloy of copper
and Zink, but the Zink itself was not known as a metal until
a much later time. 

The Zink evaporates at 907°C, and can only be pro-
duced by distillation, a process not invented in Europe
before the beginning of the 18th century. The Roman brass
was made by heating Zink ore and copper filings with char-
coal in a closed crucible.

The production of brass was much centralised, and an
important production area seems to have been situated in
the surroundings of Aachen.  

It seems that forgers, not having detailed knowledge of the
use of alloys in antiquity, have often used modern Zink con-
taining alloys instead of tin-bronze when imitating Bronze
Age and early Iron Age objects. This is known from a long
series of fake Sardinian bronze figurines (“bronzetti”) pro-
duced in the 19th century (Atzeni et. al. 1992), and from a
number of other objects of which a few will be mentioned.

In the exhibition: “Fake-the art of deception” at the British
museum in 1990, two Etruscan statuettes were presented
(Jones 1990). Although fairly similar, one of them was
shown to contain copper with some tin and a little lead, typ-
ical of early Etruscan bronzes, but the other was made from
copper with Zink, i.e. a brass. This was of course not pos-
sible for an object of Etrurian origin, and the statuette had
to be a later copy. 

When analysing a number of Luristan bronzes, the same
discrepancy vas seen (Moorey 1964). Some objects,
already for other reasons considered to be of dubious
authenticity, turned out to be made from brass containing
14 to 18 % of Zink. The Luristan bronzes dates from the
middle of the third to the middle of the first century B.C.

A third example of the use of brass instead of bronze is
found in Germany. A lockmaker by the name of K. Sioli
(1848-1913) who lived in Halle a. d. Saale, seems to have
specialised in producing copies of bronze age axes and
daggers, which found their way to German museums, one
of them even with an apparently documented find spot
(Bemmann 1983). 

Later investigations have shown that the forgeries
were produced in series by casting in the same mould. At
least one of the moulds was taken from an original, known
bronze. The castings were all made with a rather heavily
leaded brass, and could therefore be easily disclosed by
metal analysis.

The roman method of producing brass had one very
important limitation. Due to chemical causes, the resulting
percentage of Zink in the alloy could not exceed 28-30 %.
This fact has also been unknown to some modern forgers,
and for instance fake roman brass coins have been identi-
fied by excessive contents of Zink. 

The use of alloy as an indicator of age is not limited to
copper alloys. Even if gold is normally only alloyed with
silver and copper, the absence of these elements can in
certain circumstances be used a guide as to the genuine-
ness of an art object. This was the case with two
Mycenaean gold plates made from almost pure gold with
just traces of silver and copper (Buchholz 1970). This is
very unlikely since in Mycenaean times the technique of
parting gold from silver was not yet developed. Gold
objects produced before the middle of the 1st century B.B.
usually has a silver content in excess of 5 %.

Apart from the overall alloy types, the analyses of impu-
rities and minor trace elements can also be of great
importance in the disclosure of a fake, or the dating of an
object. 

A simple ring, thought to be a bangle, was found at the
surface in the near vicinity of an iron-age dig-site. The aim
of the analysis was to establish or refute a connection
between the object and the site. 

Analyses showed that the ring was made from brass
with a Zink content of approximately 19 %, meaning that
it could very well be of roman iron-age date. However, it
had a relatively high content of antimony (0,8 %) and
arsenic (2,5 %). This is very unusual for roman copper
alloys, since they are generally made from copper of a
purity not seen in any other period.

The early medieval period was a period of repeated
remelting of roman bronzes, and it is not easy to define
any consistent groups of alloys until the 10th century. By
the 9th century Europe was beginning to see a new primary
production of metals, after a period of stagnation intro-
duced by the collapse of the Western Roman Empire.
When mining was resumed, new ore bodies were exploit-
ed some of which contained rather large amounts of
impurities like arsenic and antimony as it can be seen
from figures 3 and 4.

The content of arsenic and antimony in the ring is
marked by a grey line, and from the diagrams, a dating
between 1300 and 1600 A.D, seems to be most likely. The
ring could perhaps be part of a late medieval bridle lost in
the field.

In the1970’s three apparently Mesopotamian bronze heads
appeared on the art market. One of them was acquired by
the Museum für Vor- und Frühgeschichte in Berlin. On the
basis of archaeological arguments it was published as an
authentic sculpture from around 2000 B.C.
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All three of the heads were examined by Rathgen-
Forschungs-labor in Berlin (Riederer 1991), and the con-
clusion of the analyses was that they were all relatively
modern fakes.

The conclusion was based on an evaluation of both
chemical analysis, casting technique and patina.

The alloy consisted only of copper and 6-17 % of lead, with
just minor amounts of tin. As mentioned before lead is very
unusual as deliberate alloying element before the first mil-
lennium B.C. In addition to this, the content of trace ele-
ments as silver, nickel and arsenic was lower than should
be expected from a second-third millennium B.C. bronze.

The patina was identified by x-ray diffraction, and consist-
ed of copper sulphide, basic copper chloride and basic
copper-sulphate-nitrates. These compounds are generally
accepted as products of artificial patination. Moreover a
metallographic section of the patina and metal showed the
patina to form a well defined layer on top of the metal, with
no traces of corrosive penetration of the metal.

The third parameter used in the evaluation was the casting
technique. The heads should be expected to be cast by the
normal lost wax process, where a wax model is build over
a core. This would give a more or less even thickness of
the cast. By computer tomography of one of the heads, it
was shown, that the thickness of the wall vas rather
uneven, being thicker at protruding parts such as the
nose. It is argued, that this distribution of metal is charac-
teristic for the indirect lost wax process where a positive
model is prepared. From this a negative mould is taken,
and the inner wall of the mould is covered with a thin layer
of wax applied in the molten state. This technique was not
known before the 6th or 5th century B.C.

That the results of scientific analyses are not always
unambiguous is very obvious from the published discus-
sions. In 1993 a fitting and four fibulas dating to the 5th to
7th century was published as fakes on the grounds of
metal analyses and typological studies (Hoffmann 1993).
The analyses were however only compared to 51 analysed
objects from Spain. 

Three years later these statements was contradicted,
again on the basis of the same metal analysis (Born &
Neumayer 1996). An argument against genuineness was

the very low amount of impurities in the metal of the
pseudo bird-fitting. This could very well have been true,
but examination of the corrosion proved it to be natural,
strongly indicating that the fitting was indeed ancient. The
arguments against the four fibulas were primarily a high
Zink content (16-20 %) and a relatively high content of sil-
ver and arsenic compared to the reference material used
does not seem to be tenable in the light of a broader
reference material.

Even though the production of copper and brass in
Western Europe had ceased with the fall of the Western
Roman Empire, a limited number of brass items can still
be found in the period from the 5th to the 9th century. The
alloys of this period however are generally not well
defined; most of them being a mixture of copper and both
tin, Zink and lead, indicating a predominant remelting and
mixing of older roman objects. Perhaps a limited production
still took place where Zink-ores was available.   

This last example clearly illustrates the necessity of very
large reference databases when working with interpretation
of artefact analyses. The interpretations can only be as good
as the present data allows, and one must always be open to
re-evaluating previous statements in the light of new data.

Maybe a total of around 50,000 analyses have been
made of European artefacts, some 15,000 of these have
been compiled in the authors data bases, serving as the
basis of interpretations of analyses concerning techno-
logical traditions, provenance and genuineness. 

There is however reasons to be cautious when using
published analyses, as these have been made by a spec-
trum of different methods, some more suitable for art
objects than others. There has naturally always been a
wish from curators and art historians to minimise the
damage done on the art objects during sampling, and
hence a strong tendency towards the use of “non destruc-
tive” analytic methods.

Amongst these the most prominent has been XRF. One of
the main problems with this method is that it is often used
in an uncritical manner. Using the method as a strictly non-
destructive technique, i.e. without removing the outermost
corroded layer of the object, will nearly always lead to erro-
neous results and hence to unsustainable conclusions. 

The reason for this is that every historical object, whether
being of iron, bronze, gold or glass, will have suffered

Fig. 3
Arsenic in brasses.

Fig. 4
Antimony in brasses.
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from some degree of corrosion, thereby ending up with a
surface that might only bear a limited resemblance to the
material in the interior of the object.

An obvious example is the corrosion of copper-alloy
artefacts. Buried in the ground, the corrosion will under
normal circumstances result in a surface depleted of cop-
per, but containing large amounts of stable tin oxide. If, on
the other hand the alloy contained Zink, this would cor-
rode out before the copper. 

Thus analyses performed on an untreated surface will,
even if the surface looks uncorroded, inevitably lead to
excessive values for tin and diminished values for copper
and Zink (figure 5). Unfortunately such results are too
often seen in the literature, even in connection with larger
scientific research projects.

In most cases the abrading of a 1x1 mm area will be
sufficient for reliable analyses using SEM; this can hardly
be termed “destructive”. If it is not possible to fit the
object into the probe chamber on the SEM, a small chip
can be removed from a secluded spot using a scalpel.

CORROSION

The corrosion, although rendering a non-destructive
analysis impossible, is another important factor in dis-
closing a fake art object. 

In order to appear genuine, faked art objects will usu-
ally have some form of patina applied. Identifying the pati-
na as a natural corrosion, will be a proof of genuineness.

Natural corrosion is a complex process comprising
oxidation, dilution and often reprecipitation of metals or
metal compounds. Furthermore buried objects will often
have incorporated particles of the surrounding material in
the patina. If the sample contains deep intergranular,
transgranular or interdendritic corrosion, then it will most
probably be ancient. Remnants of corrosion products in
the incised lines of an inscription are an indication of
antiquity.

Artificial patination on the other hand will be the result
of a much more rapid chemical process. Although it might
consist of the same minerals as the natural corrosion, it
will be lying as a more even layer at the top of the bronze.

It must be born in mind, that in certain periods it was quite
normal to remove the natural patina from metallic objects.
When this practice later became obsolete, the natural pati-
nation would often be replaced by an artificial. When gen-

uine patinas began to be admired, art objects with an orig-
inal, but ugly looking patinas could be stripped an repati-
nated to give the desired impression of a beautifully devel-
oped natural corrosion.  

Sometimes artificial patinas on fake objects have been
seen to consist of pigments applied by an organic binder.
Although such a patination can appear quite convincing at
first glance, it can be easily disclosed as it fluoresces
under ultra-violet radiation. �
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INTRODUCTION

Background

The aim of this paper is to discuss the role of the conser-
vator and analytical methods that can be used in authen-
ticity investigations of painted enamels. To illustrate the
discussion a technical investigation of a group of painted
Limoges enamels will be presented. In 1988, a series of
twelve painted Limoges School enamels, depicting scenes
from the Passion of Christ, was acquired by the J. Paul
Getty Museum. The iconographical sources for these
scenes were found to be 16th century German prints, main-
ly engravings by Lucas Cranach.1 A Pénicaud workshop-
stamp, i.e. poinçon, is present on the reverse of each of the
plaques. The stamp is punched in to the copper plaque and
visible beneath the counter-enamel. At the time the group
was acquired, authenticity problems with Renaissance
enamels had not to any great extent been addressed and

MARIA FRANZON

few technical studies had been published. No immediate
questions arose concerning the authenticity of the series,
although several visiting scholars expressed their suspi-
cions regarding the authenticity of the Passion series dur-
ing the following years. The depiction was said to be too
refined, the gilded applications were considered to be incor-
rect, in particular the use of fleur-de-lis in the haloes, the
colours were wrong and above all the absence of any prove-
nance prior to 1884 was assumed to be highly suspicious.
The first provenance was established, by Fogelman, to the
Castellani sale in Rome 1884. The series of enamelled
plaques is mentioned in the sales catalogue of this sale,
there where it is attributed to Jean II Pénicaud. Thereafter
the Passion series passed into the Mante Collection in
Paris, from which it was lent to the Exposition Universelle at
the Trocadero in the same city. The Passion enamels series
then descended in the Mante family until they were acquired
by the Parisian dealer, Alain Moatti, from whom the J. Paul
Getty Museum purchased them in 1988. 

AN ANALYTICAL APPROACH TO THE AUTHENTICITY PROBLEMS
OF PAINTED LIMOGES ENAMELS

ABSTRACT

The paper aims to contribute to the discussion on the role
of the conservator in revealing art falsifications in art. For
this purpose a case study is presented of a series of
twelve painted enamel plaques in the collection of the J.
Paul Getty Museum collection, whose authenticity is
being questioned. During 2000/2001 an extensive
research project was initiated. Numerous scientific analy-
ses were carried out: non-destructive surface analysis
(micro-XRF) and cross-section analysis of micro-samples
(SEM-EDS), as well as comparative art historical research
of the enamels. On the basis of these results, the authen-
ticity was discussed in a comparative context of both 16th
century Renaissance painted enamels from Limoges and
19th century Renaissance revival work. 

KEYWORDS
Painted Limoges enamels, authenticity, Micro-XRF, SEM-EDS

NYCKELORD
Målade emaljer, Limoges, autenticitet, röntgenfluorescens,
elektronmikroskopi

ABSTRAKT

Som ett bidrag till diskussionen om konservatorns roll vid stu-
diet av förfalskningar av konstföremål presenteras här en fall-
studie av en serie målade emaljer från J. Paul Getty Museum,
Los Angeles. Serien förvärvades till museet 1988, men dess
äkthet blev efterhand ifrågasatt på stilistiska grunder. Under
2000/2001 initierades därför en omfattande forskningsstudie,
med såväl traditionella konstvetenskapliga metoder som mate-
rialtekniska analyser. För detta ändamål genomfördes förutom
ingående okulära undersökningar, så som mikroskopi och
röntgen, en övergripande kvalitativstudie med icke-förstörande
ytanalyser (mikro-XRF) samt vidare även kvantitativa referens-
analyser av tvärsnitt (SEM-EDS). På grundval av resultaten
från de tekniska och konstvetenskapliga undersökningarna
diskuterades sedan autenticitetsproblemen utifrån den histo-
riska kontexten och genom komparativa studier av målade
emaljer från renässansen och 1800-talets nyrenässans.
Forskningen bedrevs utifrån ett materialtekniskt perspektiv och
målsättningen var att sammanföra djupare materialstudier
med traditionell konsthistorisk forskning. De senaste årens
studier kring målade emaljer från Limoges är ett tydligt exem-
pel på givande gränsöverskridande forskning. Nya tekniska
landvinningar har förvisso bidragit med ett finstämt instrument
för att ge en ny bild målade renässansemaljer, men dessa kan
inte ensamma ge svar på alla frågeställningar. Under det
senaste decenniet har ett internationellt samarbete mellan
konstvetare, kemister och konservatorer bidragit till en nyre-
nässans för studiet av målade emaljer.

1 Fogelman, P. 1990. The Passion of Christ: Twelve Enamel Plaques in the J. Paul Getty Museum. The J. Paul Getty Museum Journal, vol 18, pp 127-139.



4-7th June 2003, Reykjavik, IcelandIIC Nordic Group 16th Congress “Art Forgeries” 97

Renaissance or Revival?

Painted enamels were in high demand during the 19th century
and at least a few pieces of painted Limoges enamels were
included in any Renaissance collection. When the demand
became greater than the supply, less scrupulous dealers did
not hesitate to fill the gap with new copies, replicas or falsifica-
tions. Due to the high demand on painted enamels it became
such a profitable business, that even reproductions and repli-
cas were sold with as much ease as authentic pieces. Damaged
Renaissance enamels or fragments were also sometimes
cleverly soldered together and restored to resemble complete
pieces, which were sold at equally high prices. Three degrees
of falsifications can therefore be distinguished.
• Enamels might have been sold as reproductions, replicas

or copies, but at a later stage came to be considered
authentic Renaissance enamels.

• Unsigned authentic Renaissance enamels might have been
given signatures.

• An enamel might intentionally have been made and sold as
genuine Renaissance enamel.

Due to these arguments a technical investigation of the
Passion series in the J. Paul Getty Museum was initiated
during 2000, more than a decade after the acquisition.2  The
aim with of this investigation was to study different methods
and approaches of provenance and authenticity of painted
enamels from Limoges. One of the major limitations in the
discussion of 16th century compared to 19th century enamels
was the lack of comparative analytical data. The objective of
the study therefore became also to contribute to the present
research on painted Limoges School enamels with the provi-
sion of technical data. In addition the study also aimed to pres-
ent an outline of a systematic and scientific approach and
method for authenticity investigations of painted enamels. In
order to address these issues, both art historical research and
analytical work were carried out.

Fig. 1
A series of twelve painted Limoges enamels depicting the Passion of Christ. Previously attributed to Jean II Pénicaud, France, active
1531-1549. Enamel on copper, 9.4 x 7.3 cm. (JPGM 88.SE.4-1-12, photo: Louis Meluso 2000)

2 Franzon, M. 2002. Studies of Painted Enamels. MSc thesis, University of Gothenburg (unpublished).
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can be assumed to have been hammered into shape, as no
rolling machines were in use at that time. The radiographs of
the Passion series unfortunately did not enable any conclu-
sions regarding the manufacturing techniques used in the
copper plaques. The copper substrate was very thin in com-
parison to the enamel glass, which was unevenly applied and
contained various amounts of lead. Although, no indication of
rolled metal sheets were observed and the occurrences of
unevenness in the copper plaque were likely to be the results
of hammering rather than rolling the metal (Figure 4).

THE INVESTIGATION

Visual examinations

The investigation evolved in several stages. The initial stage
was a thorough visual examination of the plaques.
Microscopy provided an excellent method for the examination
of enamel surfaces and cross-sections. A high-resolution
microscope with a photo-attachment allowed observations to
be recorded. The structure of the enamel and techniques for
the layering and application could be studied along break
edges and old physical damages. The technique also allowed
careful observation of the condition of the enamel glass, such
as the degree of opacity and presence of impurities or bub-
bles, as well as the application of gilding. 

The enamel technique on the Passion series was examined
with the aid of a binocular microscope. This revealed several
features not previously discussed in the literature, for example
a layering technique employed to achieve mixed colours such
as purple and different hues of green and blue (Figures 2 and 3).

X-radiography was used to study the copper substrate.
Generally, hammering of a copper substrate tends to give an
uneven thickness, which may be visible in a radiograph as
concentric rings. Early rolling machines would instead lend a
rippling effect to the copper plaque, showing as parallel undu-
lations in radiographs. A copper plaque from the Renaissance

Fig. 4
X-radiograph of the copper plaques (JPGM 88.SE.4.1-12, the X-
radiography carried out by Laramie Hickey-Friedman 2000).

Fig. 2
Firing damages in the enamel reveal the layering of a purple enam-
el. Blue and brownish-red transparent enamel layers have been
used on an opaque white ground to achieve a purple colour.
Opaque white enamel has been applied between the coloured layers
for highlights (JPGM 88.SE.4.3, photo: Maria Franzon 2001).

Fig. 3
A fracture on the enamel shows a cross-section of the super-
imposed enamel layers (JPGM 88.SE.4.1, photo: Maria Franzon
2001).
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Surface examination under ultra violet light, both long wave
and short wave, is commonly used in conservation to iden-
tify the presence of organic materials. These examinations
are often used to distinguish restored areas from original
surfaces. Secondary materials, such as organic resins used
for restoration work or application of gilded details, may
emit distinctive fluorescences. Regarding enamel glass,
certain inorganic compounds may also be visible in UV-light,
such as some metal oxides occurring in modern enamel
compositions. Fluorescence of uranium in enamel glasses
and a green fluorescence visible in some 19th century black
enamels have been mentioned in the literature.3 No fluores-
cence in the Passion series occurred to indicate a 19th

century enamel glass composition.

Analytical methods

Three analytical techniques were used for the technical
investigation; air-path micro-X-ray-Fluorescence spectrom-
eter, Scanning Electron Microscopy with energy dispersive
spectrometer and a helium-path micro-X-ray-Fluorescence
spectrometer. The air-path micro-XRF was used initially to
obtain an overall picture of the plaques; to detect and iden-
tify fluxes, stabilisers, colorants, opacifying agents and
trace elements in order to determine if they constitute a
homogenous group and also, if possible, to compare the
composition and elemental ratios of the group with other
16th and 19th C: enamels. Simple qualitative results from
the enamel glass on the Passion series were achieved by an
air-path micro-XRF. The analyses were carried out by the
author at the Museum Research Laboratories of the Getty
Conservation Institute in July 2001, under the supervision
of Dr. David Scott.4 The detection limits of XRF analysis in
general is said to be approximately ±1%. Unfortunately this
method provided very limited readings of the light elements
essential for characterisation of glass materials, such as Na,
Si, Al and Mg.5 Quantification of the results was run with
different glass standards, although it was not possible to
retrieve any direct or accurate quantitative data of the
results. To ensure reproducibility of the micro-XRF analysis
and to achieve a reasonable statistical spread, six different
enamel colours were targeted on each plaque: translucent
blue, green, black, opaque white and red and also the clear
counter-enamel on the reverse. Two locations were used on
each plaque for the analyses, with the exception of the
counter-enamel and opaque red, for which only one loca-
tion was targeted. Locations were chosen where the enamel
layers were as thick as possible, as this would provide a

more reliable result of the analysis. Quantification of the
results was run with the several glass standards. However,
only the quantifications with the glass standard Corning A
were used for further comparative studies, since these
proved to fall closest to the more accurate quantitative
SEM-EDS results (see extrapolation below).6

Scanning Electron Microscopy with energy dispersive
analysis (SEM-EDS) is a destructive method, involving
sampling of the material. The sample size needed is less
than one cubic millimetre, almost invisible to the naked eye,
and it has therefore often been considered a non-destructive
method for art. The detection limits of SEM-EDS analysis
for glass materials are similar to the XRF techniques,
approximately as low as ±0,1 wt% depending on the
element and matrix. Sampling of the Passion series was
limited to already damaged areas, minimizing interference
with the original material. Where possible, the samples were
mounted as a cross-section. All the SEM-EDS analysis for
this study was carried out in August 2001 by Dr. Mark
Wypyski at the Metropolitan Museum Research
Laboratories. From these results a semi-quantitative picture
of the enamel compositions could be extrapolated for the
series, based on the previously semi-quantifications of the
XRF analyses. The indirect quantified results allowed pre-
liminary comparisons with other painted enamels.

The final part of the technical analysis of the Passion series
was carried out after the main investigation was completed.
In March 2002 a mobile, energy-dispersive Micro-XRF with
a helium path (ArtTax) was employed for the purposes of
achieving reliable quantitative data of the enamel composi-
tions for further comparisons. The analyses were run by Dr.
Heike Bronk and Stefan Röhrs, with the ArtTax equipment
temporarily set up at the Victoria & Albert Museum
Scientific department. The set up enabled the analysis to be
run with a lower voltage and beam size than the initial
micro-XRF analysis, furthermore the use of a helium-path
allowed better quantitative reading for the lighter elements.7

The detection limit with this micro-XRF set-up is good for
the heavier elements, it can be as low as ±0.01wt%, but for
potassium and the lighter elements the detection limit is
higher. The method had been used by Bronk and Röhrs, in
their research on the major German enamel collections.
Therefore the new results would be comparable with an
extensive and consistent database of Renaissance and
Revival painted enamels, and in particular with a similar
Passion series in the Kunstgewerbemuseum in Berlin.

3 Richter, W. R. 1994. Between Original and Imitation: Four Technical Studies in Basse-taille EnamelingEnameling and Re-enameling of the
Historicism Period. Bulletin: Cleveland Museum of Art, vol 81, pp. 223-251; Bronk, H. et al. 1999. Electron Probe Microanalysis of a Jean II
PenicaudPénicaud grisaille plaque from the Kunstgewerbemuseum Berlin- a first dating attempt of Limoges painted enamels by scientific inves-
tigations. Berliner Beiträge zur Archäometrie, Band 16, p 179.
4 The Kevex Omicron X-ray spectrometer used for the analysis has an x-ray beam size of approximately 100 microns, the x-ray tube using a Mo
target. It was operated at 1 mA, between 30-50 kV. An air path under atmospheric conditions in the chamber was used, point mode analysis. The
spectrum was acquired for 200s
5 Mass, J.L. 1999. Instrumental methods of analysis applied to the conservation of ancient and historic glass. In: Tennant, N.H. ed. The
Conservation of Glass and Ceramics, p 27.
6 Corning A (sodium glass, low lead), Corning D (potassium glass, low lead), SGT 9- (potassium, high lead).  SGT 11 (unleaded chromium glass,
0.2wt% Cr) was used only for the green enamels.
7 Bronk, H. et al. 1999; Bronk, H., Röhrs, S. et al.  2001. ArtTAX- A new mobile spectrometer for energy-dispersive micro X-ray fluorescence spec-
trometry on art and archaeological objects. Fresenius Journal of Analytical Chemistry, vol 371, pp. 307-316.
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Art historical studies

The iconography of the Passion series closely follows the
tradition of early 16th century German prints.8 The main
source consisted of engravings by Cranach, which were
used for nine plaques: The Agony in the Garden, The
Betrayal, Christ Before Caiaphas, Crist Before Herod, The
Crown of Thorns, Ecce Homo, The Bearing of the Cross, The
Entombment, The Resurrection. Dürer and Schongauer
were used for some of the scenes that for which Cranach’s
Passion did not provide an image. Dürer’s The Entry of
Christ into Jerusalem and Noli Me Tangere were used. For
the scene Christ in Limbo, elements from both Schongauer’s
and Dürer’s prints were combined. The use of several
sources in a single scene in this manner was not uncommon
in the 16th century. This liberal use of printed models is
evident in Pénicaud enamels; sources were not usually
followed closely in general.

In the 16th century, Dürer‘s and Schongauer’s Passion
series appear to be two of the most commonly used
sources for enamels depicting the Passion of Christ. Other
common print sources used during the early 16th century
were those of van der Leyden and Master of the Die.
References to Cranach’s engraved Passion as a source
model were not found in this study. Towards the mid-16th

century, Italian sources became popular and the stylistic
changes of the Renaissance became apparent in the rejec-
tion of late gothic imagery. In enamelled plaques from the
Pénicaud workshop included in the study: 
• The sources used by the early Pénicaud enamellers,

Nardon and Jean I, appear to be mainly 15th century
woodcuts, such as Books of Hours and contemporary
works. Schongauer’s prints have occasionally been
mentioned as an iconographic source, while Dürer’s
prints seem only to have been used by Jean I Pénicaud. 

• The later enamellers in the Pénicaud family used main-
ly Italian sources or other contemporary works. Only
one plaque by Jean II Pénicaud included in this study
was found to have a direct relation to a northern
European source, a print by Lucas van der Leyden from
1517-1518 depicting Samson and Delilah.9

The overall appearance of the Passion series is of Northern
European and late gothic origin, similar to the enamels by
Nardon and Jean I Pénicaud. As Fogelman argues, the
overabundance of architectural details, a hallmark of Jean I
Pénicaud, is not present in the Passion series in the J. Paul
Getty Collection.10 The simplified black backgrounds used
have instead a closer resemblance to the polychrome gri-
saille enamels from the end of the 16th century. The work of
the later Pénicaud enamellers, Jean II, Jean III and Pierre
Pénicaud, all show strong influences from the Italian
Renaissance and the School of Fontainebleau. Only a few
plaques in this study include late gothic imagery, they all
have a less linear aspect, and appear more like painted
works of art. Several works by the KIP master, which were

previously attributed to the Pénicaud enamellers, have
similarities to the J. Paul Getty Passion series. Comparing
the colours used in polychrome enamels it can be stated
that very few enamels presented a similar colour palette
with light and cold pastel hues. Two exceptions are the
Passion series from the Kunstgewerbemuseum in Berlin
and the Crucifixion in the Victoria & Albert Museum, both
which were included in database by Bronk and Röhrs. The
watercolour appearance, light washes of coloured enamels
and the finely outlined drawing on a white ground is
generally not evident in enamels of the early 16th century.
Similar pastel hues may be noted in the late 16th and early
17th century polychrome enamels. The techniques used for
depicting marble and stone in the J. Paul Getty Museum
series was regarded as strange, the colouring being bright
turquoise, green and pink. However similar colouring was
observed in many late Limoges Painted enamels, from the
late 16th and 17th century. 

One of the peculiar Northern European stylistic features in
the Passion series is the German landsknecht fashion with
cut slits in the clothes, mainly upper trousers legs and the
sleeves of the jackets. Very few, if any, unquestioned
Renaissance pieces show this fashion style. In well-
established enamels Spanish, French and English fashion
influences are more common; instead of cut slashes,
broad ribbon-like strips are gathered around sleeves and
the upper part of trousers. Headgear with long plume-like
feathers, such as that in the Ecce Homo scene (Figure 1),
appears in a few enamels dated to the 16th century. None of
the Pénicaud enamels studied presented any resemblance to
any of these types of fashion details. 

Gilded decorations are mostly added in the final stages,
applied with a brush and fused to the glass in a final low tem-
perature firing. In some cases it is added without being fired,
occasionally gilded decorations have been applied at a later
date. Several features of the gilding applied in the Passion
series were questioned, such as the extensive gilding and the
fleur-de-lis in the haloes (Figure 5). A halo in one plaque
included in the comparative study contained fleur-de-lis, a
Crucifixion scene attributed to Jean II Pénicaud.11 Other painted
enamels show gilded fleur-de-lis as a repeated decorative
element on the background sky or as pattern on fabric. Gilded
decorations may also have been added as highlights in the
hair, radiating haloes, decorative patterns or also dots applied
in a cross hatching manner to highlight drapery and folds.
Further, the presence of the gilded line framing the scenes was
questioned on the Passion series. However the same kind of
gilded lines framing the oval, circular and rectangular plaque
proved to be present on several 16th century pieces, Pénicaud
works as well as other 16th century enamels. 

During the Renaissance, cross-hatching was commonly
used on enamels, in a similar manner to prints, to achieve
deep shadows. The techniques only occur in two minor
areas of the J. Paul Getty Museum Passion series. Most

8 Fogelman 1990, p 132-139.
9 Verdier, Ph. 1995. Limoges Enamels. The Taft Museum, European Decorative Arts, Hudson Hill Press, New York 1995, p 347.
10 Fogelman 1990, p 131.
11 Verdier, Ph. 1967. Catalogue of the Painted Enamels of the Renaissance. The Walters Art Gallery, Baltimore 1967, p 100-101.
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shadows are instead obtained with several layers of trans-
parent polychrome of enamel in various thicknesses,
sometimes with white highlights beneath the top layer of
transparent enamel to enhance a highlighted area. When
considering the authenticity and the possibilities of a 19th

century origin of the series, this technique was regarded
as one of the most difficult features.

Results and comparative studies

The initial micro-XRF and SEM-EDS techniques showed the
transparent polychrome enamel glasses to be a generally
low leaded sodium glass. The main colorants added were
Fe, Cu, Co and Mn. Compared to vessel glass or architec-
tural glasses, very small amounts of colorants are needed
to provide a deep rich hue in the thin layers of enamel glass-
es. The opaque white enamel and the clear counter-enamel
proved to be high leaded glasses, as is the case for most
Renaissance painted enamels. The opacifier appeared to be
a crystalline tin oxide. No distinctive 19th century elemental
compositions were detected.

The Passion series from the Berlin Kunstgewerbemuseum
was among the enamels studied by Bronk and Röhrs. The
series showed some similarities to the Passion series in the
J. Paul Getty Museum, such as the unusual colour scheme,
the distinct linear drawing and late gothic imagery. Several

enamelled plaques from the collection of the Victoria
& Albert Museum were included in the technical analysis,
which was carried out in March 2002. Among these were
two Passion scenes very similar to the Berlin Passion and
some Pénicaud workshop enamels. The results of these
analyses were interpreted by Bronk and Röhrs.12 They place
the Passion series either before the mid-16th or after the mid
18th century. Their first thought was to group the Passion
series in the J. Paul Getty Museum collection with the one in
the Berlin Kunstgewerbemuseum, due to the black enamel
glass composition and the absence of typical mid- and late-
19th century features. Due to the enamel composition and
presence of certain trace elements Bronk and Röhrs defi-
nitely exclude dating the Passion series to the 2nd half of
the 16th and the 17th century. A dating before the mid-16th

century could however be possible, based on an enamel
plaque with a similar appearance in the Victoria and Albert
Museum collection. This framed Crucifixion-scene has
previously been dated to 1545, but is unattributed. In par-
ticular, powerful similarities were found regarding the
composition of the blue and black enamel glasses.
Unfortunately the dating of the piece in the Victoria
& Albert Museum is unsecured and the piece has a suspi-
cious provenance from the renowned Spitzer collection.

The authenticity of the Passion Series in the J. Paul Getty
Museum was questioned on several stylistic grounds: the
unusual colours; the fine drawing and outlines; the occur-
rence of gilded details, such as fleur-de-lis in the halos
and the gilded frame; the Northern European and
Germanic fashion of slashing in the clothing. However, the
art historical investigation, which is part of this study,
found no immediate reason to doubt some of these
claims. Gilded frames are present on several well-estab-
lished 16th century enamels. Contemporary Spanish and
English fashion details were found depicted on a few
works dated to the 1530’s and onwards, although German
fashion was found to be rarely depicted on reliable
Renaissance enamels. In an enamel attributed to Jean II
Pénicaud a floriated halo did occur, on the other hand
gilded details such as this could easily have been added at
a later date. The analytical results proved to be consistent
with the art historical studies. No clear 19th century mark-
ers were found by either method. Technical analysis
showed a diversion from both the main 16th century
Renaissance-group as well as well known late-19th century
Revival enamels. Although, put together, the overall
atypical features might be said to support the possibility
of a manufacture date after the mid-17th century.

APPROACHING THE QUESTION OF AUTHENTICITY

As seen above, a definite final verdict on authenticity of the
Passion series within the frame of this investigation was not
possible, but the results of the study did allow us to draw
some important conclusions. From the studies, five possible
attributions could be extracted which will be explored below,
some of them appearing more likely than others.

Fig. 5
Extensive gilded decorations are applied on the surface in a final
firing. Highlights have been added in the hair and a radiating
halo with fleur-de-lis surround the head of Christ. 
(JPGM 88.SE.4.9, photo: Maria Franzon 2001)

12 Unpublished report by Heike Bronk and Stefan Röhrs, 2002,  “Analytical report, Comparison of a Passion Series in painted enamel from
the J. Paul Getty collection with 16th to 19th century Limoges painted enamels”, Technical University Berlin.
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• 16th century, from the Pénicaud workshop, possibly by
Nardon, Jean I, Jean II, Pierre or Jean III Pénicaud. 

• 16th century, by an enameller imitating the Pénicaud
workshop.

• After the 16th century but before the mid-19th century,
from a Pénicaud workshop. 

• Early revival, after 16th century but before mid-19th

century, by an enameller imitating works from the
Pénicaud workshop.

• Late revival, after the mid 19th century, by an enameller
imitating works from the Pénicaud workshop.

16th century origin

The previous attribution of the Passion series in the J. Paul
Getty Museum was based on the presence of the poinçons
on the reverse, and stylistic comparisons with works by
Jean II Pénicaud. In this study, no works by Jean II
Pénicaud, or by other Pénicaud family members, were
really found to be convincingly similar to the Getty Passion. 

The technical investigation revealed a structure that had not
to date been reported on established 16th century enamels,
incorporating several very thin layers of coloured transpar-
ent enamel glasses. Elemental analysis on the other hand
did not detect any compositions that vary greatly from 16th

century enamel compositions, although they do seem to
indicate some significant differences on a quantitative level.
From a comparison with the Crucifixion-scene in the
Victoria & Albert Museum collection, comparative mid-16th
century enamel compositions could be possible. A better
database for comparison is needed to further confirm these
indications.

The technical and stylistic evidence, presented above,
together appear to suggest: 
• The stylistic features indicate that an attribution to either

Nardon or Jean I Pénicaud is very unlikely, to Jean II
Pénicaud is doubtful, to Jean III Pénicaud not impossible
but not very likely and to Pierre Pénicaud also unlikely. 

• The technical data suggests a dating before mid-16th

century, thus excluding an attribution to either Jean III
Pénicaud or Pierre Pénicaud.

There is also the possibility that painted enamels from the
Pénicaud workshop were already imitated as early as the
16th century, by other skilled enamel painters in a
Renaissance workshop. There is not however, any evidence
making such a practice very likely. The present research on
the 16th century enamel workshops in Limoges does, on the
contrary, show us a specialised and very restricted practice
with a high level of control by the guild as the master work-
shops appear to have paid an annual fee to be allowed to
continue to practise as masters of their art. Also family
dynasties were well maintained, intermarriages between
enamelling families were not unheard of and apprentices
were trained by the masters in Limoges. As a result of this,
the workshops themselves seem to have remained
unchanged with little external influence and the artistic tradi-
tion continued to be conservative for some time.

After 16th century , before mid-19th century

At present, knowledge of Limoges School enamels after the
first decades of the 17th century is not very extensive. There
are indications that skills and techniques were passed down
in the remaining enamel families in an unbroken line, but
there are no known records of any Pénicaud workshop still
in practice after the first decade of the 17th century.  There
are no known attributed works of art with a Pénicaud
poinçon dated later than the 1570’s.  A Passion Series with
a genuine Pénicaud poinçon originating after the
16thcentury thus do not appear to be likely. Although simi-
larities were found between the colour scheme in the
Passion series and the late 16th century enamels, the general
style and iconography of the Passion series would be very
out of fashion after the mid-16th century In addition, the
results of the technical analysis by Bronk and Röhrs excluded
a date after the mid-16th century up to the mid-18th century.

The possibility of an early revival and production of
Limoges School enamels has not yet been fully explored.
It has generally been believed that the revival and pro-
duction of Limoges enamels started in the mid-19th century,
with the height of its glory towards the end of the century.
Recent research has, such as the recent re-attribution of
some pieces with a provenance from before the 1830’s,
indicated a revival earlier than the second half of the 19th

century.13 There are several reasons for dating the Passion
Series to an early revival period. The main reason for this
is the difference in the enamel compositions from the late
19th century group and the inconsistencies, both stylistic
and technical, from the Renaissance enamels. Although
the quantitative enamel composition is far closer to the
16th century enamels, there are indications of the presence
of sufficient quantitative differences from this group. The
structure and layering of the polychrome enamel also
appear to differ from the main 16th century enamels.
Unfortunately very few similar investigations of 16th or
19thcentury enamels had yet been published to allow for
any further comparisons in the study. 

After mid-19th century

The technical analysis established that it is difficult to
place the Passion series among the known late-19th

century Revival enamels. Even though the absence of any
19th century markers does not exclude such an origin, the
overall quantitative differences suggests this a highly
unlikely possibility. The present knowledge of Revival
enamels does not enable us to distinguish stylistically
between early and late Revival work.

SUMMARY AND CONCLUSIONS

Authenticity

Stylistic studies, visual examination and technical analysis
combined presented a comprehensive picture of the
Passion Series. The main features of interest were:

13 Netzer, S. 1999. Maleremails Aus Limoges. Kunstgewerbemuseum, Berlin 1999, p 136-139.



4-7th June 2003, Reykjavik, IcelandIIC Nordic Group 16th Congress “Art Forgeries” 103

• There are stylistic features that do not seem to have
any apparent relation to 16th century enamels from the
Pénicaud workshop, for example the fleur-de-lis in the
halos, the colour scheme, the Germanic fashion and the
close modelling after the printed sources.

• The structure and layering of enamels, which do not
conform to 16th century enamels.

• The quantitative results fall very far from 19th century
enamel compositions. There are some indications of
quantitative differences compared with 16th century
compositions.

• The lead content is significantly different from known
19th century revival enamels.

• Trace elements are present in a sufficient quantity not
to raise an immediate suspicion of a 19th century origin,
but are however in the lower range compared to most
16th century enamels.

As argued above the compositions seemed to be far closer
to the 16th century compositions than those from the late
19th century, moreover no known 19th century elements
were detected in the quantitative results. Bronk and Röhrs
clearly excluded a dating between the end of the 16th

century and the mid-18th century. Based on these results it
appeared possible that the Passion series was not of 16th

century origin, despite a possible comparable piece found
in the Victoria & Albert Museum collection that dated to
1545, as a secure provenance of this plaque before the 19th
century has not been established. An origin prior to the
mid-19th century origin could explain the large differences
in the enamel composition compared with the main 19th

century group.  This assumes that basic enamel recipes and
techniques were handed down in a more or less continuous
line from the 16th century, with only marginal modifications
of compositions or changes in sources of materials. 

The above explains why the presence of the Pénicaud
poinçon is crucial concerning the authenticity, as it with
out question indicate a piece either by the Pénicaud work-
shop or intentionally intended to imitate Pénicaud work-
shop enamels. If there were no enamellers from the
Pénicaud workshop active after the end of the 16th centu-
ry as historical research implies, and the Passion series do
not have a 16th century origin, from where do the poinçons
on the reverses of all the plaques originate? For what reason
would they be used in a later context? Concerning these
issues, the study suggests that the presence of the
Pénicaud poinçon only presents two possibilities. Either
they were produced in a 16th century Pénicaud workshop,
in which case the series are to be authentic 16th century
enamels, or they are of a later date and also intentionally
made to imitate enamels from the Pénicaud workshop,
thus not authentic. Without the presence of these
poinçons, the authenticity would be more difficult to pinpoint,
as several more options would be open for discussion. Now
the investigation was limited to only Pénicaud workshop
enamels. Without the poinçons the Passion series it would
not be possible to say if the series had been produced by
an anonymous enameller from the Renaissance. Or even if
the series had been intentionally made been to falsely imi-
tate a Renaissance enamel or not. These unanswered
questions would complicate the discussion of authenticy.

Unfortunately, because of the questioned Crucifixion piece
in the Victoria & Albert Museum, this investigation was
not able to present a clear answer to the authenticity.  Even
though several strong indices did point towards a probable
date between the mid-18th century and mid-19th century, the
crucifixion scene presented a possibility, however slight it
might seem today, of an authentic 16th century origin. 

The role of the conservator

This case study clearly illustrates that further research is
needed, focusing on Renaissance enamel workshops as
well as the 19th century Revival work, and was intended to
present a successful collaboration between art history
research and material science. It is to the author’s belief
that the research on the Limoges enamels is a very good
example on an ongoing and successful interaction
between scholars from all fields: Art historians, Scientists
and Conservators, where each field contributes with
equally important information and necessary skills. The
investigation confirmed the importance of further collabo-
ration between technical and art historical studies in the
field. When combining results from art historical and sci-
entific investigations it is important to understand and be
open in both fields, which place the conservator in a
unique position. Because the conservator often work close
up to the object during long periods, focusing on minute
details in technical matters and material science, observa-
tions may be noted on issues overlooked by others.
Standing with one leg in both worlds the conservator
may also well act as a bridge between scientists and
art historians. A profound understanding of both the
material per se and the cultural values of the objects are
indispensable when considering conservation treatments,
important ethical issues for any future preservation of
our cultural heritage.�
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PHOTOMECHANICAL REPRODUCTION PROCESSES

Following the invention of photography, a whole range of
photography-based reproduction processes were born:
Woodburytype, collotype, halftone screen, gum dichromate
print, just to mention a few of the many variations on the
theme of photomechanical reproductions.1 All of these
methods are based on the fact that certain chemicals are
sensitive to light. If added to a water-soluble substance
such as egg white (albumen) or gelatine, the sensitized
emulsion hardens when exposed to light.

The term "photo-mechanical" implies that there is a both a
photographical as well as a craftsmanship aspect to the
technique. Indeed, some of these reproduction techniques
were very sophisticated and required good skills of the
printer. As a result, specialized photomechanical printing
houses were established. The collotypes were ideal for the
reproduction of drawings and lithographies, being a planar
printing technique. Heliogravure 2 was the chosen repro-
duction form for all forms of intaglio prints. Both repro-
duction techniques were used to reproduce paintings; the
collotype being better for colour reproductions than the
aquatinto heliogravure.

As reproduction techniques, both collotypes and heli-
ogravures are unsurpassed. No other techniques have the
sharpness, the contrast and the subtle range of halftones that
you may find in an expertly made aquatinto heliogravure. Art
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books from the turn of the 19th century are a veritable treas-
ure chest for those with an appreciative eye for reproductions
– the collotypes and the heliogravures are invariably of a
quality rarely encountered today.

The term heliogravure is sometimes used synonymously
with aquatinto heliogravure. In this variety of the tech-
nique, the copper plate is covered with aquatinto grain in
order to reproduce the wide tonal range of the original. The
aquatinto grain is fairly easy to observe under magnification,
and this reproduction method therefore does not usually
cause any identification problems. As the line heliogravure is
more difficult to identify, this article will focus on the line
heliogravure and its possible detection. I will henceforth use
the term "heliogravure" synonymously with "line heliogravure".

To recognize a heliogravure, a thorough understanding of
its technique is necessary. This article is an attempt to
clarify the process of making a heliogravure, in the hope
that this eventually may help us to recognize it.    

THE HELIOGRAVURE TECHNIQUE

The first step towards a heliogravure was to obtain a good
quality photo of the object to be reproduced. (Figure 1)
Collodion wet plate was recommended instead of gelatine
dry plate both for the negative and the positive transparency,
because of the sharper image obtained by the former
process. The photographical image had to be a transparency;

DRAWING WITH LIGHT. HELIOGRAVURE AND THE ART OF FORGERY.

ABSTRACT

Following the invention of photography, a wide range of so-
called photo-mechanical reproduction methods were born.
The common principle for all these reproduction methods
was the use of a photo to transfer the image to the printing
medium. Heliogravure is an intaglio technique, and was
therefore superbly suited to reproduce intaglio prints.
Since the image in a heliogravure is etched into the cop-
per plate, it is particularly deceptive when reproducing line
etchings. By learning the process of heliogravure repro-
duction step by step, the conservator might become aware
of the possible errors and flaws inherent to the technique,
and might be better equipped to recognize it. 

KEYWORDS
Heliogravure, photogravure, photomechanical reproductions

SAMMENDRAG

En rekke såkalte fotomekaniske reproduksjonsmetoder så
dagens lys etter oppfinnelsen av fotografiet. Felles for
disse metodene er at de alle benytter fotografi for å overføre
et motiv til et trykkemedium. Heliogravyr er en dyptrykks-
teknikk, og egner seg dermed ypperlig til reproduksjon av
dyptrykk; kobberstikk, koldnål og etsning. Streketsninger
reprodusert som heliogravyr kan være vanskelige å iden-
tifisere som reproduksjoner. Gjennom å sette seg inn i
heliogravyr-prosessen trinn for trinn, vil konservatoren
bedre kunne forstå hvilke feil som kan oppstå underveis
og dermed muligens bli bedre rustet til å gjenkjenne helio-
gravyrer.

NØKKELORD
Heliogravyr, fotogravyr, fotomekaniske reproduksjoner

1 See Luis Nadeau: Encyclopedia of printing, Photographic and Photomechanical Processes, Atelier Luis Nadeau, New Brunswick 1997, for
numerous examples of other photo-mechanical reproduction techniques.  
2 I use the term "heliogravure" to distinguish the old reproduction technique from the modern "photogravure" or "polymer gravure", a mod-
ern relative of the old technique, which was developed in the 1960's and is based on the use of commercially available nylon polymer print-
ing plates. In the 19th century, the terms "photogravure" and "heliogravure" seem to have been used indiscriminately.
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a positive on a transparent base, such as a glass plate. In the
early experimenting stages, the copper plate itself was
covered with a light sensitive substance. To improve the
contact between the photographic image and the printing
plate, a middle step was introduced in the shape of a so-
called pigment paper or carbon paper. This paper, invent-
ed in 1853, was covered on one side with a light sensitive
gelatine emulsion. When exposed to light, the sensitized
gelatine would harden and become water resistant.  

The transparency was placed with the pigment paper in a
contact frame, and exposed to light (step 2). Wherever the
gelatine coating was exposed to light, the gelatine hardened
and became insoluble in water. Under the dark parts of the
positive, where light did not penetrate, the gelatine of the
pigment paper remained water soluble. The exposed pig-
ment paper was then moistened, and the gelatine layer
transferred to a copper plate, face down with the motif
backwards (step 3). The plate was soaked in warm water
until the paper support had loosened sufficiently to be
gently pulled off without damaging the gelatine layer. 

The gelatine layer was washed in hot water, which caused
the unexposed – and therefore still water soluble – gelatine

to dissolve (step 4). The remaining gelatine now covered
the plate in all the areas that were white in the original, and
the black lines in the original were exposed. Now the
copper plate was placed in an iron chloride bath. After
sufficient etching, the gelatine layer was removed (step 5).
The plate was covered with ink in the usual fashion,
wiped and printed (step 6 & 7).

The heliogravure process was a difficult and time consuming
task, and the reproduction speed of the copper printing press
was far less than what might be obtained from the collo-
type press and later the autotype press. Subsequently, the
heliogravure was almost exclusively reserved for the
reproduction of art works. The photographers choose well
known and popular prints that were bound to sell well as
reproductions, such as the ones by Dürer, Rembrandt or
Goya (Figures  2 and 3). Among the Nordic artists, Anders
Zorn's etchings have been reproduced as heliogravures.

THE HISTORY OF HELIOGRAVURE

The first experiments with the precursors of the helio-
gravure technique were made by Joseph Nicéphore
Niépce himself, one of the fathers of photography. These
experiments took place as early as 1826.3 Niépce found
that bitumen, if exposed to light, would turn white and
insoluble. He made a "transparency" by dipping an original
print in a wax solution. If paper is covered with oil or melt-
ed wax, it becomes translucent, a principle that was used
in the early manufacture of tracing paper. The translucent
original print was placed face up on a pewter plate covered
with bitumen. After ten hours exposure to sunlight, the
exposed bitumen had turned white and insoluble, where-
as the unexposed parts were rinsed off with mineral oil. In
this way he made a positive reproduction of a print, where
the white bitumen corresponded to the white parts of the
original print and the exposed pewter rendered the black
lines in the original. However impressive the reproduction
may have been, the heliography, as Niépce called his
method, never really became a success, no doubt due to
the disturbing fact that you had to virtually destroy an
original in order to make a reproduction of it.  

THE HELIOGRAVURE PROCESS

1 The original is photographed, and a
positive transparency is produced from
the negative. 

2 The positive transparency is put in
contact with a paper covered on one
side with a sensitized gelatine layer
(pigment paper or carbon paper), and
exposed to light. The exposed parts of
the gelatine harden. The unexposed
gelatine remains water soluble.

3 The moistened gelatine layer is
squeezed onto the copper plate and
the backing paper is removed. The
hardened gelatine is rendered black on
the drawing.

4 Cross-section of the copper plate with
the layer of gelatine, after rinsing off
the unexposed gelatine.

5 Cross-section of the copper plate after
etching. 

6 Cross-section of the copper plate
after removing the remaining gelatine
layer and preparing the plate with
printing ink.

7 Heliogravure

Fig. 1
Photographing an original print. Illustration from Julius Verfasser:
"The half-tone process. A practical manual of photo-engraving in
half-tone on zinc and copper", 2 nd ed. London 1896, p. 20. 
Photo: Knut Øystein Nerdrum, National Gallery Oslo

3 Ostroff, Eugene: Photography and Photogravure: History of Photomechanical Reproduction, in: Journal of Photographic Science vol.17 1969, p.101 - 115

The heliogravure process step by step. Drawings by the author.
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Fig. 3
Heliogravure of "The descent from the cross by torchlight", from
Oeuvre de Rembrandt printed by Amand-Durand in Paris in the
1880s. Photo: Jacques Lathion, National Gallery Oslo

Fig. 2
Rembrandt van Rijn: "The descent from the cross by torchlight",
National Gallery, Oslo. Photo: Jacques Lathion, National Gallery Oslo

Monsieur Niépce's cousin, Claude Felix Abel Niépce de
Saint-Victor, who continued his uncle's photographical
research, took the heliography one step further. He made a
positive transparency of the original on a glass plate with a
collodion emulsion layer, placed it on a pewter plate covered
with bitumen varnish and exposed it ten minutes in the sun.
Because of the greater transparency of the positive, the
exposure time could be greatly reduced. After rinsing off the
unexposed bitumen, the pewter plate was now put in an acid
bath and etched, inked and printed. 

A. Bonnardot 4, who gives a glowing and patrioticly biased
account of the Niépce method, ends his description by stat-
ing that these methods, "in use last year, may already be sur-
passed by other methods, because each photographer who
uses them will add to the perfection by his own research." 5

The method invented by Niépce Saint-Victor seems to have
served the purpose of print reproduction very well.
“Monsieur Benjamin Delessert has used this method to

reproduce the engravings of Albert Dürer. Mm Mantes et
Riffaut have been busy reproducing Rembrandt's oeuvre,
and they have in the course of this work made some modi-
fications to the system, which they keep secret. I have read,
however, that they use collodion glass negatives developed
in dark chambers." 6

Despite this successful work with early heliogravures, it was
not until Fox Talbot introduced potassium dichromate in
gelatine on copper plates that the heliogravure technique as
we know it was born. Potassium dichromate was a cheap
product and its light sensitivity made it possible to signifi-
cantly shorten the exposure time. Fox Talbot also introduced
ferric acid for the etching bath, substituting the much more
aggressive and highly toxic nitric acid used in earlier experi-
ments. He also made the first attempts at screen printing,
first by superimposing images of finely woven gauze onto
his motif, later by experimenting with aquatint grain.7

4 One of the earliest authors to describe the heliogravure process was A. Bonnardot, who in 1846-48 published "Essai sur l'Art de Restaurer les Estampes et les
Livres". This book is also one the earliest paper conservation hand books. The second edition of this book, from 1858, contains a whole chapter on reproduc-
tion methods of old prints. A.Bonnardot: Essai sur l'Art de restaurer les Estampes et les Livres, 2. ed. Paris 1858, reprinted in: Burt Franklin: Bibliography and
Reference Series # 126, New York 1967 
5 Indeed, there were developed many other techniques. One of the lesser known, which is not based on photography, but which yelded reproductions of out-
standing quality, was the electrotyping process, invented in 1839. In this process, an original copper printing plate is pressed into a layer of beeswax. The sur-
face is then covered with blacklead and put in a bath of copper sulfate. Electrolytically, copper would deposit on the surface of the mould until the layer was thick
enough to be removed. The thin copper plate was then covered with a thicker metal plate and could be printed, the lines exact replicas of the original plate. The
disadvantage of the technique was the time consuming electrolysis, which might take days.    
6 Bonnardot, A., p. 317 (the author's translation) The collodion wet plate negative which was utilized by Niépce Saint-Victor, had been invented in 1851 by
Frederick Scott Archer. 
7 The Czech painter Karel Klíč improved the aquatint heliogravure technique in the late 1870s, and the details of this technique were published in several articles
in the early 1880s. Since this article focuses on the line heliogravure, the development of the half-tone reproduction will not be outlined here. For further read-
ing, I refer to M. Hepher: The photo-resist story - from Niépce to the modern polymer chemist, in: Journal of Photographic Science vol. 12, London 1964, and
Eugene Ostroff: Photography and Photogravure: History of Photomechanical reproduction, in: Journal of Photographic Science vol. 17, London 1969.
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HELIOGRAVURE AND THE INTAGLIO PRINT

Intaglio is a common denomination for all the printing
techniques where the image itself is engraved, etched or
cut into the plate, as opposed to the relief print, where the
image is formed by the raised parts of the printing block,
the surrounding area having been carved away. The
printed image of an intaglio print is produced by the ink
held by the grooves in the copper plate, being pressed
onto the soft, slightly humid paper in the rolling press. The
copper plate itself also leaves a trace in the paper; the so-
called "plate mark", where the edges of the plate are
pressed into the paper.

The lines in an intaglio print may be produced by making
grooves in the surface with a v-shaped burin (copper
engraving), by "scratching" the surface of the plate with a
drypoint needle (drypoint), or by letting acid etch the sur-
face of the copper plate (line etching). The character of
these lines is clearly different, corresponding to how they
were produced. The lines of a copper engraving are pro-
duced by a v-shaped tool, and consequently the end of
each printed line is pointed. The needle-shaped burin
creates a characteristic "burr" when it scratches into the
copper plate. Compared to the lines in a heliogravure,
both these techniques are easily identifiable. 

The lines in a heliogravure print are neither scratched nor
cut into the copper plate. They are etched into the plate.
So are the lines in an original line etching. The character
of the line in these two techniques is identical; since both
heliogravures and line etchings are produced in the same
way. Where the heliogravure differ from the line etching
is in the creation of the picture on the copper plate. The
heliogravure reproduces, and the image therefore has to
be transferred to the plate by a photograph, not by an
artist's hands and creative imagination. This step in the
making of a print is the only step where the making of a
heliogravure differ from the making of an original line
etching. The heliogravure – which denotes both the tech-
nique and the resulting image – is therefore one of the
most deceptive reproduction methods ever invented, if
reproducing line etchings. 

THE HELIOGRAVURE PROCESS 
– LOOKING FOR THE WEAK POINTS

The size of the print

If we analyze the process of heliogravure as described
above, we recognize separate steps which each demand
precision and professionality to achieve a perfect result.

First, there is the basis for the whole process; a good
quality photography of the original. If making a facsimile
reproduction, this photo had to be exactly 1:1, something
which demanded great accuracy on the part of the pho-
tographer. If there are discrepancies from the measure-
ments of the original, the photographer has not been
accurate enough, and the reproduction has revealed

itself. The measurements listed in the oevre-catalogues
are usually fairly accurate, but may differ by a millimeter
or two from the measurements of the print, and so a
small deviance from the listed measurements cannot be
viewed as conclusive. However, if there is a consistent
discrepancy between the listed and the actual measure-
ments of the print, there is good reason to be suspicious.

The quality of the positive transparency

If the transparency itself is of less than perfect quality, it
will show in the resulting print. If, for instance, the photo
is not perfectly focused, the corresponding lines in the
heliogravure will be blurred. In the manuals for early
heliogravure printing, great weight is placed upon the
quality of the negative and the resulting transparency.
The collodion wet plate is recommended for this use by
all authors, because of its greater sharpness in rendering
the details. Wilkinson, the author of a manual of different
photomechanical reproduction methods, describes the
desired quality of the transparency in this way: “The
transparency for printing upon a copper plate must,
when laid upon a piece of white paper, allow every detail,
however minute, to be perfectly distinct by reflected
light. If this is not so it will be impossible to get a good
engraving on a copper plate.” 8

Light diffraction

The glass plate carrying the photographic image was placed
in a contact frame, pressed against the sensitized copper
plate itself, as in the early stages of the process, or against
a pigment paper, as became the standard method as the
method developed. The close contact between the glass
plate and the paper was vital to avoid blurred areas in the
photographic image. Blurred areas or double lines in a print
may point to uneven contact in the contact frame, thus
identifying the print as a heliogravure. Even though prints
from worn original plates may also show blurred areas, the
occurence of "shadowy" lines in an otherwise good quality
print would seem to identify the print as a heliogravure.

Loss of thin lines

The thinnest and weakest lines in the original print will often
suffer the most during the transfer journey from negative to
postitive transparency, to pigment paper, copper plate and
finally to paper. Often, the finest and thinnest lines in the
print do not make it over to the finished print. Sometimes,
the conscientious heliogravure printer would rework the
copper plate with a burin to strenghten the weakest lines, but
more often they simply are very weak or altogether gone in
the heliogravure print. (Figures 4 and 5) Consequently, this
is always a checkpoint. If the fine lines are missing or if they
are very weak or rendered incoherently, it may be a sign of a
heliogravure. However, this might also be a characteristic of
a late print from the original plate. As the copper plate wears
down, the fine lines are the first to weaken and almost dis-
appear. If the print bears other traces of wear, such as worn,

8 Wilkinson, W.T.: Photo-engraving, photo-etching, and photo-lithography in line and half-tone; also, collotype and heliotype. 3rd ed., New
York 1888, p. 120.
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greyish areas in the dark parts, it probably is a print from the
original plate and not a heliogravure. If, however, the print
otherwise seems to be in pristine condition, then missing
thin lines may give cause to some suspicion. 

The etching 

The ink in a heliogravure is evenly deposited and gives a
somewhat "flat" impression when viewed under magnification.
The lines are also often slightly wider than in the original. In
the dark areas of cross-hatching, the combination of slightly
wider lines and evenly deposited ink sometimes makes it dif-
ficult to distinguish the separate lines (Figures 6 and 7).
However, the phenomena of "flat" and evenly deposited ink
and density in the darker areas of a print are also similar to
what you may observe in a late print from the original plate.

HELIOGRAVURE 
– EXAMINATION OF THE PAPER ITSELF

We have been focusing on the possible recognition of a
heliogravure, based on properties of the printed line alone.
As the majority of heliogravures will have been made as
honest reproductions and not as deliberate fakes, the paper
itself may in most cases provide the necessary information.
Every paper conservator will probably observe the paper

first when examining a print, and work through the mental
check list: Is the paper laid or wove? Is the paper hand
made? Is it made on a double faced mould? Is there a water
mark? Which fibers have been used?  Does the paper con-
tain wood? Other conservators may have still other ques-
tions on their check list. The answers to some – or even just
one – of these questions may be so conclusive that further
investigations are unnecessary. To put it simply:  If the
Rembrandt in question is printed on a late 19th century
paper containing wood, the paper conservator needs to
spend no more time at the microscope. The issue of the
dating of paper and paper analysis is an intriguing one, but
it is not within the scope of the present article.

HELIOGRAVURE – FINDING THE FLAW

Every curator in every major print department will probably
have their own stories to tell about heliogravures, rising
suspicions and eventual detections. Most – if not every –
major collection will have its share of heliogravures,
acquired by collectors or curators in more innocent times
as Dürers or Rembrandts. The following story illustrates
two points; firstly, that expertly made heliogravures still are
on the market, and secondly, that there is always a flaw to
be detected. The story unfolds in the print department of
National Gallery, Washington, and its chief curator Andrew

Fig. 5
Detail of fig. 3, the heliogravure by Amand-Durand. The arrows
mark the areas where the thin lines in the original have disap-
peared in the heliogravure. Photo: Trond Aslaksby, National
Gallery Oslo

Fig. 7
Detail of Amand-Durand's heliogravure of "St.Peter and St.Paul at the
temple gates", from Oeuvre de Rembrandt. All the lines are slightly wider
than in the original, which makes the cross-hatched area seem dense
and dark, and some of the thinner lines grow together and form single,
broader lines. Photo: Trond Aslaksby, National Gallery, Oslo

Fig. 4
Detail of fig. 2, the original print by Rembrandt. Photo: Trond
Aslaksby, National Gallery Oslo 

Fig. 6
Detail of Rembrandt van Rijn: "St. Peter and St. Paul at the temple gates",
National Gallery, Oslo. Photo: Trond Aslaksby, National Gallery, Oslo
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Robison is its protagonist.9 The department had been offered
a particularly fine Rembrandt print, which seemed to be in
pristine condition. In fact, its flawless appearance created in
itself some initial suspicion; this was too good to be true. The
paper was analyzed and turned out to be a bona fide 17th

century Dutch paper, with a correct water mark and col-
lector's stamps on the verso. Despite this very convincing
circumstancial evidence, the experienced curator had an
uneasy feeling about the print. The way the ink was deposited
seemed a little flat, compared to the otherwise seemingly
excellent state of the print. He wanted some time to think it
over, and meanwhile kept the print in the Department. One
day, he took a closer look at the verso, where there were two
small collector's stamps. Many of these stamps are very well
known to the experts, and they can tell a lot about the print's
provenance and earlier story. In this case, the juxtaposition
of two stamps particularly caught the curator's attention. He
had never seen these two collector's stamps together on a
Rembrandt print before, and found it odd. Upon closer
examination, the stamps turned out to be slightly larger than
they should have been; i.e. they were heliogravures, too, as
was indeed also the print itself. The otherwise meticulously
accurate forger – for this was no doubt more a fake than a
reproduction – had not been as precise on the verso work as
he had been on the motif on the recto. Eyes and experience
were the key tools in this case, as indeed in most forgery
detection cases. To those of us with less experience and less
expertise, the following conclusion may nevertheless be of
some comfort: If there's a heliogravure, there is always a
flaw to be detected.�
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Recent Danish analysis of paper technology has as its focus
the material itself. This approach was originally inspired by
the presence of unique specimens of Japanese paper at the
Ethnographic Collection of the National Museum in
Copenhagen. It was observed that there is considerable
variation in the paper qualities in these specimens, and that
motivated a series of study tours to paper makers’ work-
shops in the Far East where classical methods of tradition-
al paper production by hand still exist in remote areas. 1

First-hand study of contemporary, hand-made paper revealed
that even small variations in the choice and treatment of the
fibre materials, the sheet formation, the drying process, and
the after-treatment result in a great variety of paper qualities.
The visual impressions from these field studies, together with
field notes that described the technologies used by the paper

ANNA-GRETHE RISCHEL

makers, formed the basis for a pilot project: a comparative
study of a variety of paper qualities with the purpose of devel-
oping a non-destructive analysis of the paper material itself
which would identify and describe the technology used in
each case. As reference material for the project a number of
different-looking paper qualities were selected from recently
collected specimens of known provenance and technology
from Nepal, Thailand and Japan 2.

The first important step in the pilot project of the present
author was, of course, to supplement the already available
knowledge by scrutinizing the literature on Oriental paper
history and technology. The sources that were most imme-
diately valuable were first-hand "field observations" of the
paper makers’ preparation of fibre materials and of the paper
production itself 3. Botanical reference works constituted

ANALYSIS OF THE PAPER MATERIAL ITSELF
A NON-DESTRUCTIVE METHOD TO DISTINGUISH GENUINE DOCUMENTS FROM FORGERIES

ABSTRACT

Non-destructive macroscopic and microscopic analysis of
paper contributes to new knowledge about the close correla-
tion between quality, treatment and condition of the fibres.
Only a tiny sample of test material is necessary for the micro-
scopic analysis. It is therefore fit for examination of works of
art on paper and of unique  manuscripts.

Recent analysis of East Turkestan documents and sus-
pected forgeries resulted in observations, specific for the
manuscripts under suspicion.  Most likely this group was
local forgeries from the 20 th century because of many points
of resemblances to a reference material of new handmade
paper of the same provenance and very different from the
ancient genuine documents.

The combination of paper history and analysis of paper of
known origin furnishes precise information about the devel-
opment of paper technology and choice of fibre materials. A
reference material of such data can help in deciding whether
the combinations of details found in a particular sample cor-
responds to the expected characteristics of the period or not.

KEYWORDS
Non-destructive analysis, paper technology, condition of fibre
materials

ABSTRACT

Ikke-destruktive makroskopiske og mikroskopiske analyser af
papir bidrager til ny viden om den tætte korrelation mellem
kvaliteten, fibermaterialets tilberedning og tilstand.  Der behø-
ves kun et ganske lille stykke prøvemateriale af papiret til den
mikroskopiske analyse. Metoden egner sig derfor til undersø-
gelse af kunst på papir og unika manuskripter.

Nyere analyser af østturkestanske dokumenter og for-
modede forfalskninger resulterede i en række observationer,
som var særegne for de manuskripter, som var under
mistanke.  Denne gruppe var højst sandsynligt lokale for-
falskninger fra det 20. århundrede, fordi de var meget for-
skellige fra de gamle originalmanuskripter; der var desuden
mange lighedspunkter med et referencemateriale af nyt
håndgjort papir fra samme område som forfalskningerne.

Kombinationen af papirhistorie og analyser af papir af
kendt oprindelse giver præcis information om udviklingen af
papirteknologien og valget af fibermaterialer. Et reference-
materiale med sådanne data kan bidrage til at afgøre om
kombinationen af de fundne detaljer i et bestemt papirprøve
svarer til de forventede karakteristika for den pågældende
periode eller ej.

NØGLEORD
Ikke-destruktive analyser, papirteknologi, fibermaterialers tilstand.

1 Rischel, A-G. Copenhagen 1985. Traditional Papermaking in the Far East
Scandinavian Institute of Asian Studies, Annual Newsletter, pp. 7 - 19
2 Rischel, A-G. Toronto 2001. Through the Microscope Lens: Classification of Oriental Paper Technology and Fibres
Looking at Paper - evidence & interpretation, Symposium Proceedings Toronto 1999, pp. 179 - 188
3 Barrett, T. New York 1983. Japanese Papermaking. Traditions, Tools and Techniques
Horne, C. Bombay 1877. Papermaking in the Himalayas. The Indian Antiquary, vol. VI
Hunter, D. New York 1936. A Papermaking Pilgrimage to Japan, Korea and China
Hunter, D. New York 1936. Papermaking in Southern Siam
Kaempfer, E. London 1727. The History of Japan, II. (First edition 1712 in Latin Amoenitates exotica) 
Siebold, Ph.F.von. 1850. Nippon, Archiv zur Beschreibung von Japan
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another important source of information. The pioneer of
microscopic analysis of plant fibres is the Austrian botanist
Julius von Wiesner. His analysis of Central Asian manu-
scripts from East Turkestan (Wiesner 1902) concentrates on
the identification of paper fibre materials, supported by a ref-
erence material of local plants used for papermaking 4.
Wiesner’s scientific method and his results were a source of
inspiration to the Danish pilot project reported here, but
there is a fundamental difference in that the reference mate-
rial is now constituted by paper specimens of known origin
instead of specimens of plant material, the project aiming at
a combined analysis of the origins of the fibre material and
of the technology used in paper production.

In the descriptive phase of the pilot study a detailed check-
list served as an important tool in the systematic documen-
tation of each paper. The list was divided into (A) field note
observations, (B) macroscopic observations, and (C)
microscopic observations with the use of various kinds of
microscopes. The field notes (A) included observation of
the paper production in each workshop, documented with
photos and information from the paper maker about his
choice and preparation of plant material. Next came the
macroscopic observation (B): a detailed description of each
sheet of paper as examined with the naked eye, with infor-
mation on the dimensions and traces of the paper maker's
mould, the fibre distribution and direction, and the struc-
ture, density and sheet formation. Finally came the micro-
scopic approach (C), which was designed so that it required
only a tiny piece of each paper specimen. The Scanning
Electron Microscope (SEM) was used to show (i) the undis-
turbed structure of the paper and its fibre distribution and
(ii) the presence of specific chemical elements, which might
stem from additives during paper production or from water
and soil (Figure 1). The condition and morphology of fibres
after separation were studied in the Differential Interference
Contrast Microscope (DIC) and the Polarisation Microscope
(POL); this gave detailed information on the fibres used in
the production of the paper and the effect of the preparation
of the fibre material. Only a drop of water was used to dis-
solve the tiny paper specimen on the microscope slide and
no chemicals or colouring added, so as to interfere as little
as possible with the original composition of the paper and
also to avoid spoiling hidden traces of the underlying paper
technology (Figures 2 and 3). 

The optical analysis and detailed description of the paper
itself and of its individual fibres resulted in the discovery of
characteristic, diagnostic features giving evidence of the
preparation of the fibres, the sheet formation, the type of
paper mould, and the drying process, all reflecting the tech-
nology used by the paper maker. The fibre distribution and
fibre direction gave evidence of the sheet formation
process, and the paper surface often showed traces of
brush strokes from the flattening of the wet sheet before the
drying process. 

For centuries, inner bark materials from the Moraceae fam-
ily and the Thymelaeaceae family, as originally used by
Chinese papermakers, have been used for paper making

4 Wiesner, J. von. Wien 1902. Mikroskopische Untersuchung alter Ostturkestanischer und anderer Asiatischer Papiere nebst histologischen
Beitragen zur mikroskopischen Papieruntersuchung. Denkschriften der Kaiserlichen Akademie der Wissenschaften 
Catling, D., Grayson, J. 1982. Identification of Vegetable Fibres
Ilvessalo-Pfäffli, M. 1995. Fiber Atlas, Identification of Papermaking Fibres

Fig. 3
POL photograph of raw macerated smooth fibres from a suspect-
ed forgery with cross marks and dislocations and presence of raw
starch grains used either as a sheet formation aid in the pulp or
used as sizing of the finished sheet of paper.

Fig. 2
DIC photograph of dissolved individual fibres from genuine Saka
paper. The condition of the original textile fibres with frayed fibre
ends is caused by the repeated mechanical treatment.

Fig. 1
SEM photograph showing the undisturbed structure of genuine
Saka paper with blend of recycled fibrillated fibres of various origin.
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also in Nepal, Thailand and Japan. The reference material
consisted of pure paper mulberry or kozo fibres
(Moraceae), as well as pure gampi fibres, pure mitsumata
fibres and pure lockta fibres of the Thymelaeaceae family.
The microscopic study of the individual fibres therefore
gave useful information on the diagnostic features left after
the preparation of the various plant materials. It is apparent
that the condition of the processed fibres found in paper dif-
fers in important ways from the botanical descriptions of
raw inner bark fibres and the presence of chemical com-
pounds such as calcium oxalate crystals known to be char-
acteristic for each plant; accordingly, such botanical infor-
mation is difficult to use in the identification of fibre materi-
al of unknown origin (henceforth referred to as anonymous
fibre material). The morphology of the fibres has undergone
a change (which one might a priori ascribe both to the pro-
cessing happening during paper production and to ageing
and wear) but the proportions of individual fibres can still
be of some help. It is, however, an additional complication
that several features are common to inner bark fibres from
different plants. Since the information yielded by the physi-
cal appearance of the fibres is limited, a search for charac-
teristic elements not destroyed by the treatment of the plant
material was found crucial for the identification of anony-
mous fibre material.

The Japanese sheet formation aid, a solution added to the
pulp by Japanese paper makers in order to obtain an even
fibre distribution by delaying the drainage, had hitherto
been regarded as invisible in the finished sheet of paper.
Microscopic analysis of individual, separated fibres, howev-
er, revealed the presence of the mucilage in the form of raw
starch grains of various sizes among the fibres (Figure 4).
The numbers of couching in the sheet formation could be
studied in Scanning Electron Microscope of cross sections
of the sheet of paper. 

It was also possible to observe a microscopic difference
between similar-looking paper qualities depending on
whether the rinsing of the inner bark in running water had
taken place both before and after the pounding process or
before the pounding only. The doubly rinsed paper had an
open structure and showed higher hygroscopic reaction
than the quality that had been rinsed only once, in which
hemicellulose was still present among the fibres as an
amorphous substance.

The microscopic analysis threw interesting light on
observed differences in the degree of fibrillation in different
paper qualities. It was shown that such variation is due to
differences among the plant species used for paper produc-
tion and reflects the different sensibilities of the plant mate-
rial; it is not caused by the mechanical treatment with hand
pounding or electric stamping mill, as had been assumed
before the analysis. 

The value of the detailed optical findings from the reference
material was subsequently tested in identifying fibre mate-
rial and technology used in older anonymous Japanese
paper qualities from the National Museum in Copenhagen.
The analysis resulted in rather precise descriptions that
were later confirmed by the fortunate discovery of written
information on the technology and provenance of these

very paper samples, collected 1871 in Japan by a Swiss Silk
dealer. Thus it might be concluded from the Danish pilot
project that this analysis identifies the raw material and
technology used by the paper maker, be it in ancient or in
recent time. The approach turned out to be remarkably
robust also in the presence of differences due to ageing of
the paper sample: there was no deviation from the tradition-
al selection of fibres between the new fibres of the reference
material and the older ones and no difference in fibre con-
dition except for those of the old paper qualities where it
could be shown that recycled fibres had been used.

In 1994 the method developed in the pilot project was used
in a comparative analysis of archaeological Central Asian
paper documents and suspected forgeries kept in the
Ethnographic Museum in Stockholm. This was the first time
the new method was applied to the ancient written docu-
ments; in fact, it was the first time detailed analysis of the
paper material itself was used in attempts to provide evi-
dence as to whether certain documents were genuine
ancient manuscripts or forgeries from the twentieth centu-
ry. Unlike the pilot project where there had been numbers of
new sheets of each paper quality and no limitation of test
material for the microscopic analysis it was now crucial to
use as small paper samples as possible so as not to dam-
age the manuscripts. As stated above, the pilot project had
shown remarkable similarities between old and recent
Japanese paper qualities. The archaeological material of the
1994 study, however, showed many differences from the
reference material of known origin. Before going into details
with the selection of paper specimens and their test results
it is necessary to briefly outline the research history behind
their presence in Stockholm.

At the end of the nineteenth century and the beginning of
the twentieth century European archaeological expeditions
had started intensive excavations in East Turkestan and
adjacent regions of Asia. The discovery of written informa-
tion about lost civilisations and languages hitherto
unknown aroused a huge interest in antiquities and espe-
cially in manuscripts. Only a few of the members of the
expeditions had expertise in the traditional languages and
scripts of Central and East Asia, so local people soon dis-

Fig. 4
POL photograph showing macerated paper mulberry fibres
with dislocations, central lumen. The rich presence of cluster
crystals of calcium oxalate indicates a limited rinsing process. 
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covered  a market for forgeries. These forgeries had natu-
rally not been excavated by the archaeologists but were sold
by local people in the Khotan area to foreigners as genuine
specimens. Mixed with genuine manuscripts and artefacts
these forgeries were brought back to museums and
archives in Europe as well as in China and Japan.5

East Turkestan and the Taklamakan and Gobi deserts had
hitherto been white spots on the maps. The Swedish geogra-
pher and explorer Sven Hedin was a pioneer in his mapping
of the course of the Tarim River, which crosses the Takla-
makan desert, and in solving the mystery of the moving salt
lakes. During an expedition in 1901 Sven Hedin discovered
the oldest hitherto known written texts on paper and on wood
in Lou-lan, a Chinese military station along the Silk Road. 6

On the following expeditions to East Turkestan and
China under the leadership of Sven Hedin more manuscripts
and archaeological items were collected and brought back
to Sweden where they are now kept in the Sven Hedin
Collection at the Ethnographic Museum in Stockholm.

As material for the study reported here a number of both
genuine manuscripts and suspected forgeries from the
Sven Hedin Collection were chosen by the Swedish curator
Håkan Wahlquist and professor Staffan Rosén. The 66
specimens included 37 ancient paper of Chinese, Tibetan
and Turkish/Uighur origin and 29 suspected forgeries. Their
texts were written with black ink in Chinese, Saka, or other
characters in horizontal or vertical lines, sometimes with
embossed blind parallel lines (Figure 5 ).

There is very little information in ancient sources about the
origin of the Chinese invention of paper making; that com-
plicates the study of early paper but adds to its intrinsic
interest: analysis of Chinese paper from this period might
reveal hidden traces of the actual technology used in the 7th

century when the Chinese secret of paper-making spread
via Buddhism to countries outside the Chinese empire 7. 

The macroscopic examination and description of each docu-
ment from the Sven Hedin Collection took place in close
cooperation between Wahlquist and Rosén in Stockholm
and the present author in Copenhagen. The ancient paper of
these specimens was less transparent and darker than the
reference material (moreover, some of the manuscripts
were still partly covered with a layer of clay and sand from
the desert where they had been found). Impressions of laid
lines and chain lines and lack of impressions and patchy
fibre distribution indicated that both the floating mould and
the dipping mould had been in use, taking the specimens as
a whole (including suspected forgeries). The manuscripts
were more or less fragmentary, with various mechanical
damages; a number of documents had been restored in
1934 with new Japanese paper or laminated with silk at the
Record Office in Stockholm. Apart from the tears and lacu-
nae they were in much better condition than expected, how-
ever. The archaeological paper fragments covered by sand

5 Stein, M.A. London 1933. On Ancient Central-Asian Tracks
6 Hedin, S. Kristiania 1903. Tusen Mil paa ukjendte Veie gjennem det inderste Asien og Tibet.
7 Needham, J. & Tsuen-Hsuin, T. Cambridge 1985. Technology and processes of papermaking
Science of Civilisation in China, Vol. 5, Part I  Paper & Printing
Shimura, A. Basel 1982. Types of papermaking in the East, IPH Yearbook vol.3, pp 155 - 157

Fig. 5
SEM of the undisturbed structure of a suspected forgery illus-
trates how the fibres are embedded and covered with clay and
sand particles, much different compared to the structure of the
genuine paper in Figure 1.

Fig. 6
The Nepalese papermakers still use the oldest type of mould with
a fixed mat of woven textile. The Nepalese girl pours the pulp of
lockta fibres between her fingers into the floating mould, while the
woven mat is covered by water.

Fig. 7
The pulp is mixed and diluted with water in the floating mould and
spread as even as possible by movements of the hands; the
mould is lifted horizontally and the new sheet of paper stays in the
mould until dry.
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Macroscopic observation, checklist Microscopic observation, checklist
Genuine documents & suspected forgeries Genuine documents & suspected forgeries
Sven Hedin Collection Sven Hedin Collection
The Ethnographic Museum, Sweden The Ethnographic Museum, Sweden

Size, look and character of paper Fibre material

Width of document 25 - 85 mm Average fibre width   11 - 13 my.mm
Width of document 86 - 135 mm Average fibre width      14 - 20 my.mm
Width of document 136 - 650 mm Average fibre width   21 - 26 my.mm
Height of document 50 - 120 mm Minimum fibre width   4 - 6 my.mm
Height of document 121 - 184 mm Minimum fibre width   7 - 8 my.mm
Height of document 185 - 335 mm Minimum fibre width    9 - 17 my.mm
Sheet untrimmed Maximum fibre width  18 - 29 my.mm
Height of document intact Maximum fibre width  30 - 39 my.mm
All edges trimmed or torn Maximum fibre width  40 - 70 my.mm
Imprint of coarsely woven material Average fibre length       1.2 - 3.5 mm
Shadow lines from laid streaks Average fibre length       3.6 - 5.5 mm
Imprint of bamboo needles/straw/reed mat Average fibre length       5.6 - 8.9  mm
Distance between chain lines 23 - 36 mm Minimum fibre length   0.4 - 1.9 mm
Distance between chain lines 37 - 75 mm Minimum fibre length   2.0 - 4.0 mm
Distance between double chain lines 7 - 20 mm Minimum fibre length   4.1 - 6.7 mm
Distance between laid streaks 65 - 80 mm Maximum fibre length   2.5 - 7.0 mm
Distance between laid streaks           81 - 125 mm Maximum fibre length   7.1 - 13.0 mm
Bamboo/straw/reed laid lines 11 - 17/3 cm Maximum fibre length 1 3.1 - 14.5 mm
Bamboo/straw/reed laid lines 18 - 23/3 cm Fibre ends tapering and pointed
Bamboo/straw/reed laid lines 24 - 30/3 cm Fibre ends rounded
Lustrous paper surface Fibre ends ramified
Matt paper surface Fibre surface smooth
Smooth paper surface Fibre surface veined/ long. striated
Rough paper surface Dislocations
Irregular paper surface Diagonal cross marks
Flexibility stiff Horizontal cross marks
Flexibility soft Half cross marks
Flexibility pliable Swelling of fibres
Single rough fibres not separated Constriction of fibres
Homogeneous fibre distribution Loose primary wall
Slightly patchy fibre distribution Amorphous substance present
Irregular fibre distribution Sporadic amorphous substance present
Dominant fibre direction Fibre material fibrillated
Random fibre direction Fibre material heavy fibrillated
Traces/striation of brush strokes Individual cluster crystals
Impression of wood/wall structure Several cluster crystals
Pale yellow colour of paper Single prismatic crystals
Curry yellow colour of paper Several prismatic crystals
Yellow brown colour of paper Single raw starch grains
Sandy grey colour of paper Cluster of raw starch grains
Clay brown colour of paper Particles of fillers/soil
White colour of paper Narrow lumen
Restored Broad lumen

and clay in deserted trading stations along the Silk Road
had been protected for centuries against mechanical dam-
age, light and humidity - the three main causes of degrada-
tion in organic material.

It was obvious that these paper qualities were very differ-
ent from the reference material from Japan, Nepal and

Thailand, all of which stemmed from a much later time
than the archaeological material from East Turkestan. This
is in itself not unexpected considering that the paper tech-
nology had developed over many centuries, but it meant
that the checklist had to be adapted to the archaeological
paper. The modified checklist used for the total procedure
looks as follows:
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Inspection of the paper sheets showed a consistent differ-
ence between the suspected forgeries and the supposedly
genuine samples. The paper of the former was mostly
rather dark in shade with a felt surface and no impressions
of laid lines or chain lines indicating that the paper maker
had used a floating mould. This simple type of mould was
considered as the first type of mould used in Chinese
paper making; the ancient technology is still in use in
Nepal, Thailand, the Shan States of Burma and China.
Typical for the Nepalese sheet formation is the patchy dis-
tribution of the fibres which are poured into the floating
mould and spread by hand whipping (Figure 6 and 7).

All the other documents had impressions of laid lines of a
mould mat, typical for the dipping mould, and the fibre dis-
tribution was less patchy and more even, with a difference
in smoothness between the front and reverse sides of the
paper. Ink bleeding and smudging occurred in some manu-
scripts caused by a weak or missing sizing of the paper or
a poor ink quality.

For the microscopic analysis a very tiny piece of test mate-
rial was selected from each manuscript without causing vis-
ible harm, being taken from the edge or from already dam-
aged area with tears. The original edges of the archaeolog-

ical material were only sparsely preserved and therefore the
exact size of the papermaker's mould could not be ascer-
tained but only the structures of the woven mould mat and
the density of visible chain lines and laid lines.

An important issue in the identification of the raw material
and/or the manufacturing process is the presence of certain
chemical elements and compounds. Microscopic analysis
of the archaeological paper revealed, as expected, a high
content of clay and sand particles in all documents as well
as salt crystals, and in some of them the Scanning Electron
Microscope showed presence of calcium and sodium, with-
out any clear difference between the genuine documents
and the suspected forgeries. As for the texture of the plant
material, the microscopic analysis of the individual fibres
revealed a mixture of well-preserved raw plant fibres and
more fibrillated recycled fibres of varying origin. It was very
difficult to try to identify such a complex blend of fibres
both because the occurrences of the few useful diagnostic
features were spread and because fibre materials not
known from the reference material had been used in the
ancient documents. Recycled textile fibres from hemp, linen
and ramie turned out to be mixed with recycled and new
fibres from paper mulberry and daphne/gampi fibres. It was
obvious from the condition of the fibres that both mechan-
ical treatment and chemical maceration of the fibre materi-
al had been developed and used (Figures 8 and 9). 

According to Wiesners analysis of Central Asian manuscripts
(Wiesner 1902) this blend of several types of recycled fibres
was characteristic for the ancient East Turkestan manu-
scripts, and he found that one single type of macerated fibres
of paper mulberry was distinctive for the suspected forgeries.
The data collected in the analysis in Copenhagen proved that
all the documents from the Hedin collection that consisted of
pure paper mulberry fibres exhibited the suspected group of
documents, and that the technology used was similar to the
local paper technology found in the Khotan region of East
Turkestan and still used by papermakers there today. The fol-
lowing combination of macroscopic and microscopic obser-
vations constitutes features that are distinctive for all but
three of the suspected forgeries (Figure 10).

Fig. 9
Smooth fibres from a suspected forgery with tapering pointed and
rounded fibre ends mixed with amorphous substance and cluster
crystals indicating a limited rinsing of the plant material and much
different from Figure 2 of genuine Saka fibres.

Fig. 8
Thin macerated fibres of Thymelaeaceae family blended with recy-
cled mechanical treated thicker fibres and small fragments of
fibres from genuine Saka manuscript.

Fig. 10
Macerated paper mulberry fibres in fine condition very similar to
the reference material of new handmade paper mulberry. The con-
dition and choice of only paper mulberry fibres are typical for the
group of suspected forgeries examined and not expected to be
found or represented in early East Turkestan and Chinese paper.
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It had already been observed by the Swedish scholars in
Stockholm that some documents stand out as forgeries by
exhibiting written characters imitating the Saka script without
being linguistically meaningful. The Danish analysis of the
paper technology and of the fibre materials of the selected
specimens confirmed that a number of distinctive features are
characteristic of the paper used in the forgeries. The dominant
use of only one type of macerated raw fibres, combined with
the use of a floating mould, is the most marked difference
between genuine ancient paper and paper from the twentieth
century paper. A combination of a smooth surface and a more
feltet surface with impressions of a woven structure is char-
acteristic for paper formed in a floating mould, but the double-
felted surface known from the suspected forgeries is consid-
ered indicative of a forgery. 

A definite criterion for distinguishing between forged and gen-
uine documents is not attainable using this non-destructive
method, but the results show trends that are small steps in the
right direction. The limited test material selected in 1994 may
not be truly representative of Central Asian paper of the peri-
od it stems from. It may, therefore, be of limited value as evi-
dence for distinguishing forgeries. Some observations may be
typical and others atypical for the material. Nonetheless, they
all provide data about paper technology using a non-destruc-
tive method. Non-destructive methods of analysis are vital
because test material is normally only available in very limited
amounts, if at all, from original genuine material.

More recent analyses by the author of early Central Asian
documents from Lou-lan clearly document the technological

Macroscopic observations

The papermaker's mould
Lack of laid lines 
(Only three of the suspected forgeries have laid lines)
Lack of chain lines 
(None of the suspected forgeries have chain lines)
Woven structure 
(11 of the 13 samples with woven structure belong to the group of suspected forgeries)

The sheet formation
Fibre direction 
(Only noticed in two of the suspected forgeries)
Patchy fibre distribution
(Patchy fibre distribution occurs in 21 of the 29 suspected forgeries analysed)

The paper surface
Felt surface
(10 of 12 samples with tangled surface on both sides belong to the group of suspected forgeries)
Wrinkled surface
(6 of 8 samples with wrinkled surface belong to the group of suspected forgeries)

Inscriptions
Ink penetration
(Penetration to the reverse of the paper observed in 12 documents, 11 of these are suspected forgeries)
Ink smudging
(Ink smudging is only noticed in 10 documents all belonging to the group of suspected forgeries) 
Embossed blind marked lines
(11 of 20 documents with this feature are suspected forgeries and 6 of these with lines not parallel to the lines of written
characters)

Microscopic observations

Structures
Amorphous substance
(Amorphous substance is present in 35 of all specimens, 20 of these are suspected forgeries)
Layer of clay/sand
(Layer of clay/ sand particles is observed in 10 specimens, 7 of these are suspected forgeries)

Treatment of fibres
Macerated fibres
(24 of the suspected forgeries consist of macerated fibres)
Fibrillated fibres
(Recycled rag fibres and fibrillated fibres are only observed in 4 of the suspected forgeries)
Frayed fibre ends
(Frayed fibre ends are missing in all suspected forgeries)
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development that took place in Chinese papermaking from
the second and third to the fifth and seventh century. They
also reveal the variations in the choice of fibre materials
and technology that happened along with the spread of
papermaking to other areas and cultures outside the
Chinese empire. Such knowledge is of importance in dealing
with paper of unknown age and provenance. Findings that
are characteristic and more or less diagnostic for each
period and each location can be combined with the philo-
logical information furnished by the writing on the docu-
ments, these two kinds of evidence serving jointly to
determine the provenance of a particular paper specimen.
This may be a powerful tool in future attempts to distinguish
between genuine documents and forgeries in paper, lacking
other distinctive features (such as the manufacturer's
watermark in European paper).�
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INTRODUCTION

Due to increased valuations in the fine art photography mar-
ket in the last years 1, questions have arisen about ways of
faking photographs; i.e. making them look like older mate-
rials. Certain methods have been postulated, such as the
use of old papers, or the ageing of new papers.

Through a series of experiments and research into the
most common postulations in order to show the possibility
and manifestations of these methods, means have been
provided to detect such impositions. A body of information
is rendered, which extends the knowledge of the field in
regard to paper types and characteristics.

JENS GOLD

The following have been identified as the most common
and likely methods used for the recent incidents (with
regards to Lewis Hine and Man Ray (Figure 1 and 2), which
provoked much speculation in the minds of curators, col-
lectors, art dealers and conservators:
— the use of outdated paper stock;
— the use of papers manufactured in Eastern Europe that
resemble papers of the period 1920 – 1950;
— the use of chemistry to produce prints with aged char-
acteristics;
— the use of copy negatives (negative from a print) and
duplicate negatives (negative from a original negative) for
print production.

INVESTIGATION OF METHODS USED TO MISREPRESENT 
THE CONDITIONS AND THE AGE OF PHOTOGRAPHS

ABSTRACT

A Capstone Research Project in the Mellon Advanced
Residency Program in Photograph Conservation, 2001, at
George Eastman House – International Museum of
Photography and Film – Rochester NY and Image
Permanence Institute at Rochester Institute of Technology
– Rochester NY.
Due to recent increased valuations in the fine art photo-
graphy market, questions have arisen about ways of faking
photographs; i.e. making them look like older materials.
Certain methods have been postulated, such as the use of
old papers, or the ageing of new papers.

Through a series of experiments and research into the
most common postulations in order to show the possibil-
ity and manifestations of these methods, means have
been provided to detect such impositions. A body of infor-
mation is rendered, which extends the knowledge of the
field in regard to paper types and characteristics. The
investigations are limited to silver gelatin DOP, the most
common photographic paper used between the wars and
represented in the fine art photography production of this
period, in which we have had impositions. 

KEYWORDS
Fake photographs, chemistry, techniques

ZUSAMMENFASSUNG

Untersuchungen von potentiellen Fälschungstechniken im
Bereich Fotografie.

Zusammenfassung eines Projektes im Advanced Residency
Program in Photograph Conservation, 2001, im George Eastman
House – International Museum of Photography and Film –
Rochester NY und Image Permanence Institute im Rochester
Institute of Technology.

Aufgrund der rapiden Wertsteigerung von Fotografien auf
den internationalen Auktions- und Kunstmärkten in den letzten
Jahren ist der Handel mit gefälschten Kunstwerken auch im
Bereich der Fotografie zu einem lukrativen Geschäft geworden.
Mit Namen wie Lewis Hine und Man Ray beschäftigen sich
heute Artikel aus der Presse und Fachpresse. Bei Bildern die-
ser Künstler handelt es sich um Fotografien, die auf
Silbergelatine – DOP (Developing Out Paper) angefertigt wur-
den. Dieses Material existiert seit ca. Ende des neunzehnten
Jahrhunderts bis heute. Über diesen Zeitraum jedoch haben
sich seine Eigenschaften in bestimmten Bereichen geändert.
Diese Umstände lassen u.a. eine Datierung von diesem foto-
grafischen Material zu. Nun ist die Datierung noch lange kein
Beweis für die Echtheit eines Kunstwerks. Jeder Fotograf weiß,
daß man auch mit überlagertem fotografischen Material sehr
gute Arbeitsergebnisse erzielen kann. Aber bis zu welchem
Grad ist dies möglich? Mit welcher Qualität von Fälschung
haben wir in Zukunft auf diesem Gebiet zu rechnen? Der Autor
hat im Rahmen dieses Projektes versucht, diese sehr interes-
santen Fragen zu beantworten.

SCHLÜSSELWÖRTER
Verfälschte Fotografien, Chemie, Techniken 

1 Meeting of the Photographic Materials Group (PMG) of the American Institute for Conservation (AIC) February 16th and 17th 2001 at the
Museum of Fine Art - Houston; Association of International Photography Art Dealers  (AIPAD) Symposium 2001 8–10th July 2001 – at the
Metropolitan Museum of Art - New York City.
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This paper will therefore give answers to the following
questions:

• Is it possible to make paper prints on very old gelatin develop-
ing-out paper (gelatin - DOP) [60 years and older]?

• The Eastern European Countries have not changed the
production methods of fiber-based  developing-out papers
over a long period of time. Is it possible to make artificially
aged prints on newer fiber-based DOP from sources in the
former German Democratic Republic [East Germany], the
Czech Republic, Russia, Hungary and other states of
Eastern Europe? 

• Do these photographic papers behave like old materials?

• Is the use of copy and duplicate negatives for printing vis-
ible/ detectable? 

PROJECT DESIGN ELEMENTS

The investigations are limited to silver gelatin DOP, the most
common photographic paper used between the wars and
represented in the fine art photography production of this
period, in which we have had impositions. 

During the course of this project, the first question, above,
could clearly be answered, with yes (Figure 3). This interest-
ing fact, and the fact that contemporary papers are relatively
easy detectable, caused most of this part of the work to shift
to research on the use of outdated gelatin DOP. The next two

questions, however, are also investigated and can be
answered affirmatively. But there is still room for more
research in the direction of altering contemporary gelatin DOP.
Because of the great variety of literature, web sites and
manuals for the work with contemporary gelatin DOP, this
has not been described very deeply in this project.

For the last question there are two answers. The use of
copy negatives is to a certain degree detectable but this will
probably change, with the aid of digital tools, in the near
future. The use of duplicate negatives is almost not, or not
visible/ detectable, naturally depending on the quality of the
darkroom work.

Fig. 3
Facsimile print from the project: Nickolas Muray, portrait of
Greta Garbo (print from a copy negative of an original negative
on Defender Velour Black, exp.: 5/ 1944).

Fig. 1
Lewis Hine, „THREE RIVETERS, EMPIRE STATE BUILDING“,
page in Sotheby’s catalog 28. April 1999. The photograph was
sold for $ 21000. American experts could prove that this photo-
graph was printed after the dead of Lewis Hine.

Fig. 2
Man Ray, „Noire et Blanche“. After examination of the photo-
graphic paper AGFA specialists found out that alleged original
photographs of the artist were printed on AGFA photographic
paper (AGFA – Nostalgia) from 1992/93. Man Ray died in 1976.
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SOMETHING ABOUT THE USE OF OUTDATED
PAPER STOCK 

There is nothing new about the use of outdated gelatin devel-
oping-out paper stock (gelatin - DOP). The use of outdated
papers (Figure 4) is a tradition almost as old as the produc-
tion of the material itself. Photographers had, and have, dif-
ferent reasons for using outdated material. It could, at times,
be a matter of having difficulties finding the right materials
(like after World War II); old black-and-white papers could
sometimes be of greater variety, and the properties of aged
materials could be interesting in the production of facsimile
prints from originals.

The degree of difficulty in working with these materials
depends on the condition of the photographic paper and the
skill of the photographer. The possibilities with old materials
are quite amazing when optimal circumstances are found. It
is possible to make very good prints from outdated papers
that match the print quality of originals. 

A majority of the material for this project was found in old lit-
erature and in interviewing photographers in Germany, the
Czech Republic and the USA. The interviewed photographers
had been working extensively with outdated materials. The
research of one person in particular has been essential for the
success of this project. In 1951 the Czech photo chemist
Premysl Koblic published a book entitled: “Vyuzití Vadného
Fotografického Materiálu” or in English: ”Exploiting Defective
Photographic Materials”. 

This book was only published in the former Peoples
Republic of Czechoslovakia and was never translated from
Czech into another language. The information about this
book originated from Ivan Lutterer ı+ photographer from
Prague. A specialist in Slavic languages including Czech,
Kristin Dittrich-Kahl has been very helpful in getting the major
part of this book translated into German. This has enabled the
author to work with it and utilize much of the information in
this paper. This information is now 50 years old, and the pho-
tographic papers that it describes are even older, i.e. 60 – 80
years (see list of outdated papers in the end of this article).
This book has been a great help and the formulae’s in it have
usually needed only small changes depending on the
working material.

In the following, information about the work with outdated

Fig. 4
Collection of outdated gelatin DOP.

Fig. 5
Fogged print (Velox paper, exp.: 1932).

developing-out papers are given. The materials worked with
in this project are way past the expiration date. Some of
these developing-out papers are 60-80 years old. Common
problems with outdated gelatin DOP are outlined together
with information on how to achieve the best results with
such problematic papers. The focus is on the practical
issues of working with these materials, and gives no philo-
sophical discussion about forgery.

DIFFICULTIES OF WORKING WITH OUTDATED
PAPER STOCK

The fogging problem

The major problem, fog, is a product of a process that starts
with the beginning of the emulsion production, and continues
until the photographic material is developed. The correct
term for the process is ripening. During the ripening, sensi-
tivity centers are formed on the surface of the silver halide
crystal. These sensitivity centers are very small specks of
sulfur on the silver halide crystal surface. The whole process is
not completely understood, but sulfur seems to be essential
for that process. Sulfur comes out of the photographic
gelatin or is also added, together with several other com-
pounds, to the emulsion during production. The sensitivity
centers can become a development center when the silver
halide crystal is hit by a light wave. Then electrons, which
were knocked from a bromide (or other halogen) by the
light wave, wander to the sensitivity center in the crystal and
here reduce silver ions to a small number of silver atoms.
Four or more silver atoms must be present in a silver halide
crystal in order for it to be developed, and they must be col-
lected together in a single group. The whole theory, from
1938, is named after the two scientists Gurney and Mott
who first described it (Bunting, R.K. 1987, Jungle/ Hübner
1989, Krafft/ Steiner 1978, Stroebel/ Compton/ Current/
Zakia 1989).

It is known that heat, moisture and certain gases in the
environment, over a longer period of time also can help to
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it is possible to avoid such problems. If the paper also has
a fogging problem, it may be treated with a potassium per-
manganate bath, which removes the non-image silver and
additionally softens the gelatin. Other means of soften the
gelatin is to add more Sodium carbonate [Soda] or
Potassium carbonate [Potash] to the developer, or generally
raise the pH of the developing solution. 

Yellowing of the photographic paper

There is a multitude of reasons why yellowing of developing-
out paper occurs, but in most cases there are two major
ones. One is the age of the paper compared with the access
of air to the material, and the other are mistakes made dur-
ing the processing of the old photographic material.

The mistakes made during processing of the papers
include: use of old developer, old fixer, polluted processing
baths (fixer in developer and developer in fixer) which cause
the so-called dichroic fog, over-development, or in general
the wrong processing times and temperatures, exhausted
stop bath, and unclean and warm hands used to handle the
paper during processing. Papers with the lowest sensitivity
(portrait paper and contact paper) often have a higher ten-
dency for yellowing or getting colored fog than papers with
a higher sensitivity (bromide paper).

A frequent reason for yellowing is colloidal silver, which
develops in the print because of too much sulfite in a con-
temporary developer. In that case it is better to use the old
recipe, which is often found in the original paper package.
Too much sulfite works for some of these old papers like
fixer in the developer. It is also recommended to use about
50 % more potassium bromide and 25 % more potassium
carbonate or sodium carbonate. 

Mold on photographic papers

Mold and other “little creatures” which like to digest gelatin
and paper are frequently a problem for very old outdated
gelatin DOP. It is possible to use attacked papers if the
material is only contaminated on the edges. If the mold is

Fig. 6
Bubbles in the gelatin emulsion.

Fig. 7
Areas with hardened gelatin in a print.

build development centers in an emulsion. This phenomenon
is known as “fog” or non-image silver (Figure 5). It is called
fog because it builds a kind of even exposure over the whole
image surface. Since the “ripening process” continues over
time, photographic paper manufacturers cannot guarantee
that an emulsion after a certain time, under normal condi-
tions, does not develop non-image silver. That is why all
these materials have an expiration date. To slow down this
process, photographers often store their materials in freezers
or at least in a cold and dry room (Koblic 1951).

Bubble development on the gelatin

Bubbles in the gelatin emulsion layer (Figure 6) appear
quite often on outdated material during processing. It is
associated with the deterioration processes of the gelatin.
It happens most frequently when strong alkaline develop-
ers and strong ammonium thiosulfate fixers are used. It is
often connected to a prolonged stay in warm developer
and fixing bath. A good way to avoid the “bubble problem”
is to use a tanning developer or a pre-wash in a tanning
bath. The use of a 10 % sodium thiosulfate fixer is also
recommended. The temperature of the developer and fixer
should, in this case, be lower than normally recommended.

It should be noted that gelatin on very old papers has
often hardened, something that works against the forma-
tion of bubbles. However, this hardened gelatin can pose
other problems in processing.

Hardened gelatin 

It is known that over time and in poor storage conditions
(dry air, pressure from storing the papers in piles, change
from moist conditions to dry conditions, air pollution, etc.)
the gelatin on photographic papers hardens and changes,
thereby changing its behavior in the processing solutions.
The liquid cannot absorb evenly into the emulsion (Figure 7),
and that can make it difficult to develop an even picture on
an outdated paper. Stripes and spots (pressure marks) of
under-developed areas may appear. In most circumstances
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CHANGING THE PROPERTIES OF 
CONTEMPORARY GELATIN DOP
(removal of optical brighteners in modern materials)

There are many ways to change the properties of contempo-
rary photographic paper in order to make it look old. For
example the application of minor chemical and mechanical
damages like stains, fading, scratches, losses, repairs … and
even silver mirroring. During the work with this project it was
demonstrated that these things are achievable, mostly
without great difficulties. Many of the high priced photographs
on today’s art market are however printed on photographic
paper produced before and during the introduction of optical
brighteners (in the end of 1950’s beginning of the 1960’s) in
the paper support. Papers with optical brighteners are rela-
tively easy to detect, and it would therefore be desirable for a
forger to remove them from the paper support and baryta
layer (Figure 9). This is not an easy task though, because the
molecule of an optical brightening agent is quite long. It also
ties itself very well to the paper fibers and baryta layer. These
chemicals are made to be very light fast, inert to a lot of
chemicals and difficult to wash out. Experiments with
removal of optical brighteners using agents from the paper
industry were not very successful. The reason for this is the
fact that the so-called optical brightener quenchers [cationic
water-soluble polymers recommended for the efficient neu-
tralization of the optical brightening effect of fluorescent
whitening agents] are designed to remove optical brighteners
in the stage of papermaking when recycled paper fibers are
washed in the pulp. 

already in the center of the paper it is impossible to print on
it in sufficient quality. When the mold has digested the gel-
atin (and some times parts of the paper too) it will show big
spots over the whole surface of the print after development
(Figure 8). Sometimes it is already visible in the darkroom
light. An obvious sign for mold is the typical smell when
opening the paper box the first time and handling the mate-
rials. People with allergies should stay away from these
materials. It is favorable to have a fume hood when working
with molded papers.

Differences in single and double weight papers

Another observation made during the work with the outdat-
ed papers was the difference between double and single
weight papers. It was quite common to have fogging prob-
lems with both types of paper. However, the single weight
paper (from the same time and even the same type and
brand) had a much greater tendency to develop non-image
silver than the double weight paper.

PRINTING WITH OLD GELATIN DEVELOPING-OUT
PAPERS

For work with outdated papers it is beneficial to know how
chemical development works, and what the compounds of
a developing agent are good for. A general understanding of
the chemistry helps when working with and adjusting the
different compounds to the old material. 

The constitution of a developer

“The most important ingredient in a chemical developer is
the developing agent or chemical reducer that converts the
exposed silver halide to metallic silver. Most developing
agents require a pH higher than 7 to function, and for this
reason the developer also contains an alkali, sometimes
referred to as the accelerator. In order to minimize oxidation
of the developing agent by oxygen in the air, the solution
also usually contains a preservative, most often a sulfite. A
restrainer, usually a bromide, is also part of most develop-
ers. The restrainer has the effect of slowing the rate of
development, but this effect is greater in the unexposed
areas of the emulsion, thereby limiting spontaneous devel-
opment, or chemical fog. The presence of restrainer in the
developer formula also tends to minimize variations due to
the release of halide ions during development, which would
themselves act as restrainers. Bromides or other halides are
also sometimes referred to as antifoggants, but this term is
usually applied to a number of organic compounds that are
used at much lower concentration than bromide. A develop-
er formula may also include other compounds that acceler-
ate development, provide more even development, prevent
the formation of insoluble compounds, etc.”(Stroebel,/
Compton/ Current/ Zakia 1989).

Note: Since this paper should not be a manual for the pro-
duction of forged prints, the organizing board of the 16th

conference of the Nordisk Konservator Forbund has agreed
that the details of printing with outdated photographic
papers should be left out. The reader is however welcome
to contact the author for further information.

Fig. 8
Mold on photographic papers. (Nickolas Muray, portrait of Clara
Bow (print from a copy negative on Defender Velour Black ...
exp.: 5/1944)).
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The same “washing” obviously does not work with the
kind of paper-sheet like a print. Another way to remove a
good amount of optical brightener would be to wash the
prints extensively for several hours (Nishimura 2000). In
order to protect the gelatin during such a harsh treatment,
it is beneficial to have the print for about 10 minutes in a
hardening bath prior to the washing process.

Extensive exposure to ultra violet light can also reduce
the optical brightener compounds, but it will harm the rest
of the print as well (Messier 2001). Another (well known)
way to suppress the optical brighteners is to dye the prints
with certain colorants like the ones from tea or coffee or
similar substances. This is simply done by immersing the
prints in a bath made from tea or coffee mixtures etc. The
way of getting the right tonality in the photographic paper is
a question of experimenting.

CONCLUSIONS, AND WHAT TO EXPECT IN THE
FUTURE 

During this project it has become clear that the use of out-
dated and contemporary gelatin DOP in potential forgery
can make authentication a difficult challenge for the investi-
gator. The use of outdated material is particularly hard to
detect. However, to produce a good “facsimile” print of an
original photographic artwork requires a level of advanced
skill and experience in addition to having the access to an
original that can be copied. Another problem is that access
to original photographic material is limited.

There are methods of analysis, which make it possible
to recognize certain paper types, years of production etc. of
a print. Two methods to identify paper types and time of
production are worth mentioning here:

• A very successful method to identify paper types is a
paper fiber analysis, in use for some years now by paper
and photograph conservator Paul Messier, together with
FBI-scientist and paper specialist Walter Rantanen. The
method allows identification of the specific properties of a
paper type by examination of a very small paper sample

under a microscope and comparing the extracted informa-
tion with earlier collected information kept in a database.
This makes it possible to get a link to a certain brand name,
paper type and year of production of a photographic paper. 

• A very new method that is still on an experimental stage
is the “Edge Reflection Analysis” (ERA). This method was
developed in 2002 in the Mellon Advanced Residency
Program in Photograph Conservation by German photo
engineer Klaus Pollmeier in cooperation with the Rochester
Institute of Technology. The ERA records digitally the sur-
face structure of the photographic paper and compares the
information with data previously fed into a computer. 

Both methods look for the typical “finger print” (property)
of a photographic material and are successful in revealing
whether new or outdated photographic papers, but papers
unusual for a certain artist/photographer, are used. The
methods reach their limitations when, for example, a right
paper of the right time period is used and the artists way of
printing also is taken into consideration and applied (Figure 10).
There is no way of detecting whether such a print is genuine
or false. A “successful” forger therefore, must produce a
work that fits into a certain pattern, not only the quality and
signs of age but also the photographic material and the
years of production. This means that it is possible to a cer-
tain degree for such works to appear on the market, but
production of such photographic work is difficult and
complex. Assistance in getting into the infrastructure of
the art market is also needed, because without prove-
nience even a high quality forgery has no market.

Like already said in the beginning, the market for pho-

Fig. 9
Washing out of optical brighteners in a water bath (photographed
in UV-light illumination).

Fig. 10
Facsimile print from the project: Nickolas Muray, portrait of
Gloria Swanson (print from a copy negative on Kodak Opal P,
warm black, old ivory, lustre, fine grained, d. w., exp.: 8/1941).
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tography grows, and today photographs are obviously
included in the high prized art market. The temptation for
some to forge such objects and bring them on the market
might be high. It has to be expected that all kinds of photo-
graphic materials from today already have been stored to
produce the “right print” tomorrow. What does this mean
for the investigator? Over the course of this project it became
clear that existing methods of identifying photographic
materials should be extended by a method which allows the
detection of the actual developing time / production time of
a print (time between printing of the image and possible
analyses). This will be a difficult challenge but it should be
done.�
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List of outdated gelatin developing-out papers used in this project

Agfa Ansco – USA
Ansco India tone, co 419, porcelain white, d. w., expiration date: 1940s?
Convira B - 2, medium soft, contact printing paper, white, glossy, s. w. 1 7/8 x 2 3/4, expiration date: 1/1942
Cykon 2, contact printing paper, normal, royal white, d. w. 8 x 10, expiration date: 10/1946
Convira B, normal, contact printing paper, white, glossy, s. w. 1 7/8 x 2 3/4, expiration date: ?/ 1948
Convira B, medium, contact printing paper, normal, white, glossy, s. w. 8 x 10, expiration date: 9/1948
Convira B – 3, contact printing paper, normal, white, glossy, s. w. 8 x 10, expiration date: 10/1949
Jet, d. w., 8 x 10, expiration date: 5/1964

Defender - Du Pont USA
Veltura, normal, smooth, buff-matt, d. w., 8 x 10, expiration date: 6/1932
S Velour Black 11, soft, white, glossy, s. w., 5 x 7, expiration date: 1/1941
S Velour Black 22, normal, white, glossy, s. w., 5 x 7, expiration date: 2/1941
S Velour Black 33, medium hart, white, glossy, s. w., 5 x 7, expiration date: 2/1941
Velour Black R – 3, medium hard, blue white, glossy, s. w., 4 x 5, expiration date: 8/1943
Y Velour Black 2, normal, white, silk, d. w., 8 x 10, expiration date: 7/1944
Y Velour Black 2, normal, white, silk, d. w., 8 x 10, expiration date: 5/1944
Velour Black R – 2, normal, white, glossy, s. w., 4 x 5, expiration date: 7/1947
Velour Black B – 3, medium hard, white, semi-matt, d. w., 5 x 7, expiration date: 7/1947
Velour Black B – 2, normal, white, semi-matt, d. w., 5 x 7, expiration date: 7/1947
Velour Black R – 2, normal, white, glossy, s. w., 5 x 7, expiration date: 9/1947
Velour Black DL – 3, medium hard, natural white, velvet grain, luster, d. w., 5 x 7, expiration date: 7/1951
Y Velour Black 2, normal, cream white, silk, d. w., 8 x 10, expiration date: 1/1955
Varigam DL, variable contrast, velvet grain, natural white, luster, d. w., 8 x 10, expiration date: 7/1958

Eastman Kodak Co. USA
Velvet Velox, normal, velvet, s. w., 3 ? x 5 ?, expiration date: 1/1915
Vitava Athena A, white, smooth, semi-matt, s. w., 8 x 10, expiration date: 6/1927
AZO F –2, normal, white, glossy, smooth, s. w., 5 x 7, expiration date: 8/1928 
Vitava Projection F – 2, white, glossy, d. w., 8 x 10, expiration date: 6/1939
Velvet Velox E – 2, normal, velvet, s. w., 3 ? x 5 ?, expiration date: 6/1939
P.M.C. No. 2, normal, bromide paper, smooth, s. w., 8 x 10, expiration date: 11/1937 
Kodabromide F – 3, white, glossy, smooth, s. w., 5 x 7, expiration date: 4/19 40
Chloride 2, glossy, s. w., type 1, for US-Army, 10 x 10, expires: 1940s
Velox F – 2, normal, white, glossy, smooth, s. w., 4 x 5, expiration date: ?/ 1942
Kodabromide F – 2, normal, white, glossy, smooth, s. w., 5 x 7, expiration date: 1943
Vitava Opal, cream white, smooth, lustre, d. w., 8 x 10, expiration date: ?/ 1943    
Velox F – 4, hart, white, glossy, smooth, s. w., 4 x 5, expiration date: 10/1944
Vitava Projection Y 3, cream white, silk, lustre, d. w., 8 x 10, expiration date: 10/1944 
Velox F – 2, normal, white, glossy, smooth, s. w., 8 x 10, expiration date: 11/1944
AZO F –2, normal, white, glossy, smooth, s. w., 4 x 5, expiration date: 7/1945
Velox F – 2, normal, white, glossy, smooth, s. w., , expiration date: ?/ 1947
Opal Z, lustre, d.w., 8 x 10, expires: 1951
Opal P, warm black, old ivory, lustre, fine grained, d. w., 8 x 10, expiration date: 8/1951
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INTRODUCTION

Photography was officially invented in 1839 by Daguerre.
Its status and rôle have changed both throughout history
and in present times – is photography art, science, craft or
documentation? 

All four aspects are reflected in the museum collections
where you sometimes find photos together with prints,
drawings and paintings, at other times together with cata-
logues and paper archival materials, but seldom alone
except at museums dedicated to photography.

The collecting of photographs occurred at the same time as
its invention. The carte-de-visites made from 1860 was a
popular item of collection. People exchanged cartes with
their friends and family and put them into albums. Cartes of
celebrities of that time (actors, writers) were also purchased1.
Travel photographs were another popular collection item.
Photographs of exotic places could be purchased as sou-
venirs and proof of the visit. Photographing

KAREN BRYNJOLF PEDERSEN

yourself was only done by the very few who could bring pho-
tographic equipment with them – this was both arduous and
expensive.

In the 1850s an art gallery in London, P & D Colnaghi,
still existing today, started selling photographs, representing
both the work of Roger Fenton and Julia Margaret Cameron.

In 1854 the first auction of photographs was held in
London. A century later in 1952 the first similar auction in
America took place.

In the 1970s the photography market as we know it
today began 2, and now there are hundreds of galleries
worldwide.

The First Internet Photo Auction came in 1998 3 and the
prices today are as high as ever. An example from 2001 is an
early print of Walker Evans Penny Picture Display, Savannah
(1936), sold for $181,750 4. An example from 2002 is a print
of Man Ray Rayograph, (1926) sold for $218,500 5.

With these kind of prices the risk of forgeries has risen too.

FORGERIES IN PHOTOGRAPHY

ABSTRACT

Photographic materials have in recent years become wor-
thy of investment, a status which paintings and other tradi-
tional art objects formerly have monopolized. As prices at
auction have increased, so have the number of forgeries in
photography. Photographic materials, being a copying
media, offer inherent possibilities for “making new copies
in the old way”.

At workshops all over the world you can learn how to
produce photographs, using old recipes and the same type
of paper and processing chemicals available at that time.
Forgery is even easier when the negative is contemporary
and all materials needed can be obtained at the nearest
photo store. Terminology in photography can also be con-
fusing because an artist can make several copies all of
which are originals. 

This paper will show how forgeries in photography can
be made, and how different analytical methods can some-
times reveal forgeries. Examples of photographs that have
been revealed as forgeries are described as well as some
cases which are less clear. 

KEYWORDS
Authenticity, photographic evidence, photomontage, 
X-ray, UV-light. 

ABSTRACT

Fotografier har i de senere år fået status som investerings-
objekter, en status som før var forbeholdt malerier og
andre traditionelle kunstgenstande. Efterhånden som priserne
er steget på auktioner, er antallet af falsknerier steget. Da
fotografiet er et kopimedie, er der utallige muligheder for at
lave nye kopier på gammeldags facon.

Man kan lave fotografier efter gamle opskrifter med
samme slags papir og kemikalier som den originale pro-
ces. På denne måde kan en ny kopi laves fra for eksempel
et negativ fra 1860. Hvorledes skelner man nye kopier fra
originale kopier? Forfalskninger er endnu lettere på
moderne fotografier når alle materialerne kan købes rundt
om hjørnet. Terminologien kan også forvirre, idet en
kunstner kan lave adskillige kopier, der alle er originaler.
Foredraget viser hvordan forfalskninger kan laves, og
hvordan forskellige analysemetoder kan afsløre en for-
falskning. Der gives eksempler på forfalskede fotografier
og fotografier hvis status, der stadig er uenighed om.

NØGLEORD
Autenticitet, fotografisk bevismateriale, fotomontage,
røntgen, UV-lys.

1 http://www.city-gallery.com/learning/types/carte_de_visite/index.php Date 10.03.2003
2 http://www.afterimagegallery.com/dixon.htm Date 10.03.2003
3 http://www.maineantiquedigest.com/articles/phot0998.htm Date 10.03.2003
4 http://www.artnet.com/Magazine/news/robinson/robinson4-26-01.asp Date 10.03.2003
5 http://www.christies.com/departments/overview.asp?DID=72 Date 10.03.2003
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WHAT IS FORGERY? 

A forgery is an intention to deceive so a forged photograph
is a photo that claims to tell the truth when it does not or a
photo that claims to show an unaltered version of reality
when it is actually altered. 

These alterations can have many faces as shown later. 

When is a photo a forgery? Is a landscape where you
remove certain objects before shooting a forgery? Only if
you claim that the picture is a true rendering of the land-
scape. It is acceptable to change and remove or retouch, as
long as this information is documented 6.

But when you define forgery you must also define photography.
The saying that a photograph is showing the truth itself –
“Photographs don’t lie”, is problematic.

When you take any picture you have already selected
what to show, even if you are not removing any objects from
your landscape. You choose when, and where and how by
the choice of lens and perspective, film and camera. 

Different lenses can produce very different results,
whether you use telephoto lenses or wide angle lenses.
Obviously lighting can make a subject appear lighter or dark-
er than in reality, and it may also make differences in dimen-
sion or depth. 

In the darkroom you can choose different exposure
times for different parts of the same negative – exaggerating
or eliminating critical items.

In colour photography, a filter can also change the image
– It “may be used to bring out blood stains on a green car-
pet – or darken the sky so a clear day looks stormy” 7. So
any photograph is a selection of reality. It is showing how
some part of a scene appeared at a certain time 8.

How many of these choices from the photographer and
printer will you allow in a photograph before you pronounce
it a manipulated photograph? 

The military has an answer to that because they, if any,
have a strong interest in photos that are not misleading, if
they use photos to make decisions. Some photos could
result in war. A memorandum from 1994 defines exactly

how much retouching is allowed before it is manipulation 9.
For instance changing the size, shape or physical appear-
ance of an element, adding or removing elements in images,
changing spatial relationships or colours in an image are
considered unacceptable.

In court cases the authentication of photographs is crucial.
In the United States photographic evidence has been esti-
mated to be used in half the trials 10.

To admit a photograph as evidence The Federal Rules of
Evidence requires authentication or identification as a condi-
tion precedent to admissibility 11. The testimony of the pho-
tographer is not necessary; all that is required is “1)
Testimony of witness with knowledge. Testimony that a mat-
ter is what it is claimed to be.” 12.

In the OJ Simpson case a photograph was used by the pros-
ecution. Simpson was accused of murdering his wife and
her friend, and the picture showed Simpson at a sport event
wearing a special pair of shoes that matched footprints
found at the murder scene. 

The defence claimed the photo was a fake. A photo-
graphic expert testified that the frame of the Simpson image
was longer than any others on the film roll and that it was
the first picture on the roll - the most convenient place to try
to place a forgery. The prosecutor countered that the
"anomalies" described were innocent imperfections that
occur in most rolls of film 13.

In the end other pictures were found showing Simpson
at the sport event wearing the same pair of shoes.

In other court cases, photographs that were intentionally
manipulated have been used as evidence.

In one example digital technology was used to enhance
an image of a set of fingerprints that were difficult to evalu-
ate through conventional methods 14. In another a suspect
set of palm prints were digitally enhanced 15.

REASONS FOR FORGERIES

Alterations and manipulations in photography have always
existed though for various reasons. Some alterations are

6 This view is described by the former picture editor of the Independent on Sunday Andy Blackmore in “British Journal of Photography”
http://www.bjphoto.co.uk/cms/words/specialist_sectors/23.shtml  Date 10.03.2003
7 From “Photographic Evidence, Naked Children, and Dead Celebrities: Digital Forgery and the Law” by A. Silversmith 
http://www.thirdamendment.com/photos.html Date 10.03.2003

8 For more on the role of manipulations in photography see “Ethics in Photography” in “The Philosophy of Photography Forum” at USE-
FILM.com http://www.usefilm.com/forums.php?forum=11&topic=562 Date 10.03.2003
9 The memorandum by Deputy Secretary of Defense John Deutch is dated 9 December 1994 and referred to in an article by the National
Union of Journalists raising the question of photomanipulations http://media.gn.apc.org/manipdod.html
10 From “Photographic Evidence, Naked Children, and Dead Celebrities: Digital Forgery and the Law” by A. Silversmith 
http://www.thirdamendment.com/photos.html note135.  Date 10.03.2003

11 In FEDERAL RULES OF EVIDENCE ARTICLE IX. AUTHENTICATION AND IDENTIFICATION 
Rule 901. Requirement of Authentication or Identification
http://www2.law.cornell.edu/cgibin/foliocgi.exe/fre/query=[jump!3A!27rule901!27]/doc/{@272 Date 10.03.2003
12 Same as note 11. 
13 More or less entertaining pros and contras in the Simpson case can be found at http://www.conspire.com/curren27.html 
Date 10.03.2003
14 From “Photographic Evidence, Naked Children, and Dead Celebrities: Digital Forgery and the Law” by A. Silversmith 
http://www.thirdamendment.com/photos.html note (349) (350) Date 10.03.2003
15 From “Photographic Evidence, Naked Children, and Dead Celebrities: Digital Forgery and the Law” by A. Silversmith 
http://www.thirdamendment.com/photos.html note (352) Date 10.03.2003
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easy to detect but with increasingly more sophisticated
tools alterations can be difficult to discover on modern
computer generated photographs.

There are practical reasons for making a photomontage of
different family members that could not be brought togeth-
er for a photograph.

Financial reasons lie behind the attempt to fake an old pho-
tograph which could yield good money at auctions. Faking
new photographs that show a special event at the right time
and place could also fetch a good price when sold to news-
papers or television companies. 

More humourous examples are the Danish politician Pia
Kjærsgård advocating against the admission of immigrants,
with dark skin, or George Bush wearing the Ring from
Tolkien’s “Lord of the Rings” (Figure 1).

There are political reasons to remove Trotsky from photo-
graphs of Stalin and Lenin or to release a photo of a
Palestinian Baby “Bomber”. The photo was released by The
Israeli army who claimed it to be discovered in a Palestinian
militant´s house in the West Bank city of Hebron. The pho-
tograph shows a baby dressed as a suicide bomber. The
authenticity of the photograph could not be verified, but its
publication in Israeli newspapers triggered a new war of
words between Israel and the Palestinian Authority 16.

TYPES OF ALTERATIONS

Alterations of photographs can be done in many ways. They
can be done by using scalpels, pencils, brushes or comput-
ers. Whether by hand or computer there are some defined
categories of alterations and forgery.

Removing elements from a photograph can be done to ele-
ments like unwanted hairs on a portrait or the removal of
persons best known from propaganda pictures from the
former Soviet Republic.

Adding elements can magnify the message of the picture
whether this message is political or artistic.

The photomontage creates a new image from different
parts. This can be done simply by placing the parts side by
side, placing one part on top of another image or expos-
ing more negatives together on one print.

Examples of photomontage are portraits by William
Mummler from 1861, which were made to appear more
ghostly by sandwiching two glass negatives together 17.

Julia Margaret Cameron also used photomontage
deliberately in some of her portraits incorporating several
persons and landscapes from different negatives in one
print.

Photomontages used in politics are numerous for
instance from 1950, where political opponents placed the
picture of Senator Millard Tidings alongside the picture of
the former member of the U.S. Communist Party. The
senator lost his seat 18.

Nowadays digital montages are the most common.
After the destruction of the World Trade Center on the 11th

September 2001 a photograph emerged claiming to show
a tourist posing on the roof of the Center with a plane
steering towards him a split second before it struck the
Center. It was revealed that an image of the plane was
added to the tourist photo after a cut and paste using
image software (Figure 2) 19.

16 http://www.smh.com.au/articles/2002/06/28/1023864658328.html Date 10.03.2003
17 http://www.nzghosts.co.nz/Fakes.htm Date 10.03.2003
18 “When Seeing is Not Believing” by Jeff Greenfield http://more.abcnews.go.com/sections/scitech/revolution2/ Date 10.03.2003
19 See more details with clues to the lack of authenticity of this photo http://www.blueartharts.com/uhoh.htm Date 10.03.2003

Fig. 1
An example of a faked photograph with the intent to be funny.
President George Bush wearing the Ring from ”Lord of the
Rings”. The picture can be seen several places at the internet
named “Frodo has failed” for instance http://www.lustcrazed-
weasels.com/Allsoclear.html.

Fig. 2
An example of a photomontage. The plane was added to the
tourist photograph. The photo is claiming to show a tourist
posing on the roof of the World Trade Center a split second
before the first plane struck the Center on the 11th September
2001. The picture can be seen several places at the internet for
instance at http://www.blueartharts.com/uhoh.htm with an
analysis of the different clues to its lack of authentication.
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20 A lot of good examples of forgery are shown in http://sandra.oundjian.com/content/papers/thesis/abstract.htm Date 10.03.2003
21 From HAMMERSITE .COM Newsletter #2  http://www.hammersite.com/hammersite/Newsletter/Newsletter2 Date 10.03.2003
22 See more questions and answers about the authenticity of the photographs taken at the moon in “Who Mourns For Apollo? Or Was It
Really Only a Paper Moon?” By Mike Bara With Steve Troy and Richard C. Hoagland in  http://www.lunaranomalies.com/fake-moon.htm
Date 10.03.2003 and “Photography & Film - Why there's nothing faked about the lunar photographs.
http://www.redzero.demon.co.uk/moonhoax/photography.html Date 10.03.2003
23 See more about the autopsy photographs and x-rays in “The Kennedy Assassination” by John McAdams
http://mcadams.posc.mu.edu/medical.htm Date 10.03.2003
24 http://www.zaubertek.com/page4.html Date 10.03.2003
25 http://www.veripic.com/law_enforce.htm Date 10.03.2003
26 http://cgi.ebay.com/ws/eBayISAPI.dll?ViewItem&item=805331625&category=699 Date 10.03.2003
http://www.philaton.com/cgi-bin/lisdin.pl?943 Date 10.03.2003

Fig.3
The risk of forgeries have provided companies with a new field for earning money. One example of a company that sells authentica-
tion along with their digital photographs is VeriPic® with the slogan “Others Only Secure...VeriPic(R) Secures and Authenticates”
http://www.veripic.com/law_enforce.htm

Another example are the photos and x-rays of the President
John F. Kennedy assassination autopsy that show Kennedy
to have been hit from behind by two bullets. Those believ-
ing in a conspiracy theory insist that the photos have some-
how been forged, faked, or tampered with 23.

The risk of forgeries have provided companies with a new
field for earning money. The company Zaubertek offers a
service to recover information that have been damaged or
altered with their Forgery-buster. They claim that “Any
Writing that has been removed by solvents, erasure, photo-
or chemical bleaching; faded with age, heat, or submersion;
or obscured by inks or paints can be recovered” 24.

Other companies claim that you can “Win more cases -
Authentication protects against court challenge of photos”
(Figure 3) 25.

Forgeries are not always thought of as decreasing the
value of an object, but may have their own independent
value. There are a lot of examples of forged stamps for
sale at auction houses sold as forgeries, for example a
sheet of 40 different forgeries of the Switzerland Federal
Administration issue of 1852. Every stamp on the sheet is
different in details and background lines, suggesting indi-
vidual clichés were all assembled by hand onto the print-
ing plate 26.

Also faked photographs can be sold as fakes. On one of the
electronic auction sites was offered a "Fake Tintype of "FAN-
TASTIC" Indian image." The buyer bought it because he
found the image so interesting. The image raised $18.51.

A different type of forgery is that the image itself is true
but it shows another thing than that claimed, or it is faked.
An example is the famous image by Robert Capa showing
the Spanish soldier that is falling on one picture after a
fatal bullet but on later frames on the film roll is falling at
another angle 20.

Photography can also be used to forge other works of art for
instance paintings or drawings. An example from an auction
house was a painting by Yitzhak Levitan which turned out to
be a black and white photograph of the original painting
printed directly onto a board’s surface. The photograph was
covered with oilcolours imitating the colours of the original
painting. An examination under a special magnifying glass
(used primarily for the inspection of diamonds) revealed
small margins in which the paint was loose and where traces
of the photograph could be detected 21.

CONSEQUENCE OF FORGERIES

Forgery has always existed but more than ever is the
contemporary person aware of the possibility of forged
photographs. We are all used to and actually expect
touchups in advertising and fashion photography done
to the faces, teeth and bust lines. The result nowadays is
that the authenticity of the photograph can always be
questioned and the photographs themselves are now the
core of the true/false debate.

For instance the authenticity of the pictures taken on
the moon during the Apollo missions has been ques-
tioned. Are the pictures that we see from the moon real or
fake 22?
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VINTAGE PRINTS

Because photography is a copy medium you can make as
many prints as you want from a negative. These are not
considered fakes but are all considered original if they are
produced by the artist. These so-called vintage prints are
made at the time or close to the time when the original
negatives are produced. They are considered original
because it is assumed that the intent of the photographer
and the subjective impressions which still live in the
photographer`s memory, influence his or her way of
copying the print.

If the artist prints his negatives again at a later time, one
talks about later printed prints. If the photographer is elder-
ly and still produces prints from his own negatives one calls
these photographs modern prints 27.

An example is Berenice Abbott from New York: her vintage
prints date from the 1930's and are mostly contact copies
in the negative format. Later she produced prints which she
had enlarged to a completely other format and which had a
totally different effect on more modern paper. 

Edward Weston’s photographs come in four varieties: 1. true
vintage prints; 2. prints made later by himself in the 1930s
from 1920s negatives and in the 1940s from 1930s nega-
tives; 3.“project prints” made under his supervision by his
son Brett in the 1950s when Weston developed Parkinson’s
disease and 4. posthumous prints by his son Cole 28.

All this information should be written on photographs to
establish their origin. An example is a print made by Irving
Penn followed by the text:
“Chanel Sequined Suit (1974/1979)
Multiple printed platinum/palladium on Rives paper, hand-
coated by Penn; mounted to aluminum. Signed and num-
bered on the print, recto & verso, with annotations.
Negative date 1974, print date June 1979. Image size 20-
1/2 x 18-3/4". In Penn's original frame, 33 x 31". This image
edition was limited to 40 in silver gelatin and 29 in platinum
metals; this example is #5/29.” 29

HOW TO MAKE FORGERIES

Forgeries can be made of both new and old prints.

If you want to make a fake of a new print and you have the
negative you can just make a new print from it. If you do not
have the negative you can photograph the image and make
a new print from the new negative. The printing paper
should of course be same size and type as the original one
or as close as possible. 

An example of a faked photograph is one of the American

astronaut Neil Armstrong standing next to the Supermarine
Spitfire. The picture was for sale on an online auction site.

The cameraman who captured the photograph
explained that the original image was developed as a slide
and that the only authorized appearance in hardcopy format
was in a 1991 TV Guide. Apparently the image was
extracted from that particular magazine and reproduced as
a photograph illegally 30.

The ease with which new prints may be faked makes confi-
dence between seller and buyer vital. Lack or violence of this
confidence, may result in blacklists on the internet with
warnings whom not to buy prints from and examples of the
faked prints for sale. A photo of actress Elizabeth Taylor with
an autograph was on sale (Figure 4). It appears to be a dupli-
cate print from an original with the autograph written over.
Under the microscope you can see the shadows where the
faker has not hit the slopes of the handwriting right 31. Due
to the risk of forgery some autographs sold on the internet
are sold with a document claiming its authentication 32.

Some Man Ray Photographs from a specific collection have
also been identified as fakes. In 1998 The Agfa-Gevaert
photographic company identified one of these Man Ray
prints as made on its recent paper—the paper was of
course not available to Man Ray in the 1920's and '30's
when he made his early prints. Someone has apparently
been feeding fakes into the market since perhaps 1983, and
many have bought them 33.

Faking old photographic processes is of course much more
laborious but maybe also more fun if you like to experiment
with old photographic processes. The crucial point here is
getting exactly the same chemicals and material as the origi-
nal print. But identical materials are not essential because a
full scale examination of a photograph is not always possible. 

Faked ferrotypes are often found on sale in auctions.
Popular subjects are the Indian Geronimo, Black Mammys

Fig. 4
A print of Elizabeth Taylor (left) from the internet with the
headline “Forgery Alert !“.The print is a copy of a print with a
signature. When seen under microscope (right) there are shad-
ows along the faked signature because this is not written
exactly on top of the original signature.
http://www.geocities.com/Hollywood/Guild/1294/page13.html

27 “About Collecting Photographs” by Kaspar M.Fleischmann http://www.phototrends.net/for_sale/im5ab.html Date 11.03.2003
28 http://www.afterimagegallery.com/dixon.htm Date 11.03.2003
29 http://www.johnstevenson-gallery.com/Penn_Chanel.html Date 10.03.2003
30 http://www.collectspace.com/news/news-033100a.html Date 10.03.2003
31 http://www.geocities.com/Hollywood/Guild/1294/page13.html Date 10.03.2003
32 Example of an “authentication document” as well as ”Suggestions and guidelines for protecting yourself from fraud and forgeries! “
http://www.mraksports.com/Forgery.htm Date 10.03.2003
33 The Werner Bokelberg "Man Ray" collection, see http://www.maineantiquedigest.com/articles/avan0498.htm Date 10.03.2003
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holding white babies, or Civil War Soldiers or African-
American Union soldiers. 

They are usually made by photographing the image from a
book or another photograph. If the source is from printed
material, a halftone screen is present in the image which is
visible under a 10X magnifying glass. This can often be
seen in eye or nose areas.

If the source is a photograph you will have to look for indi-
cations that you have a newly-made ferrotype instead of an
old one. A ferrotype is made by varnishing a metal plate
with black lacquer or asphalt, pouring a collodion emulsion
on it, exposing, developing and fixing, and finally varnishing
it again to protect the image.

New plates are usually made of thicker metal. The
plates are usually dipped rather than brushed with the
asphalt solution, making a plate with the same coating on
both sides.

The final varnish used for ferrotypes is made with oil
of lavender. For a few years it remains active and you can
smell it if you rub the varnish with a soft cloth several
times.

The old ferrotypes in the most common size were made as
four from one plate cut in four pieces. The drip line that
occurs when you pour the excess collodion or varnish
from the plate into a bottle will form only on the two lower
edges which meet where the solutions fall from that
corner (Figure 5). Once the plate is cut into four images,
these original drip lines occur on different parts of three of
the images (part 2, 3 and 4). Any new copy is going to be
made with a single lens onto one plate resulting in one
image. That image will have the complete double drip line
like part 4 or will be trimmed to show none, but it will
never have only one drip line 34.

The establishment of the authenticity of a photograph is
illustrated by the story of the picture claimed to be the
oldest portrait in the world taken by Daguerre (figure 6).
The daguerreotype was found by a French photographic
expert at a flea market. The image represents the naturalist
painter Nicolas Huet. The frame bore the name of Daguerre
and was dated 1837, which is two years before the official
announcement of the daguerreotype 35.

Together with another Daguerrean specialist in France, the
authenticity was confirmed. Various elements contributed
to this:
1. The inscription “M. Huet/1837” under the frame was

established to be Daguerre's own handwriting. 
2. Huet was a known friend of Daguerre. 
3. Daguerre made an official announcement of his inven-

tion of the daguerreotype in 1839, but in a letter of 1837
Daguerre mentions he had made some portrait experi-
ments. This letter however was not published until 1949.

4. Comparing the plate with another later portrait, signed
by Daguerre, it was confirmed they had identical
formats and that both pictures were made with the
same lens.

Several critics have objected that the written sources seem
very inconsistent.

Daguerre comments about his hopes and experiments
with portraiture in his letters to colleague Niépce in 1835.
He makes a statement in February 1838 where he declares:
“I have produced some portraits as part of my tests includ-
ing one, which is quite successful”.

Fig. 5
Ferrotypes (1860-1930) were hand coated metal plates. Four
were cut out from one plate if a standard size was made. The drip
lines from the different coatings will occur on different edges on
the four plates (left). A new ferrotype will usually be made onto
one plate, resulting in a complete double drip line (right). Fig. 6

The Huet portrait. The daguerreotype is assumed to be the old-
est portrait in the world. The image is taken by Daguerre in
1837 representing the painter Huet. The image can be found at
http://www.etudes.photographie.com/divers/portrait.html

34 Private notes from History of Photography Mailing List
35 The story was told in Études photographiques http://www.etudes.photographie.com/divers/portrait.html (Date 10.03.2003) and dis-
cussed at the History of Photography Mailing List
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But both Daguerre and his friend Arago report in 1838 and
1839 that portraits made by the daguerrean process are not
yet possible, and may even never be possible. Why would
they say so if Daguerre had already produced one? 

Why would Daguerre hide the fact from his most
powerful and influential advocate, Arago, who publically
declared in his report on Daguerre's invention to the
Academie des Sciences that the process was not yet suited
for portraiture.

Records from 1841 of Daguerre taking the portrait of
King Louis-Philippe seem to support this as the result was
reported to be "disastrous" 36. 

Some explain this inconsistency by the 1837’s portrait
being taken with a lens well adapted to portrait (with a
shorter focal length), while the other lens sold in 1839 with
Giroux’ Daguerreotype outfit being unsuitable for portrai-
ture. So Daguerre did this to prevent other photographers
exploring the field of portrait before he himself could pres-
ent an improved device for that purpose. 

Others find it unconvincing that he did not wish to sell the
equipment with two lenses, because he would never miss
the opportunity to increase the impact of his invention or
enlarging its market. 

Some think that the disclaimers can be explained by differ-
ent standards for portraiture. Maybe Daguerre compared
the Huet portrait to contemporary portraits which at that
time would be paintings which were large, sharp, and in full
colours. In this light the Huet portrait must have been con-
sidered unsuccessful 37.

On the other hand the ability to capture a likeness "from life"
was considered the major challenge facing photography in
1839 - the "quality" of the portait was not yet an issue. If
Daguerre made a successful portrait in 1837 – even if he
could not repeat his results – it would certainly have been
among the specimens he showed to win the support of the
French government supporting his invention.

Others suggest that the disclaimer was due to his inability
to repeat his results, that he somehow succeeded with
one plate but was not able to repeat the results.

Others report that the man Nicolas Huet was reported to
have been born in 1770 and died in 1830. The portrait could
certainly not be taken in 1830 38.

Finally the exposure time is debated. The portrait suggests
that the exposure time did not exceed more than two or
three minutes - much shorter that the reported five minutes
5 years later at the attempt of royal portraiture in 1841.
Some find it inconsistent that Daguerre two years before he
presents his technique to the world had apparently already
obtained an image by an exposure short enough to take a

likeness of a living man. If this is true why did he not release
his invention earlier?

Further investigation of the plate is awaited. Meanwhile the
portrait is now estimated to be valued between $ 500,000
and $ 1,000,000 39.

METHODS OF DETECTION

There are various ways to examine the authenticity of a
photograph.

You can look at the image itself, you can investigate
whatever literature you can find to confirm the authenticity
of the photograph, you can use tools like a microscope
which can show what is not obvious to the naked eye and
you can investigate the physical and chemical properties of
the photograph.

When ascertaining whether an image has been manipulated
or altered there are several clues to follow. These have to do
with uniformity –  an image where one or more parts are from
another image might not fit in subtle ways. Shadows, lighting,
perspective, focus and tones should be investigated. 

Are the shadows falling in the same direction, do their
shape and size fit with the objects they belong to? If not this
could be an indication that something in the image has been
manipulated, for instance if an object has been removed but
its shadow is still there. Likewise shiny surfaces should show
correct reflections, objects should be lit uniformly.

The relation between different objects in the image, their
scale and the perspective should be correct. If faces appearing
to stand the same distance from the camera have a different
scale it is an indication of manipulation. A good hint to check
perspective is to imagine where the camera is standing
and relate all objects to this point.

The focus on the objects should be correct, if focus is
clear both on foreground and background there is an
inconsistency.

Texture and tone of objects, should be the same. Pencil
marks and paint dabs may stand out against surrounding tex-
tures or colours may not match. The background should be
uniform - discontinuities in the background might suggest
deletions from the foreground. If printing masks or knife cuts
have been used this may produce sharp edges in the image 40.

Photographs claiming to be from a specific period can be
checked against the fashion or style of the age it is claim-
ing. Here a lack of deterioration might be indicative of for-
gery. The style of the image mounting or materials chosen
for mounting could also be checked. 

If the story behind the photograph shows inconsistency,
this can also be indicative of forgery.

If there is doubt concerning the authenticity of an image one
can try and find other images showing the same event. This

36 Exposure time was reported to be five minutes in bright sunlight at 11 a.m., 6th March 1841
37 Same as note 34
38 http://www.marillier.nom.fr/collodions/dwHuetUk.html Date 10.03.2003
39 http://www.artcult.com/daguerr.htm Date 10.03.2003
40 Brugioni, Dino A.: Photo Fakery The History and Techniques of Photographic Deception and Manipulation. New York: Brassey's, 1999.
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was done as mentioned in the OJ Simpson case, where the
picture with Simpson wearing the incriminating shoes was
claimed to be a fake. Other pictures were found showing
him wearing the same shoes that very same day.

When investigating the photograph further a very helpful
tool is the microscope.

Many fakes and reprints are not photographs but litho-
graphs, computer prints or other mechanical prints. A
microscope will reveal a dot pattern instead of the continu-
ous tone of a photograph (Figure 7) 41.

If there is any manipulation a microscope can also
reveal joints, indicating photomontage or other alterations.

A difference in grain size and grain distribution can also
be seen in microscope, indicating parts from other images.

A phase contrast microscope can reveal very subtle dif-
ferences in the thickness of a negative, for instance if the
negative has been exposed to scraping or something has
been applied to it 42.

Also digital image processing can be used to show the pic-
ture in a new light.

The image can be converted to a digital image and be
analysed by special software tools. The computer can find
edges, lines or pixel anomalies that indicate forgery and
show blurring or differences in focus.

Other scientific methods to investigate the materials of the
photograph are X-ray, UV- and infrared light, SEM, paper-
and film analysis.

X-ray fluorescence (XRF) can reveal the elements of a pho-
tograph, for instance sulphur, and identify toners, develop-
ers, dyes and pigments such as bone black in carbon prints,
thereby identifying the process. Thus you can compare a
photograph claimed to be from a certain artist with other
photographs from that artist. 

Ultra violet (UV) radiation can reveal otherwise invisible
retouching, and identify many modern paper and card-
board stocks. 

Starting in the late 1940s, paper manufacturers began
adding "optical brighteners" to many, though not all, of their
white papers stocks. 

Under a source of UV, optical brighteners will usually
fluoresce a very bright light blue or bright white or purple.
A genuine print remains black and white.

If paper stock fluoresces very brightly, it is almost
certainly made after the mid-1940s. It is important to note
that not all modern papers will fluoresce this way, as
optical brighteners are not added to all modern paper stocks.
This means that if a paper does not fluoresce brightly, this
does not mean it is necessarily old. 

The UV-light was used by the FBI during an investigation
of prints taken in 1930-31 and attributed to the American
photographer Lewis W. Hine. Tests carried out on the prints
revealed that they were printed on paper that was not avail-
able until more than a decade after Hine's death 43. 

Infrared (IR) spectroscopy can identify organic binders in
the paper, thereby identifying a specific paper used by a
photographer. 

IR photography can reveal otherwise invisible retouching.

The Scanning Electron Microscope (SEM) can identify the
elements of a photograph and show the structure of the
surface.

Apart from using the investigation methods previously
mentioned, a photographic paper can be analysed regarding
its physical properties, optical properties, the chemical
composition of the fibres and watermarks. The result can
be compared with its claimed age, provenance etc.

Most early photographic paper was of paper fiber and
single weight. This type is still available today, though the
modern photographic paper is coated with a glossy sub-
stance and has a distinct plastic feel. Today's heavier double
weight wasn't introduced until about 1940. This paper will
usually now have toning and aging noticeable on the back.

Some printing papers like Polaroid or Kodak instant
photographs have a code on the reverse which contains the
year of production 44.

Also films can be analysed to find out chemicals used in
processing, type of antihalation layer and much more. Also
grain size has diminished during time, this can also indicate
the true age of a film.

CONCLUSION

Forgery in photography exists in many varieties. The photo-
graph that claims it is an old and genuine image of some-
one or something, a new one claiming it is made by a cer-
tain artist or a manipulated one claiming that what the
image shows is the truth are examples.

Fig. 7
The patterned image grain reveals that the image is of a
mechanical printed material (left) compaired to the continuous
image tone of a photograph (right).

41 http://www.auctionbytes.com/pages/abu/y201/m11/abu0053/s02 Date 10.03.2003
42 Same as note 40 page 96. 
43 PPN Professional Photographers' Newsletter 28 August 2001 
http://www.bjphoto.co.uk/ppn/2001/ppn_28_aug_2001.shtml Date 10.03.2003
44 ALPS EVIDENCE & PHOTO assists in decoding these photographs 
http://www.alpslabs.com/ALPS-ARTICLES-GSP/photo-forge-B.htm Date 10.03.2003
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Forgery defined as alteration or manipulation has
always existed for various reasons. Photography being a
copy medium makes photographs easy to fake. However
there are different methods by which a forgery can be
revealed, although it gets harder and harder as the digital
technology becomes more sophisticated.

Maybe the conclusion is that you can never establish
the authentification of a photograph conclusively. You can
establish that an image is false if you find certain conclusive
indications of forgery, but can you ever verify a photograph
except by saying that you have not (yet) found any indica-
tion of forgery?�
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INTRODUCTION

In a typical Raman microscopy experiment a laser beam is
focused onto a sample through a microscope. The Raman
effect arises from the inelastic scattering of photons from
the irradiated sample. The inelastically scattered radiation
constitutes what is referred to as the vibrational Raman
spectrum of the sample, and provides a unique molecular
fingerprint of the material under study. 

One of the most appealing characteristics of Raman
microscopy is that usually no pre-treatment of the sample
is necessary. Provided the laser beam can be focused onto
the object of interest, any item can be analysed and no
sampling from the object is necessary. Together with
Raman microscopy’s non-destructiveness, the possibility
of performing an analysis in situ makes the technique ide-
ally suited for the analysis of valuable art objects.

RAMAN MICROSCOPY AND THE IDENTIFICATION OF ART FORGERIES

LUCIA BURGIO

This paper reports a few examples of the application of
Raman microscopy to the dating and authentication of art
objects. Some of the case studies mentioned here are part
of the author’s doctoral thesis1 and have already been pub-
lished elsewhere.2 - 3

APPLICATIONS

Egyptian papyri

Six Egyptian papyri (Figure 1) were recently brought to
London from Egypt to be auctioned. The owner declared
that five of the papyri were from the period of Ramses II
(who reigned in Egypt in the 13th century B.C.) and that the
sixth papyrus was the contemporary portrait of the
Egyptian Queen Cleopatra (1st century B.C.).

ABSTRACT

Recent developments in conservation science have
shown that, coupled with adequate knowledge of art his-
tory, Raman microscopy can assist in the routine authen-
tication and dating of art objects. The technique can
reveal quickly and efficiently the presence or absence of
date-marker compounds. As a consequence, Raman
microscopy may be able to indicate if the whole object is
a forgery, or whether it has been modified or partially
restored at different stages of its history. This technique is
particularly suited to the analysis of museum objects as it
can be performed in situ, eliminating the need to sample
and consequently the possibility of damage to the object
under examination. Raman microscopy also combines
non-destructiveness with high sensitivity and spatial
resolution. The case studies described here include some
Egyptian papyri, a 16 th century book of frames, a Chinese
bronze vase and a box of watercolours.

KEYWORDS
Raman microscopy, authentication, pigment analysis, 
dating, non-destructive analysis.

Part of the authentication procedure required before the
auction was to establish the palette on each papyrus and
verify whether any modern pigments were present. The
pigments on each papyrus were therefore analysed in situ
by Raman microscopy. For comparison, an authentic
papyrus made available by the Petrie Museum and dating
from the 13th century was also studied. This would be
expected to be illuminated with a restricted range of pig-
ments.4 - 6

Most of the pigments identified on the papyri were
modern. They included phthalocyanine blue and green,

Fig. 1
A supposedly 13 th century B.C. papyrus, “Lotus flower”.

1 Burgio, L. 2000. Doctoral thesis, University of London, UK.
2 Burgio, L. and Clark, R.J.H. 2000. Comparative Study of Six Modern Papyri and an Authentic One by Raman Microscopy and Other
Techniques. Journal of Raman Spectroscopy 32, p. 395.
3 Burgio, L., Clark, R.J.H. and Williams, K.P.J. 2000. The Use of Raman Spectroscopy in the Art World. In: McCrone, W.C. and Weiss, R.J.
Eds. Fakebusters II. SPIE, Chicago.
4 Colinart, S. and Menu, M. Eds. 1998. La Couleur dans la Peinture et l'Emaillage de l'Egypte Ancienne. Edipuglia, Bari.
5 Green, L. 1995. Recent Analysis of Pigments from Ancient Egyptian Artefacts. In: Brown, C.E., Macalister, F. and Wright, M.M. Eds.
Conservation in Ancient Egyptian Collections, Archetype Publications, p. 85.
6 Lucas, A. and Harris, J.R. 1962. Ancient Egyptian Materials and Industries. 4th ed., Arnold, London.
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anatase, Prussian blue, a Hansa yellow, a b-naphthol red
and ultramarine blue. The synthesis or refinement
process of these materials were not known to the ancient
Egyptians. Phthalocyanine blue and green for example 7

were first made available as pigments only in 1936 8. The
first Hansa Yellow pigment was synthesised only in 1909
and the b-naphthol red detected on the papyri (Pigment
Red 112) was first made in 1939 8. The Raman spectra of
these pigments are shown in Figure 2.

Anatase is one of the crystalline forms of titanium dioxide
TiO2.

9 -10 This material was identified on some of the
papyri (see Figure 3c), but to the author’s knowledge
anatase has never been detected on any ancient Egyptian
artefacts. Although anatase can be found in nature as a
mineral, it is very rare 10-11 and always contains some
inclusions which give it a very dark colour. In contrast
with the appearance of natural anatase, the particles
found on the papyri were flawlessly white in colour, and
uniform in size and shape (round particles with a diame-
ter of less than 1 mm). These characteristics correspond
to those of the synthetic variety of anatase first obtained
in 1923. As recent studies on the Vinland map demon-
strated 12, the identification of white titanium dioxide on
an artefact suggests a 20th century intervention.

Prussian blue was another modern pigment identified
on the papyri. This pigment was first made in 1704 and
became available in England in 1724 13. Therefore
Prussian blue should not be present on a genuine work of
art made before the beginning of the 18th century.

Fig. 2
The Raman spectra of selected pigments detected on the Egyptian papyri: phthalocyanine blue, phthalocyanine green, Hansa yellow and
Pigment Red 112.

The Raman spectrum of another blue pigment found on
the papyri corresponds to that of both the synthetic and
the natural forms of the semi-precious stone lapis lazuli
(ultramarine blue and lazurite, respectively). Although
Raman microscopy alone is not able to discriminate
between two materials that have identical molecular
composition, because they give rise to identical Raman
spectra, the examination of the shape of the blue particles
on the papyri confirmed that the pigment was ultrama-
rine blue, a material first synthesised in 1828. The particles
observed on the papyri were uniform in size, colour and
shape, whilst particles of natural lazurite are usually
irregular in shape and size, and show sharp edges.
Moreover, natural lazurite is associated with mineral
impurities such as calcite and pyrites, which are easily
recognisable under a microscope and give unique
Raman spectra.

By request of the owner small samples from the papyri
were removed and mounted as a cross sections. No
trace of any other layers (possibly original) was detected
between the papyri fibers and the modern pigments,
which had been applied directly onto the papyri. This
evidence supported the conclusion that the papyri are
not original, and that they were painted sometime after
the 1939, which is the date of first manufacture of
Pigment Red 112, the most recent among the modern
pigments detected.

7 Pigment Blue 15, C.I. 74160, and Pigment Green 7, C.I. 74260, respectively.
8 De Keijzer, M. 1999. A survey of red and yellow modern synthetic organic artists’ pigments discovered in the 20 th century and used in
oil colours. In: Bridgeland, J. Ed. ICOM-CC 12 th triennial meeting, Lyon 29/8-3/9 1999, London.
9 Clark, R.J.H., Cridland, L., Kariuki, B.M., Harris, K.D.M. and Withnall, R. 1995. Synthesis, structural characterisation and Raman spec-
troscopy of the inorganic pigments lead-tin yellow types I and II and lead antimonate yellow: their identification in medieval paintings and
manuscripts. Journal of the Chemical Society, Dalton Transactions, pp. 2577-2582.
10 Clark, R.J.H. 1968. The Chemistry of Titanium and Vanadium. Elsevier, Amsterdam.
11 Laver, M. 2002. Titanium Dioxide Whites. In: Fitzhugh, E. West Ed. Artists’ Pigments, a Handbook of Their History and Characteristics,
vol. 3. Oxford University Press, Oxford.
12 Brown, K.L. and Clark, R.J.H. 2002. Analysis of Pigmentary Materials on the Vinland Map and Tartar Relation by Raman Microprobe
Spectroscopy. Analytical Chemistry 74, pp. 3658-3681.
13 Mayer, R. The Artists' Handbook of Materials and Techniques, 5th ed. Faber and Faber, London.
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Ghent/Bruges scatter borders

Mr J.B. Jarman was a 19th century manuscript collector.
After his collection was severely damaged in a flood in
1846, Mr Jarman employed a Mr W.C. Wing to conserve
and restore the manuscripts needing repairs 14. Wing was
later employed also to produce copies of some miniatures,
which were then inserted into pre-existing manuscripts or
bound in new books, all part of Mr Jarman's collection.
After Mr Jarman's death his manuscripts was auctioned by
Sotheby's, but Wing's reproduction work had been carried
out so skilfully that many of his miniatures were not identi-
fied as copies. 

The book analysed in this study was originally part of Mr
Jarman’s collection and its authenticity was not certain. The
book comprised of eight Ghent/Bruges scatter borders on
parchment, a style of decoration very popular in the mid-
sixteenth century, containing flowers, birds and fruit,
allegedly cut from an original manuscript and bound
together. A note on the first page ("Jarman’s sale January 3,
1864. Cut from old manuscript and mounted") suggested
that the borders were original. 

The Raman analysis of the borders allowed the
identification of several pigments, including azurite
(2CuCO3.Cu(OH)2), vermilion (HgS), massicot (PbO), red
lead (Pb3O4), lead white (2PbCO3.Pb(OH)2), ultramarine
blue (Na8[Al6Si6O24]Sn) and chrome yellow (PbCrO4).
All except chrome yellow are consistent with a sixteenth
century work.15 - 16

Lead chromate PbCrO4 is present in nature as a rare
mineral (crocoite) 17, but it was not used as a pigment
before the beginning of the nineteenth century when it was
produced synthetically for the first time 13. Therefore the
presence of this pigment on this work suggests that either
the borders are fakes and the forger used mineral pigments

well known in medieval times along with a modern com-
pound, lead chromate; or the borders are genuine, but they
have been restored sometime in the nineteenth century,
probably after the flood in 1846, using a modern pigment.
After evaluating the scientific evidence presented here, an
art specialist could help deciding between the two options
by analysing the style and the artistic characteristics of the
borders.

Chinese bronze vase

A painted bronze vase with lid, made during the western
Han dynasty (206 BC - 8 AD), was purchased by the Bath
Museum of East Asian Art in 1993 in Hong Kong. The
Museum’s curators suspected that the vase might have
been retouched recently, and asked for the paint to be
analysed by Raman microscopy.

The pigments basic lead chromate and phthalocyanine
blue were identified (Figure 3). Both materials are modern.
The former was first made commercially available in the
19th century, the latter suggest that the vase was painted
after 1936.

English watercolour cakes

A box of watercolour cakes, manufactured by the English
company Winsor & Newton, is currently stored at the
Victoria and Albert Museum. No official documentation was
available about the age of this box and the watercolours
therein, and a detailed analysis of all cakes was undertaken
to help dating them. Each cake still showed the original
name imprinted by the manufacturer, although these names
are typically indicative of the colour of the cakes rather than
their chemical composition. The Raman examination of the
cakes revealed that many contain synthetic components,

Fig. 3
The Raman spectra of pigments detected on the Chinese bronze vase: a) basic lead chromate and b) phthalocyanine blue.

14 Backhouse, J.M. 1968. The Tale of Mr Jarman and Mr Wing. The British Museum Quarterly 32.
15 Gettens, R.J. and Stout, G.L. 1966. Painting Materials. A Short Encyclopaedia. Dover Publications, Inc., New York, N. Y..
16 Thompson, D.V. 1956. The Materials and Techniques of Medieval Painting. Dover Publications, Inc., New York, N. Y.
17 Kuhn, H. and Curran, M. 1985. Chrome Yellow and Other Chromate Pigments. In: Feller, R.L. Ed. Artists' Pigments. A Handbook of their
History and Characteristics, vol. 1, Cambridge University Press, Cambridge, pp. 187-204.
18 Baer, N.S. 1986. Indian Yellow. In: Feller, R.E. Ed. Artists’ Pigments, a Handbook of Their History and Characteristics, vol. 1, Oxford
University Press, Oxford.
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such as ultramarine blue, lead chromate, cadmium sulfide
and so on. These compositions were in agreement with the
names given to the cakes (for example the main component
of the cake labelled "emerald green" was found to be copper
arsenate). The names given to other cakes were however
misleading. For example a cake labelled "black lead" was
made of graphite, and a cake labelled "bronze" was found to
be a mixture of several components including Prussian
blue, chrome yellow and iron (III) oxide. Two cakes labelled
"Indian yellow" were particularly interesting. The history of
Indian yellow is peculiar 18: probably introduced into India
from Persia in the 15th century, it was obtained by evaporating
the urine of cows that had been fed exclusively on mango
leaves. The resulting precipitate, containing a high concen-
tration of the yellow magnesium salt of euxanthic acid
(C19H16O11Mg.5H2O), was shaped into balls and
exported. Some time at the beginning of the 20th century
the production of the pigment was discontinued to prevent
any further cruel treatment of the cows, whose diet based
exclusively on mango leaves was causing them to die of
malnutrition. The pigment almost disappeared from artists'
palettes although it was not uncommon to find "Indian
yellow" cakes in which the original cow-derived ingredient
was substituted with other yellow materials, such as
chrome yellow. The two cakes analysed in this study
yielded the Raman spectrum of Indian yellow (see Figure
4), and therefore must have been manufactured before the
original Indian pigment was phased out.�

Fig. 4
The Raman spectrum of a Winsor and Newton Indian yellow cake.
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INTRODUCTION

The topic for this paper is how buildings at open air museums
are presented to tell the history of the past. Through the years
we have often felt cheated when visiting open air museums; to
us a building is more or less a forgery1 when it is presented as
something else than what it really is or was. We are aware of the
fact that moving and maintaining museum buildings imply that
they have to be restored. This is a problem only when restora-
tion transforms the building so much that it can end up more or
less as a forgery. We are also aware of the problem of defini-
tions; it is probably not possible to set a distinct border between
a restored building and a forgery. 

Our allegation is that buildings often are restored to fit the muse-
um’s need. To say that open air museums willingly sacrifice the
authenticity2 of a building to make it fit into the museum’s over-
all plan for projecting the past, is maybe to take it a bit too far.
But is it so that the real history of each of the buildings at the
museum is of lesser interest than the history the museum
wants to create through these buildings? 

We will in the following present four buildings at the open air
museum Maihaugen in Norway which we look upon as possi-
ble falsifications, discuss why we have put them into that

JON BRÆNNE & TONE OLSTAD

category, and also try to decide if any of them really should
be categorised as falsifications. Please note that the discus-
sion in this paper to a large extent is common to most open-
air museums. We have selected buildings from Maihaugen
museum, mainly because they are well documented.

BACKGROUND

Open air museums

An open air museum is a museum with a collection of buildings
reused as museum buildings to make them available to the pub-
lic. The traditional, and the most wide-spread kind of open-air
museum has buildings which are moved from their original site,
and re-erected at the museum site, often in a new context.
The more recent type of open-air museums, has buildings
preserved in situ and includes the preservation of the cultural
landscape around the buildings. 

In Scandinavia the collection of buildings as forerunners to
open-air museums, dates back to the second part of the 19th

century. The very first open-air collection; “Kong Oscar II’s
bygningshistoriske samlinger”,3 was established in Oslo,
Norway in 1881. Ten years later, in 1891, the “Skansen” muse-
um was inaugurated in Stockholm, Sweden. In the following
years a number of open-air collections or museums was estab-

OPEN-AIR MUSEUM BUILDINGS. 
FAKES – OR TELLING A TRUE STORY?

ABSTRACT

The topic for this paper are the relocated and restored buildings
at open air museums. Moving and maintaining museum build-
ings imply that they have to be restored and some changes has
to be made. This is a problem only when restoration transforms
the building so much that it ends up more or less as another
house, in some cases even a forgery. Four buildings from
Maihaugen museum, Lillehammer, Norway are selected as
case studies for the paper. How each building presents itself is
studied together with how it is described in the relevant litera-
ture. This collected information is compared to the changing
presentation over the years of the building to the public, with the
aim of looking for a discrepancy between the building’s restora-
tion history and the guide books presentation-history. If the
building is regarded a falsification or not, is commented in the
conclusion of each building. It is probably not possible to set a
distinct border between a restored building and a forgery, but in
the final conclusion an attempt is done. 

KEYWORDS
Forgery, fake, falsification, building, open air museum, Norway

1 The words forgery, falsification and fake are used with the same meaning in the paper
2 Authenticity is defined in the Nara Document on Authenticity §13. The Nara meeting 1994. 
3 King Oscar 2.nds. Collection, Bygdøy, Oslo.

SAMMENDRAG

Artikkelen tar for seg de flyttede og gjenreiste bygningene på fri-
luftsmuseer.

Det å flytte og det å vedlikeholde museumsbygninger innebæ-
rer en viss grad av restaurering og også at endringer gjøres.
Restaurering og istandsetting er bare et problem når disse proses-
sene er så omfattende at den opprinnelige bygningen nærmest går
tapt; det skapes et “nytt” hus, i enkelte tilfeller nærmest en forfal-
sking. Fire bygninger på Maihaugen museum, Lillehammer, er valgt
som case studies til denne artikkelen. Bygningene, slik de står i dag
og relevant informasjon om bygningene er studert. Denne informa-
sjonen om selve bygningene er sammenlignet med hvorledes den
enkelte bygning over tid er presentert til publikum. Målet med
sammenligningen har vært å se om det er avvik mellom hvorledes
bygningen presenterer seg og hvorledes den presenteres til publi-
kum gjennom guidebøker og annen informasjonslitteratur. Hvorvidt
bygningen er vurdert å være en forfalssking eller ikke, er kommen-
tert i oppsummeringen på hver bygning. Det er vanskelig å sette et
skille mellom den restaurerte bygning og den forfalskede, men i den
avsluttende konklusjonen har vi forsøkt dette.

NØKKELORD
Forfalskning, bygning, friluftsmuseum, Norge
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lished in Norway. Among these are; Thomas Heftyes Samlinger,
Oslo 1890, De Sandvigske Samlinger at Lillehammer, 1894,
(moved to Maihaugen 1904), Norsk Folkemuseum in Oslo
1894, Hallingdal Folkemuseum 1900 and Trysil Bygdetun 1903
(Hegard 1984). These first Scandinavian museums are said to
be the prototype for open-air museums world-wide. The tradi-
tional open air museum comprises buildings from mediaeval
time to the 19th century, - a few has included buildings from the
20th century. Open air museums are most often situated in the
countryside, or in a countryside scenery, but they may also
form part of a townscape. 

Museum-buildings

This paper deals with the relocated buildings at the tradi-
tional open-air museum. These buildings are often altered
when re-erected at the museum. The alteration may be
caused by the condition of the building, by lack of knowledge
about the building, or by the purpose of the building in it’s
new context. Not only is alterations made when the building
is set up at the museum, but also in the period after the
relocation. Museum buildings are part of the history of the
museum, and exposed to the changing today’s view upon
the past. Several museum buildings has therefore been
rebuilt, or redecorated or moved within the museum area to
tell the “true story” of the past. The museum may have
wanted to adjust a building either to illustrate a specific his-
toric period of the building, or the life of a social class of the
society, or a famous person’s home, or even a historic event
connected to the building. 

The public

The public visiting an open-air museum, is given a presenta-
tion of “their ancestors material life” in the past; how they
designed and built their houses, which materials and tools
they used, how fixture and furniture were made and placed,
and how paint was used in the interiors. The last is a main
issue for us as painting conservators. In Norway the use of
painted monochrome surfaces and decorative paintings are
important factors in the interiors. The painted surfaces are
found first and foremost in the upper class homes, but also in
more modest buildings made by and for the middle and work-
ing class. 

The open-air museum is projecting the past through its
buildings, as well as via written information sheets and
museums guides, and through oral presentations to the vis-
itors. The responsibility of the museum towards the history
and towards the public is huge. The information read from
the buildings has to give the true history of the building, and
even more important; the information from the building has
to be in correspondence with the written and oral informa-
tion given out. This is crucial if the museum has restored the
building to fit an edited history of the building.

The open air museum Maihaugen

Maihaugen museum is in the city of Lillehammer, which is
located in the inland in the south east of Norway, just where

the river Gudbrandsdalslågen, which run through the valley
of Gudbrandsdalen, reaches the lake Mjøsa. 

The dentist Anders Sandvig was the founder of Maihaugen.
He started his collection of movable objects in 1887 and
established his first “open-air” museum in his own garden in
the centre of Lillehammer in 1895. His total collection of 5
vernacular buildings and one church was bought by the city
of Lillehammer in 1901. In 1903 the buildings were disman-
tled and moved 870 meter, from the garden in the city centre
to their present site at Maihaugen. Stored houses were added
when this new museum was established, and in 1904, at the
opening, Maihaugen had ten buildings from ten different
farms in the valley of Gudbrandsdalen. Today the museum
has about 170 historic buildings, spread on 369 000 m2

which is the enlarged and total area of the open-air museum.
Most of the buildings dates from ca. 1200 to ca. 1915 and
a few from the 20thcentury. Maihaugen is one of the very
few open air museums which has included more modern
buildings in their collection. Maihaugen has a magnificent
collection of buildings nicely distributed in the landscape. It
has about 108 000 annual visitors.

We might have used other open-air museums in Norway as
a source to this paper, but have selected buildings from
Maihaugen because the museum is well organised, and it’s
buildings are quite well documented. The documentation
include a presentation of the museum by Sandvig (Sandvig
1907, 1928 &1934) were his ideas and intentions with the
collection are expressed4, published discussions of select-
ed buildings at the museum by art historians (among other
Hauglid 1956, 1962 & 1964), measurement-drawings and
drawings from the beginning of the 20th century, and the
many published museum guides. 

From the creation of the Maihaugen museum till today,
there has been a continuous change in the museum’s atti-
tude towards the buildings, and the idea of their role in the
museum context. The ideas and intentions of the founder,
Anders Sandvig, has continuously been discussed and
interpreted, and the presentation and use of the buildings
has changed through the history of the museum. 

MATERIAL AND METHODS

The material for the presentation

Case studies 
The case studies used in this paper are four of the oldest
buildings at the museum. They were selected due to their
long history at the museum, and their continuos use as “wit-
nesses” of the past in the presentation history at the muse-
um. The tree first buildings in the list below are from the first
collection period, 1895-1903, and the last from the second
period 1904-1914 (Hegard 1984. p.91). 

These buildings will be presented and discussed in the
following:

• Årestua (Open hearth house) from Tolstadskriden in
Vågå, Gudbrandsdalen. Dated by Sandvig to ca. 1440. 

4 Sandvig. 1907.First written as small pamphlets, presenting each building. Then later collected and presented in this book..
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Sandvig’s Maihaugen
Sandvig’s presentation of his own museum and collection
(Sandvig 1907, 1928 & 1934) is the starting point for
comparing the case studies with the written presentation
of them. It is essential to know not only what Sandvig’s
intentions were, but also how the contemporary society
looked upon the museum.

Sandvig’s own written statements and thoughts gives us an
idea about his intentions with the collection: ”My intention
with Maihaugen has not been to create a museum with
schematically thematic presentations, or only to create a col-
lection of whatever you by chance may drop into of lost items
from the past – a house here, a tool there. Neither do I intend
to collect the most valuable items and creations from the
past, nor the items which stands out from the average. On the
contrary, the way I imagine Maihaugen completely finished,
is like a collection of ordinary homes, which you may visit
and get an idea of how those who used to live in the houses
organised their belongings, their homes, their lives and their
work. The building design, the fixture and fittings of a home
gives you the idea of the people themselves, and in the old
family farms of the Valley6 it is not the single person’s taste
or contribution that is of importance, but the generations’
influence upon the homes and building tradition” (Sandvig
1907. p.1). Sandvig wanted to ”tell stories”. One of his main
intentions was to give the visitors the feeling that when they
entered the museum and the buildings, they should mentally
be taken to the past. 

Sandvigs intentions for Maihaugen, is summed up in four major
points (Buggeland 187, p.179).

• The buildings should be re-erected at Maihaugen in a
landscape very much like the original site. If more houses
were moved from the same farm, they should be re-
erected with the same distance and angle between each
building as at the farm.

• The interiors should be recreated as close as possible to the
“original”. The intention was that the visitors should have the
feeling that the family left the room a moment ago.

• The building history influenced by the buildings heating
source should be told. This he wanted to do through the
first houses which were placed around the artificial
“Northern Lake”.7

• Sandvig wanted to “tell stories”. One of his main intentions
was to give the visitors the feeling that when they entered the
museum and into the buildings, they should mentally be
brought back into the past.8

How the contemporary regarded Sandvig and his collection
is described by Chr. Krohg (1852-1925), a respected and

• Myttingstua/Enkesetet/Kapteinsgården from Mytting in
Ringebu, Gudbrandsdalen. Assumed by Sandvig to be
from ca. 1650. 

• Vågå old Vicarage, Vågå, Gudbrandsdalen. Assumed by
Sandvig “To be built between 1643-1664, but could be
older”. 

• Årestua (Open hearth house) from Vik in Kvam. Not
dated by Sandvig.

Written information
The literature listed below is our main source of information
to the presentation and evaluation of the case studies. The
literature is, except for no.7 and 9, written information or
books which in different periods have been produced to
inform the visitors. All the publications on this list has been
available to the public and the visitors. 

1. 1907A. Sandvig, Anders, De Sandvigske Samlinger. (The
part of the book which contains Sandvigs description of
the buildings condition, fixture and fittings at its original
site, as it appeared when Sandvig bought the house, i.e.
before the first dismantling.)

2. 1905. Schou, Alhed. De Sandvigske Samlinger. (Guide for
Maihaugen in Norwegian.)

3. 1907B. Sandvig, Anders. De Sandvigske Samlinger. (The
part of the book which contains Sandvigs description of
the buildings after re-erection at Maihaugen.)

4. 1928. Sandvig, Anders. De Sandvigske Samlinger i tekst og
bilder. 

5. 1932. Astrup, Edle. De Sandvigske Samlinger. (Guide for
Maihaugen in Norwegian.) 

6. 1934. Sandvig, Anders. De Sandvigske Samlinger. 
7. 1962. Hauglid, Roar. Maihaugens to Årestuer. 
8. 1987. Valen- Senstad, Fartein. Maihaugen, De Sandvigske

Samlinger. (Guide for Maihaugen in Norwegian.) 
9 1987. Buggeland, Tord et.al. Maihaugen. De Sandvigske

Samlinger 100 år.
10.1989. Hauglid, Anders,O. Maihaugen. De Sandvigske

Samlinger. (Guide for Maihaugen in Norwegian.) 
11.1994. Hauglid, Anders,O. Maihaugen. Veileder til De

Sandvigske Samlinger. (Guide for Maihaugen in
Norwegian.)

12. 2003. Information signs outside the museum buildings.
Date for the display of the signs is not informed to the
public by the museum. 

13. 2003. Description of a selection of the buildings at the
museum. http://maihaugen.no

Documentation like measurement drawings and other con-
temporary drawings are also an important part of the infor-
mation we have used together with information collected
when visiting the buildings 5. 

5 It is important to say that we never have scientifically examined the buildings. We have visited them and in addition been allowed to take photos.
6 The ”Valley” is Gudbrandsdalen valley. Sandvig collected all his objects from 10 different municipalities in this valley and the municipality of the
town Lillehammer. 
7 The development of the heating source as an important factor in the building history. The interior and the furniture arrangement has through
history been influenced by the way the buildings were heated. Sandvig considered this to be so important that he used his oldest buildings to
illustrate this evaluation.
8To obtain this he even used the visitors as extras in the scene he had created, when they entered a house or a setting in the museum.
9 Krohg was so impressed by Sandvig’s collection that he presented the collections in 6 articles in one of the at that time important news-
papers in Norway; “Verdens Gang” . The quotation is from one of these articles.
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well known Norwegian painter and writer. He visited
Sandvig and his collections in 1901 and states9 : “Sandvig
is not an ordinary collector, he has fantasy and passion, he
is an artist. He understands how to create, – not only an illu-
sion, because to create an illusion can be learned, that will
only claim a skilful theatre producer –, but the charm, – the
indescribable which is dependant on the minute details, the
minor nuance, the patina, the familiar dust as in most
homes –, that is only possible to create when a person has
the gift of a fairytale teller who works half unconscious,
without allowing the demands of the public to steer his
work; neither the main part of the public wanting the
“museum-theatre”, nor the more scientific who demands
accuracy and correctness. If a scientist, a fanatic well-edu-
cated, a so called curator who’s only wish is to overwhelm
the public with their huge wisdom and their ever correct
geographical and historical knowledge got their hands on
this collection, the result would be disastrous”. 

Method
The method we have used for the evaluation of the case
studies is the following:

The selected building at the museum is studied. The
information taken directly from today’s building and from
descriptions of the building, is compared with the infor-
mation in sources written for today’s visitor. Furthermore is
the actual building versus the presentation of the building
through the decades looked at. The aim for this scrutiny is
to find out if changes to the building is reflected in the
presentation of the building to the public. Frankly spoken
is what we are looking for, a discrepancy between the
building’s restoration history and the guide books presen-
tation-history. By carrying out these studies it is possible
to separate the buildings which are telling a “true story”
from those which are altered to fit the museum’s presen-
tation of the past.

CASE STUDIES; HISTORY AND PRESENTATION

In the following presentation and evaluation, the informa-
tion found for each of the four buildings is listed with refer-
ence to the literature list above.

Fig. 1
Maihaugen, Norway. Årestua/Open hearth house from
Tolstadskriden in Vågå. South facade. Photo. Brænne, 2003.

Fig. 2
Maihaugen, Norway. Årestua/Open hearth house from
Tolstadskriden in Vågå. Interior. Photo. Brænne, 2003.

Årestua (Open hearth house) 
from Tolstadskriden in Vågå.

Bought by Sandvig in 1896 and re-erected in his garden.
Moved to Maihaugen in 1904. 
Dated by Sandvig to ca. 1440. (Ref. 2 and 8.)

The oldest dwelling houses type of log construction in Norway
are the årestuer/open hearth houses. This way of building, and
heating houses goes back to pre-historic times in Norway. A
traditional open hearth house consists of tree rooms. One large
living room, and two smaller rooms at the gable end of the
house, one for the entrance and one for sleeping. The house
has no windows. The light source is an opening, ljore in
Norwegian, in the middle of the roof in the large room. The
opening could be closed by a frame covered by a transparent
membrane made from cow bellies. The heat source is an open
fireplace, the åre in Norwegian, in the middle of the stamped
earthen floor. The smoke is let out through the same opening
as the light comes in. 

When Sandvig started his collection of buildings, no known
open hearth house was kept in the Gudbrandsdalen valley.10 To
find, restore and exhibit a house of that construction, was
therefore a somewhat dubious scoop. 

Building- and presentation history of the house.
1. 1907A. Sandvig. “Originally from Tolstad in Vågå, but in 1756
moved to a smaller farm owned by the main farm. There it was,
one of the last open hearth house in the valley, badly deteriorat-
ed and abandoned, and reused as the first floor in a barn.” 
2. 1905. Schou. Not dated in the guide. Described as “Built of
enormous sized timber”. The description which in general is
coloured by the contemporary national romantic ideas,
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includes a presentation of the interior and the use of the
building. Year 1756 was this open hearth house moved from
the farm Tolstad, to a smaller farm owned by the main farm.
There it was, the last open hearth house in the valley, forgotten
and abandoned.
3. 1907B.Sandvig. Re-erected at Maihaugen as if it was an
original open hearth house. Described as “Yes, this has really
been a house for humans, even one of the main living houses
on one of the large farms in Gudbrandsdalen valley. But that is
very long ago. Probably is the house built around 1440.”
5. 1932. Astrup. “The open heart house was built 1440 at the
farm Tolstad in Vågå.”
6. 1934. Sandvig. Same as no. 1 and no. 3. 
7. 1962. Hauglid. In 1962, Roar Hauglid11 carries out a scien-
tific examination of this building. Which he publishes in an arti-
cle in the yearbook for The Society for Preservation of Ancient
Monuments in Norway. His important conclusions are as fol-
lows: “The house from Tolstad in Vågå was, until now taken to
be a dwelling house belonging to a farm down in the valley;
now it appears that it was an out-farm building from the moun-
tains, which was later taken into use as a barn. The exterior
passage which runs along the front of the house is not authen-
tic. Having established this, the author goes to maintain that
the house can hardly be much older than from the end of 17th

century. In the out-farms in the mountains, the ancient custom
of having the hearth in the middle of the floor continued in use
until the 18th century.” …. “ . Finally the author states that the
ground plan of both these houses12 - in both, the front door
opens straight on to the principal room – cannot, as previously
been thought, be of medieval origin in Norway; this assumption
was partly based on the two houses here discussed.”
8. 1987. Valen-Senstad. “Of medieval type”.. “How old this
building is, is uncertain. That is also of minor interest. More
than the age is it the type of house which have our interest.”
9. 1987. Buggeland. ”When Sandvig wanted to re-erect the
open hearth house from Tolstad, he asked Nicolaysen13 for
advice. Then it was necessary to determine the age of the
house. In a mediaeval diploma is was said that in 1437, the
buildings at the farm Tolstad was badly deteriorated. Then
Sandvig and co. interpreted this into that the new buildings at
the farm was built shortly after and could therefore date the
house (the årestue) to 1440. When the custom with chimney,
a fireplace connected to the chimney and windows came, this
old house were superfluous and in the middle of the 18th cen-
tury it was moved to a smaller farm and reused as a barn. It
was this building Sandvig bought. He was very much influ-
enced by the contemporary romantic view on history. He indi-
cated that that the fixture and fittings of the house lacked splen-
dour, it was simple and pre-historic as one could expect in a
“fearless, tough time in the history of our country”. From a pro-
gramme like this he could re-erect and fit up the open heart
house as a medieval hose.” Later research has also pointed out
that the open hearth house which came from Tolstad is likely
to have been an out-farm booth which at the earliest can be
from the 17th century. At Maihaugen anyhow, it stands as a rep-

resentative for the type of buildings people used to live in dur-
ing the Middle Ages.” 
10. 1989. Hauglid. “ Sandvig meant that the house had to be
medieval, because the building was without windows and had
smoke- and light opening in the roof ridge, and a smoke vent.
“The house was in a quite derelict state when Sandvig bought
it. He therefore had the house restored, and repaired as an
open hearth house from the Middle Ages. The house as type is
known from the Middle Ages, but the Tolstad house is hardly
of that age. A closer look at the historic traces in the building
points towards the 17th or 18th century.” 
11. 1994. Hauglid. Same as no. 10. 
12. 2003. Two separate information signs. No.1. “Dated: ca.
1700. Medieval type”. No. 2. “Age unknown. Ground plan of
late medieval type.”  “….. In the out-farms were this type of
houses in use for a longer period than on the farms“.

Summary. Årestua/the open hearth house, from
Tolstadskriden in Vågå. 
Sandvig describes the provenience and the condition of the
building when he bought the house in 1897. He says that “the
last open hearth house in the valley” is “forgotten and aban-
doned”. Then in 1907 Sandvig describes the house as an
authentic, medieval dwelling house on a farm in the valley. And
he dates the house to ca. 1440. In 1932, 1440 is confirmed as
the exact and correct dating of the building. In the beginning of
the 1960’s, Hauglid makes his scientific research in the house.
The conclusion of his work is dramatic. He states that the
house from Tolstad in Vågå, seems to have been an out-farm
building from the mountains, which was later taken into use as
a barn. He adds that the exterior passage which runs along the
front of the house is not authentic and that the house hardly
can be much older than from the end of the 17th century. Valen-
Senstad presents the house, which before Hauglid’s article was
considered to be very old an interesting, in a new way in 1987.
He claims that the age of the house is of minor interest com-
pared to the type. He gives no information of the age, and he
informs the visitors that the house is a reconstruction of an
earlier state of the same building. The interpretation of
Buggeland 1987 is that Sandvig so badly wanted an open
hearth house, that he created it from parts of a barn. Both
Buggeland, and later Hauglid in 1989 and 1994, dates the
building to the 17th or 18th century. Hauglid also indicates that
the house is a reconstruction or a replica. Hauglid uses in com-
bination the strange expressions “restored and repaired as an
open hearth house”. The building is still named the
“Årestue”/Open hearth house. In 2003 it is presented to the
public in two different somewhat vague ways. (See 12). 

Conclusion
The building Sandvig presented in the collections as a late
medieval open hearth house, is due to its present state and the
way it is presented to the public, very close to what we would
call a forgery. It would have changed the situation if today’s
visitors had been told the real story of the building. 

10 Eilert Sundt, one of the founders of scientific ethnography in Norway, presents in an article in a magazine called “Folkevennen” the phenom-
ena of the construction Årestuer. The article is presented in 1860. Sundt describes in the paper that he so far, during his travels and registra-
tion works, never has heard any legends or traditions of the use of Årestuer in Gudbrandsdalen valley or in the neighbouring Østerdalen valley. 
11 Dr. Philos. Later General Director of the Directorate of Cultural Heritage of Norway.
12 Årestua from Tolstad and årestua from Vik. 
13 Nicolay Nicolaysen Head of The Society for Preservation of Ancient Monuments in Norway, from 1851 to 1899. 
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Fig.3
Maihaugen, Norway. “Myttingstua/Enkesetet/Kapteinsgården” from
Mytting in Ringebu. View from south-east. Photo. Brænne, 2003.

Fig. 4
Maihaugen, Norway. “Myttingstua/Enkesetet/Kapteinsgården”
from Mytting in Ringebu. Main living room with the painted dec-
orations by Peder Aadnes. The window at the rear wall is proba-
bly a later addition, to make the secondary panels fit in the room.
Photo. Brænne, 2003.

“Myttingstua/Enkesetet/Kapteinsgården” 
from Mytting in Ringebu. 

Bought by Sandvig in 1897/99 and re-erected in his garden.
Moved to Maihaugen in 1904.
Assumed by Sandvig to be from ca. 1650. (Ref. 1 and 7.)

Believed by Sandvig to be one of the oldest two-storey
buildings in the valley. The original name on the building
was Myttingstua, (the dwelling house from Mytting). When
Sandvig had reorganised the interior in the house, he
renamed it to “The Widowshouse” or “The Captain’s
house”. This was done to fit his intentions in using the
house to show the living conditions of the official class, or
the widower of an officer of the Crown.

Building- and presentation history of the house.
1. 1907A. Sandvig. “When the house was bought to the collec-
tions in 1897 it was only used in the summertime, and should
in a short time be demolished.” It is the only house in the col-
lection which was inhabited when it was bought. The house
has been moved once before. Large alterations is not carried
out, with the exception that the windows are enlarged a little bit.
It is possible that a couple of the doors are from that time.” 
2. 1905. Schou. “(17th century)” is written in her guidebook.
“The small Windows are found in the gable Walls, and in
addition some at the backside of the building.” “From the
open Gallery at the Front, we enter directly into the main
Living room, which has Wallpaintings by Peder Odnæs,
1739-1792. Through Hadeland14 these paintings reached the
Farm Lunde in Vaage15, and then at last ended here”.
3. 1907B. Sandvig. A very thorough description of the exterior
and interior is given. In addition there are plans of the ground
and first floor, and photos of the interior. “Instead of carpets
and other decorations, the main living room has here got a
new “dress”. Doors and windows are painted, the ceiling
whitewashed with distemper paint and the walls both in the
main living room and in the small chamber are covered with
solid panels. Only the small kitchen is an exception. The
middle and largest panels are adorned with strange paint-
ings, carried out by no less than the well known rural painter

14 
The district where Aadnes painted most of his works. Ca. 200 km south of the origin of this house.

15 Ca. 140 km north of the origin of this house.

from Land, Per Aadnes. The doors and windows in the main
living room are almost white, The dado dark blue, and the
frames surrounding the large panels a much brighter tone in
the same colour. The small low panels along the ceiling has
got painted decorations, with sky illusions.” … “Two of the
painted and decorated panels are not of the same quality as
the rest in the main living room. This is also the case with the
paintings in the chamber.” The dado in the chamber is dark
green and the frames surrounding the panels are yellow.” 
5. 1932. Astrup. “Myttingstuen is from Ringebu, and was
built in 1759.” “… The house is a typical home for an officer
of the Crown”. “… Fixtures do not exist, the floor resem-
bles a parquet floor, doors and windows are painted, the
ceiling which is flat is painted white with distemper, and
the walls are covered with panels, with painted decora-
tions by Peder Aadnes.”… “The chamber has as the main
living room painted and decorated panels.”
6. 1934. Sandvig. Same as 1907. Sandvig. 
8. 1987. Valen-Senstad. “Built in the last part of the 17th

century.” Then a thorough description of the development of
the building tradition in Norway, - and this house in particular.
“The Captains farm has got its distinctive character by the
painted wall decorations carried out by the well known
popular artist Peder Aadnes.”
9. 1987. Buggeland. “Myttingstua from Ringebu is a log tim-
ber building, assumed to be from the time around 1650. It is
Maihaugen’s oldest two floor building”. “…Sandvig fur-
nished the building as a home for an officer of the Crown, and
named the house The Captains House or The Widowers
House”. (i.e. The widow of an officer of the Crown.) “…On
the ground floor there are painted panels with allegoric
motives painted by Peder Aadnes.” 
10. 1989. Hauglid. “The house is built after 1650” .  “…This
house is earlier been named as The Captains House or The
Widowers House”. “So far there has not been possible to find
statements that the house has been inhabited by officers of
the Crown. The house is a beautiful farm house from
Gudbrandsdalen, but Sandvig furnished the building as a
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Fig. 5
Maihaugen, Norway. Vågå old Vicarage, Vågå. East facade.
Photo. Brænne, 2003. 

Fig. 6
Maihaugen, Norway. Vågå old Vicarage, Vågå. Main living room

with the secondary painted wall tapestries from the 1770’s.
Photo. Brænne, 2003.

house for an officer of the Crown”. “…The painted wall dec-
orations by the well known popular artist Peder Aadnes is a
rare kept memory after a painter whom, with his art, served
as a model for lots of rural painters”.
11. 1994. Hauglid. Same as 1989. Hauglid
12. 2003. Information sign. “One of the oldest two floors
buildings in the valley”. “…The wall paintings are painted by
the well known rural painter Peder Aadnes 1739-1792”. 

Summary. “Myttingstua/Enkesetet/Kapteinsgården” from
Mytting in Ringebu. 
In his first presentation Sandvig informs of the state of con-
servation and the alterations he has recorded. In the presen-
tation to the public by in 1905, Ms. Schou informs that the
panels and painted decoration in the house originally comes
from another part of the country, (not from Gudbrandsdalen),
and was bought by a farm in Vågå called Lunde. The panels
in Myttingstua was probably bought from Lunde and mount-
ed in Myttingstua.

In Sandvigs presentation in 1907, only two years later,
this important information is “forgotten”. He is presenting the
panels as if they belong to the house. The polychrome
panels are not only in the living room, but also in the small
chamber. The contemporary architectural plans and photos
of the house, show that Sandvig cut an opening in the wall,
and placed a new door between the chamber and kitchen.
This was probably done to make the panels fit to the cham-
ber. The introduction of the panels in the house, and the
rebuilding of the interiors was probably carried out to fulfil
Sandvigs wishes. He wanted the house to appear as a house
for officers of the Crown, not as an ordinary, very early two
floor rural dwelling house. The door opening between the two
rooms is later closed, and the painted panels removed. No
date for this work is recorded by the authors. 

In 1932 the building is dated for the first time; to 1759. It
is presented as a typical house for an officer of the Crown.
There are painted panels both in the living room and in the
chamber. No information is given concerning the originality
of the panels. Valen- Senstad presents the house as built in
the last part of the 17th century. He states that the distinctive
character of the house comes from the painted panels. No
information is given concerning the originality of the panels. 

From Buggeland’s presentation in 1967 and onwards, it is
given information that the furniture in the house were delib-

erately organised by Sandvig to make it into a home of an
officer of the Crown. No information is given concerning the
originality of the panels. The dating of the house after the first
dating in 1932, varies from ca. 1650 to ca. 1700. In 1994, in
the latest guide, it is said that the house originally was an
ordinary farm house.

Conclusion
We consider the presentation of Myttingstua to the public to
be insufficient. The signs of alteration in the building are not
explained in the information to the public. Even more serious
is the lack of information of the provenience and history of
the valuable painted panels in the house. The visitors have at
least the right to know that the were bought separately and
fitted into the house at Maihaugen. General information on
the painted panels would have been a nice gesture to the
public, since this kind of painted panels are not very common
in Norway. Panels painted by the important and well known
artist Peder Aadnes, as in this building, are very rare and very
valuable in Norway. Since the recent information presented to
the public states that the house originally was an ordinary
farm house, and was recreated by Sandvig as the house of an
officer of the Crown, we will not describe this building as a
fake. The interior however, due to the lack of information
concerning the panels, fixtures and fittings, is close to
being designated a forgery. 

Vågå old Vicarage, Vågå. 
Bought by Sandvig in 1903. 
Re-erected at Maihaugen in 1904.
Assumed by Sandvig “To be built between 1643-1664, but
could be older”. (Ref. 1 and 3.)

Building- and presentation history of the house.
1. 1907A. Sandvig. “Four years ago bought for the collec-
tions. It was then quite badly deteriorated, windows and
doors were destroyed, the chimney fallen down, the floor
partly removed and the roof leaked everywhere”. “… What
time the vicarage is built, is unknown, but it can with certain-
ty be dated to the middle of the 17th century and is probably
even older.”  
2. 1905. Schou. Described as “Built of enormous sized tim-
ber”. “May have been erected between 1643 and 1667”
“….The Walls in the main Living Room is covered with won-
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derful old Tapestries with lively Scenes and Persons from the
Time of the Wigs. The Tapestries originates from the Vicarage
Hedrum in Jarlsberg.”16

3. 1907B. Sandvig. A very thorough description of the house
is carried out. Plans, photographs and drawings are
included. “The walls in the main living room are covered with
painted tapestries – a wanted wall decoration in the upper
classes in the 16th century. But these tapestries has by no
means that age. They have not from the beginning belonged
to this living room, but they come from Hedrum old vicarage.
The history of the tapestries is mostly unknown, but in 1777
they were bought from Falkensten Manor House near Horten.
In accordance with the church register, the vicar Arff in
Hedrum should have a wedding with a daughter of the Judge
at the County Court Friis in Jarlsberg. To decorate the main
living room when the bride arrived, the tapestries were
bought by Arff. After Arff’s death the tapestries were bought
at an auction by his successor, Schroeder for 36 Rdl.17

Schroeder gave the tapestries to the vicarage of Vågå, where
they probably were stored when the vicarage was bought in
1897. Where they are painted, or who the was artist is not
known. (The piece in the corner by the entrance and the little
part between the stove and the door to the kitchen, and some
small parts over the windows are absolutely new. These
pieces are painted by Lars Jorde) Probably they are
imported, maybe from Holland. In a corner on the reverse of
one of the pieces it was discovered a small lacquer sign of a
size of a penny which could be read: “Laurvigs18 Custom”. 
5. 1932. Astrup. “The vicarage is from Vågå, and is built ca.
1650. Both the main living room and the study has bays. This
seen in connection with the painted tapestries which covers
the main living room. The stove with the white and blue
faience tiles, the guilt leather chairs and the other furniture
which gives a very solid and stylish impression, gives the
main living room a very sophisticated appearance.”
6. 1934. Sandvig. Same as 1907. Sandvig. 
8. 1987. Valen-Senstad. “Built ca. 1640”. “… The white paint-
ed ceiling in the main living room with the pyramidal appear-
ance gives the room a fantastic effect”. “…At least the painted
tapestries gives the room a magnificent, distinctive character.
They came to the country in 1777, probably from Holland”. 
10. 1989. Hauglid. “Built ca. 1640.” “… Main living house at
the vicarage in Vågå. The house was bought by Anders
Sandvig in 1903 and re-erected at Maihaugen to the opening in
1904”. “… When Sandvig bought the house it had been empty
for 100 years”.“…The fixture and fittings of the house is new-
fangled as fine urban furniture (from the 18th Century), as a lit-
tle Dutch wall clock. No heavy, permanent peasant furniture is
to bee seen, but rennessanse chests and regency chairs, tiled
stove and painted wallpapers under a white ceiling”.
11. Hauglid 1994. Same as 1989. Hauglid .
12. 2003. Information signs. Not recorded.
13. 2003. Internet. “Main living house at the vicarage,
Ullinsvin, in Vågå. The timber in the building is dated to 1697.
The house was bought by Anders Sandvig in 1903 and re-
erected at Maihaugen to the opening in 1904”. “…Even if the
vicar built a new main living house at the farm early in 18th

century, was the old vicarage maintained and used. When

Sandvig bought the old vicarage it had been empty for 100
years” . “…The Vicarage tells about the meeting between the
mountain valley Vågå and Europe. Sandvig wished to show
how the culture of the official class, the vicar and the vicarage
was a contrast to the local peasant culture. The European
ideal of style is visible in the architecture, by the two bays, –
one at each side of the exterior passage”. “…The fixtures and
fittings of the house is newfangled as fine urban furniture
(from the 18th Century), as a little Dutch wall clock. No heavy,
permanent peasant furniture is to bee seen, but renaissance
chests and regency chairs, tiled stove and painted wallpapers
under a white ceiling.”

Summary. Vågå old Vicarage, Vågå. 
Sandvig presents the provenience of the house and the con-
dition before dismantling. He dates it to the middle of the 17th

century, and states that it probably is older. In 1905 the house
is presented as probably built between 1643-1667. In addition
it is told that the painted tapestries are later than the house,
and that they originally are from another building, south in the
country. Except for the windows which due to the type, has to
be secondary, there are few visible changes in the building.

In 1907 Sandvig gives a very thorough presentation of the
house with drawings and photographs. He gives a very
accurate description of the provenience and history of the
painted tapestries. He also gives his ideas for the presenta-
tion of the house. His ideas for the furnishing of the house
was based upon a record from a division of an inheritance
that was held in the vicarage at Vågå in 1659. Everything
which had been in the building in question was recorded.
Sandvig used those lists when recreating the interiors in the
house, and when collecting objects for the purpose.

In all later presentations earlier than 2003, the house is
dated ca. 1640. After 1905, the previous information con-
cerning the painted tapestries seems to have been forgotten,
since the provenience and history of the tapestries is not pre-
sented after that time. In 2003 Maihaugens homepage on
internet says that the timber of the house is dated 169719. In
the Norwegian context this means that the house probably is
built between 1698 and 1700. 

The alterations of the constructive elements of this build-
ing are minor. The most important possible change to the
interior was done when the house was rebuilt at the museum.
We would, as Sandvig did, assume that the tapestries were
bought to be used in the vicarage. But the written source
does only say that the tapestries was owned by the vicarage,
not that they were mounted in the house. 

Conclusion
It is a pity that the tapestries’ correct history and provenience
not is told to the public, that would have added to the
experience. The visitors should have been told that this rare
and important part of the interior is 80 years younger than the
building itself. We consider this to be a serious lack of infor-
mation to the public, but is hardly enough to classify the
house as a falsification, due to the discrepancy between the
building and the information to the public. 

16 Ca. 500 km. Further south in Norway .    17 Contemporary currency in Denmark/Norway. 
18 A coastal town south in Norway. Extensive trade with Denmark, Holland, Germany and England. 
19 Dating of timber is carried out using Dendrochronological examination.
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Fig. 7
Maihaugen Norway. Årestua/the open hearth house, from “Vik”
in Kvam. South facade. Photo. Brænne, 2003.

Fig. 8
Maihaugen Norway. Årestua/the open hearth house, from “Vik”
in Kvam. Interior. Photo. Brænne, 2003.

20 Dr. Philos. Later General Director of the Directorate of Cultural Heritage of Norway.
21 Årestua from Tolstad and årestua from Vik.

Årestua (Open hearth house) 
from Vik in Kvam. 

The house is a gift from merchant Einar Lunde (1908-1910)
and was re-erected at Maihaugen in 1911. This house is to
day a part of the complete farm Bjørnstad from Lalm, which
Sandvig bought in 1901. When he bought the farm it con-
sisted of 21 log buildings which were moved to the muse-
um. At the museum the farm has 25 buildings; four build-
ings had to be added from other sites, because these kind
of buildings were not kept at Bjørnstad. 

Building- and presentation history of the house.
4. 1928. Sandvig. Sandvig gives an “embroidered” presen-
tation of the house. He does not in fact present this house
in detail, but he makes a general presentation of buildings
of the same type, and how they were used. “The oldest
house at the farm is the open hearth house.” … “Through
a little porch which is closed by a half-door, we enter into
the house. This door differs a lot from the rest of the doors
in the collection. Along the edge of the inside it is covered
with a wide list, which at the upper end connects with a
carved ornament. This has the double width as the list. The
motif of the carving are grapevines and leaves”. “…The
house is large, and has a kind of medieval atmosphere. But
it can hardly be older than from the last part of the 16th cen-
tury. The house differs from the open hearth house from
Tolstad. This one gives much more the impression of a
nobleman than the other”. “…The bakery house and the
open hearth house burnt down in 1884. The present bakery
house is from Melby in Kvikne. The open heart house is
from Vik in Kvam. Both are re-erected at the original sites,
and correspond to the two houses that burnt down.”  
5. 1932. Astrup. “The open hearth house is the oldest at the
farm. The original open hearth house burned down and is
now replaced by one which in fixtures equals the one from
Tolstad. The house is from Kvam, and is probably built in
the last part of the 16th century.” 
7. In 1962, Roar Hauglid 20 carries out a scientific examina-
tion of this building which he publishes in an article in the
yearbook of The Society for Preservation of Ancient
Monuments in Norway. His conclusions are as follows:

“The other house is from the farm Vik, Kvam, and in the
museum it has been reconstructed as a building from the
Middle Ages. However, the author shows that the house
originally had a fire place and windows as was usual during the
18thcentury, and he finds that the reasons for reconstruct-
ing this building as a medieval house were definitively insuf-
ficient. The small exterior passage did not originally belong
to the house, nor did the carved grape motif over the door”
. “…Finally the author states that the ground plan of both
these houses21 - in both, the front door opens straight on to
the principal room – cannot, as previously been thought, be
of medieval origin in Norway; this assumption was partly
based on the two houses here discussed”.
8. 1987. Valen – Senstad. “Open hearth house. Put up
roughly at the same place where an burnt down chimney
house with a partial loft was standing” . “…The open hearth
house here at Bjørnstad farm is a reconstruction to an ear-
lier appearance” . 
9. 1987. Buggeland. “At Bjørnstad farm there had been an
open hearth house, but it burned down in 1886. The mer-
chant Einar Lunde gave the collections an open hearth
house which he had bought at Vik in Kvam.” 
10. 1989. Hauglid. “This house is put up at the farm, where
an earlier chimney house with a partial loft was standing,
but this had burnt down before the farm was moved to
Maihaugen. The open hearth house shows how the fixtures
may have looked.” 
11. 1994. Hauglid. Same as ref. 10. 
12. Information signs. No specific age is of the house is
presented. The information sign gives two different infor-
mations about the house. The sign in Norwegian says that
the house replaces an open hearth house which burned
down in the 1884. In the English, French and German
presentation, it is told that the house replaces a chimney
house with a partial loft. 
13. Internet. “The open hearth house is from the farm Vik in
Kvam, Nord Fron. This house is put into the farm where it
earlier was a house with a partial loft, but that one burned
down before the farm was moved to Maihaugen. The open
hearth house shows how the fixtures in a simple open
hearth house might have been”. 
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Summary. The open hearth house from Vik, Kvam. 
When the house first is presented, Sandvig either knows lit-
tle or nothing of its provenience, or he does not tell us
because he needs a building to replace the no longer exist-
ing building located at the same place at the farm. In his
presentation of the building, he says that this open hearth
house replaces a previous house of the same type. In later
literature presented by the museum, the museum do not
agree with itself whether the open hearth house from Vik
replaces a similar house, or a house with a partial loft. 

The buildings with partial lofts were extremely rare in
the beginning of the 20th century. All the existing samples
were recorded and well known by the professionals. Our
theory is the following: If Sandvig wanted to replace a
house of that type, he had to make a new reconstruction, or
a falsification which would be discovered by his colleagues.
The easiest way to solve the problem was to pretend that the
original house on the farm, which burnt down, was an open
hearth house, and then “discover” an unknown, rebuilt
house of that type. That house could then easily be brought
back to its “original state”, and then fit in perfect as a part of the
complete farm. In addition Sandvig presents the entrance,
the door and the carved parts as if these were parts of the
original building, and with particular interest and age. 

Hauglid makes his scientific research in the house in
the beginning of the 1960’s. The conclusion of his work is
dramatic. “The open hearth house at the Bjørnstad farm
(the Vik building) was no open hearth house when it came
to Maihaugen. With reference to the letter from Mr. Stauri,
it was an ordinary dwelling with the usual windows in the
gable, flat ceiling open fireplace and the well known wain-
scot wall between the living room and the sleeping room, all
of it typically for a house from the 18th century or even later”
. “… When all information now collected is analysed, my
conclusion is that the house from Vik in Kvam is an ordinary
living house from the 18th century, and the reconstruction
as an open hearth house is done on an unsound basis.”
Hauglid also stated that the entrance and carvings came
from another house. 

In 1987 Valen-Senstad presents the house in his guide
in only a few lines. He informs the visitors that the house is
a reconstruction of an earlier state of the building. 

Later and previous information to the public is limited.
No further information of the buildings background and his-
tory is presented to the public. Due to the lack of informa-
tion, an ordinary visitor to the museum will probably expe-
rience the building as authentic and very old. 

Conclusion
Due to the information extracted from the previous 
presented information, we consider the open hearth
building from Vik in Kvam, in its present condition and
presentation, a fake.

CONCLUSION

There are no definitions available to define the borders between
a restoration, “manipulated restoration”, reconstruction, cre-
ation of a replica and a falsification. Even if it had existed, an
evaluation like this is subjective and the result depends upon
the knowledge and skill of those doing the work.

Our main criteria for considering a building a falsification is
a discrepancy between the building’s restoration history
and the guide books presentation-history. The four buildings
we have looked at have all ended up in different categories,
or on different steps on the imaginary line starting from
restoration and ending up at falsification. See below.

Carrying out an exercise like the one we have presented here
ended as expected with different conclusions for each of the
buildings. To draw substantial conclusions based on four
case studies is not possible, but this presentation will hope-
fully function as an eye-opener for the professionals at open
air museums as well as in other fields of the cultural heritage.

The professionals within the field of cultural heritage carry a
heavy responsibility; we are the ones that present the past to
the public. The responsibility is equally shared between for
example the curator deciding how to set up an exhibition; the
restoration architect deciding how to restore the building,
the craftsman deciding how to execute the work, or the con-
servator deciding how to fill in lacunas. We decide the “face”
of the cultural heritage. In our opinion the professionals
work create a falsification only when the actions are not doc-
umented and information not is given out.�

Restoration
Vågå old 
Vicarage,
Vågå. 

Myttingstua/
Enkesetet/
Kapteins-
gården” 
from Mytting 
in Ringebu

Årestua/the 
open hearth
house, from
Tolstadskriden 
in Vågå

Falsification
The open
hearth 
house from
Vik, 
Kvam
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INTRODUCTION

In this paper I raise the issue of art as a source to our
understanding of man. It is widely held that artists achieve
personality through what they create. The making of art-
works is a process of realization in which the artists
become what is intended for them. The artworks represent
mirrors, so to speak, which reflect self-discovery and self-
fulfilment. This outline gives a rough idea of the meaning
of ‘authenticity’. Authenticity is a crucial moment in our
understanding of man. And if the understanding of man is
worth striving for, then discriminating between genuine-
ness and forgery in art is manadatory, because fake art-
works militate against that understanding.

The ‘institutional theory’ of art (Dickie) seems to justify
discrimination between genuineness and forgery in art. The
theory claims that “… works of art are art as the result of
the position they occupy within an institutional framework
or context”. Thus any object becomes art if that status is
conferred upon it by someone with the authority to do that
conferring. According to the ‘instrumentalist theory’ of art
(Beardsley), however, “[works of art have] the capacity to
produce an aesthetic experience of greater magnitude …
than that produced by [works that are not art]”. Thus any
object becomes art, regardless of authority, if it serves the
point of art. It follows that genuineness is irrelevant to art,
according to the instrumentalist theory, because forgery
produced with aesthetic intention can be art.

The institutional theory is interesting because it allows
of excluding forgery. I shall derive advantage from the
opportunity implied and assert the opinion that forgery,

AUTHENTICITY AND ART FORGERIES

ARE BJÆRKE

when exposed, should not retain the status of art.
However, an important objection is that the theory fails to
clear up the point of art (Davies, 45). I shall assume that
works of art are products of a self-realization process.
Thus, for the sake of the argument I assert that the point
of art, i. e. the value of the process of making art, is the
qualities which constitute authenticity, like self-definition,
self-discovery and self-fulfillment.

ARGUMENT

I am going to present a three-step argument in order to
justify the assertion that fake artworks are undesirable
because they militate against our understanding of man.
The first step rests on the assumption that a falsification
is meant to gain value by passing itself off as something
which is valuable by authorization. The next step rests on
the claim that our understanding of man is based on the
knowledge acquired by the human sciences. The last step
is to recognize the claim that sources of information must
be genuine.

In this step I assert that art forgery implies authorized
art. By analogy counterfeit implies authorized currency.
National economies are regulated and restricted by
national authorities, and so unauthorized duplication of
currency is prohibitted. The idea is that if something, say
A, has the properties of both a status that is conferred
upon it and a value that ensued from that conferring and
another something, say B, has that same property of
status conferred upon it, then, by analogy, B is assumed
to have the value that ensued from that conferring as well.

ABSTRACT

In this paper I raise the issue of art as a source to our
understanding of man. The artist is conceived of as a kind
of spokesman of authenticity because the making of art-
works is a process, which reflects self-discovery and self-
fulfilment. The understanding of man is worth striving for
because men must live and act like human beings in order
to protect humanity. This understanding is based on the
knowledge acquired by the human sciences. However, to
get acquainted with the history of man is not satisfactori-
ly by itself. Self-definition as reflected in art must be
retrieved and carried on in order to encourage ethics of
authenticity. Thus, discriminating between genuineness
and forgery in art is manadatory, because fake artworks
militate against that understanding.

KEYWORDS
The artist, authenticity, self-discovery,
self-fulfilment, humanity, genuine art, art forgery, the
point of art.

SAMMENDRAG

Denne artikkelen dreier seg om kunst som kilde til kunn-
skap om det autentiske menneske. Kunstneren betraktes
som en slags talsmann for autentisitet fordi det å skape
kunst er en prosess, som reflekterer selvforståelse og
selvrealisering. Kunnskapen er verd å strebe etter fordi vi
må leve og handle som mennesker, hvis det menneskeli-
ge skal bevares. Denne kunnskapen tilegner vi oss
gjennom historievitenskapene. Men å gjøre seg kjent med
menneskets historie er i seg selv ikke tilfredsstillende.
Selvforståelsen slik den er nedfelt i kunsten, må gjenvin-
nes og løftes inn i vår egen samtid som tilskyndelse til en
autentisitetsetikk. Men da må vi skille mellom ekte og fal-
ske kunstverk, fordi falske kunstverk ikke bidrar til kunn-
skap om selvforståelse og selvrealisering.

NØKKELORD
Kunstneren, autentisitet, selvforståelse, selvrealisering,
det menneskelige, ekte kunst, kunstforfalskning, kunstens
hensikt.
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We have seen that any object becomes art if that status is
conferred upon it. And we know from the art market that
a value ensues from that conferring. By analogy fake art-
works are introduced in the art market in order to gain
value by passing themselves off as genuine artworks,
which are valuable by authorization. Further, money
becomes legal tender if that status is conferred upon it.
And we know from the money market that a value ensues
from that conferring. By analogy bad money is introduced
in the market in order to gain value by passing itself off as
legal tender, which is valuable by authorization. From this
we establish the analogy between art forgery and
counterfeit. The motivation for introducing fake artworks
in the market is identical to that of introducing bad money.

The second step of my argument is based on the idea
that we need to understand his products if we want to
understand man. This knowledge is acquired through the
study of art, for one. The significance of art is that the
genuine artwork is the product of a self-realization process
whereas fake artworks are not. Let us considered culture
as forms and directions of mans spiritual productivity. Art,
among others, is a cultural form which leads in a different
direction than science. Likewise, science is a cultural form
that leads in a different direction than, say, religion. Thus,
man has created different areas of meaning. They are
ways of reflection in which man articulates himself. These
areas of meaning represent reality in addition to the reality
which presents an appearance of immediate givenness.
The fact of different areas of meaning goes to show that
mans spiritual productivity originates in “a mediated and
mediating spiritual organ” (Cassirer 1985, 6). Thus “it
becomes obvious that all the various and complex sys-
tems of symbols that are contained in language, art, science,
and mythical and religious thought are not only accessible
to a philosophical analysis, but they call for such an
analysis” (Cassirer 1979, 70f.).

The claim that sources of information must be genuine
is the starting point in the third step of my argument. The
major problem confronting us is why we should select the
original work of art in preference to copies and forgeries,
when they all look the same in the first place. Is the claim
that the artwork must be genuine founded in science or is
it just the outright demonstration of some hedonistic cult
of the genuine? The answer to that question is, I believe,
that the scientist consults art as a source of documenta-
tion, wheras the hedonist, as mentioned at the beginning,
seeks an aesthetic experience. I suggest that we settle for
science. And I suggest that we prefer the genuine work of
art because of the energy called forth in creating new
symbol constellations. Although forgery may presuppose
an inventive mind, inventiveness should not be confused
with artistic creativity. In my opinion ‘creative energy’ is
the clue. I suppose that it does not take much creative
energy to copy a master painter. However, that energy is
excactly the hallmark of the artist. The creative energy is
the mainspring in the self-realization process.

EXPLANATION

The word ‘authority’ often arouse undesirable associa-
tions among liberally minded people. Therefore I hasten to
draw the distinction between creditable and dogmatic

authority. It is the creditable authority that I have in mind,
the authority attained by knowledge and specialization.
Not only does the fact of higher education lend weight to
the significance of knowledge and specialization. Apart
from departmental rivalry the fact that some institutions of
education rank above others due to prominent teaching
competence proves my point. As in the world of science
authority attained by knowledge and specialization plays a
major role in the artworld. 

What we call art, according to some philosophers, is a
certain way of apprehending reality which has become
paradigmatic. It makes us see our surroundings differently.
It teaches us to see things the way artists see them. These
philosophers claim that the work of art is the fruit of a self-
realization process that conveys meaning. The process
develops ways of grasping the self and reality which
become commonly accepted. Thus the individual work of
art is the acknowledged embodiment, or a manifestation
of general validity if you will, of that apprehension. In
other words, the artist is conceived of as a kind of
spokesman. If we accept this metaphor, then it seems that
the work of art may help to increase knowledge and
understanding of man in the past and the present.

Today’s artists other than self-taught artists start their
career studying art at university level. They study past and
present technologies and absorb the meaning of different
styles, i. e. symbol constellations. What is a symbol con-
stellation in art? According to some philosophers symbol
constellation in art is the act of transforming “organic
beauty” into “aesthetic beauty”. They think of the artist as
a person who is exceptionally gifted in viewing reality in an
aesthetic frame of mind. Artists do not simply copy a
detail of immediate and striking beauty. They suggest, as
it were, a way of apprehending that detail. Contrary to
transforming perception into feeling, which is void of edu-
cational value, the talent of transforming organic beauty
into aesthetic beauty is a potential that can be extended.
Aesthetic beauty is a constellation of symbols which is
constructed in order to convey, not the artist’s states of
mind, but the artist’s acts of mind.

Suggesting a way of apprehending reality is obviously
were it all starts. Accepting that suggestion is the apparent
continuation. The question is whether that continuation is
of any significance. I think that it is significant to the artist
because his career depends upon it. And it is significant to
science because of the evaluation of the energy called
forth in creating new symbol constellations. Therefore
exquisite competence may be demanded. This is where the
connoisseur is needed. Connoisseurship is the authority
by which the status of art is conferred upon the object.
The point is that it has not merely a baptismal function. It
is meant to serve science “as a purely critical procedure,
which must precede and prepare the task of the historian.”
(Offner, 24).

In my opinion this is the heart of the matter. Once the
object has been accepted as a work of art, the procedure
changes the work of art from being an aesthetic object
into being a historical object. This is the reason why the
emotion is subsidiary to the knowledge of the work.
According to Offner the linking of a work to its place and
period is a primary task of connoisseurship. Attribution of
a work to a specific master serves the interests of knowledge
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only if it helps us to place it with regard to “where” and
“when”. However, works of art often and primarily convey
the propagating and glorifying of some idea or doctrine to
the public. In order to comprehend the message put into
the work it is necessary to interpret the language used by
learning its contemporary meanings. Thus, not only the
personal genius of the individual artist but also the
iconography applied will help to determine the context and
environment in which a work of art came into being.
Having changed from being an aesthetic object into being
a historical object the work of art is no longer an isolated
artifact. It has become a component in the history of
spiritual and intellectual endeavor.

We then move from the connoisseur to the scientist.
The scientific study of cultural objects apply three different
approaches. The natural sciences focus on physical and
chemical properties. These examinations form the basis of
an evaluation of conservation measures. Also they reveal
mans exploitation of the nature of different materials.
However, the object is not only a thing among things in the
physical world. The cultural sciences concentrate on the
problem of the object as a conveyor of meaning. They
study symbol systems and aspects related to tradition,
spirit and function. These factors have not been the same
always and everywhere. This is the background for that
analysis which study modes of expression and how they
vary from place to place and through the ages. Thus the
three approaches give an exposition of technological,
geographical and historical traits of character.

The task of the connoisseur, then, is to provide incon-
testable evidence for the historiography of man. To get
acquainted with the history of man, however, is not satis-
factorily by itself. In order to protect humanity, men must
live and act like human beings. Therefore history should
contribute to the deployment of a theory of man. Thus, it
remains an investigation, which rests on the results for-
warded by the scientific studies. This investigation pre-
supposes that the relation between what man does and
what he is reflects authenticity. The idea is that the authen-
ticity of man and the authenticity of his products fuse to
reflect the authenticity of action. Man makes himself
known through action. This view can be extended to
include the idea that culture is about materializing mans
moral self-control. In the ethics of authenticity the value of
self-fulfilment depends on the qualities which make
individuals what they are. If the work of art reflects self-
definition, then that process of self-fulfilment may be
retrieved and carried on, as it were, in order to encourage
the ethics of authenticity.

By now it becomes clear why art forgeries are
undesirable. It is not the case that art forgeries are art of
some secondary importance. On the contrary. By virtue of
intention art forgeries have nothing to do with art at all. As
stated above, fake artworks are objects which are intro-
duced in the art market in order to gain value by passing
themselves off as artworks. Not only are they void of the
values that we strive for in the ethics of authenticity. They
even militate against our understanding of man. When
exposed it becomes evident that they are misleading,
because they were never intended to give any information
at all. I venture to say that artworks become valuable
because the status of art is conferred upon them. Above I

have given an explanation of why that status is conferred
upon them. Unfortunately, the opportunity to commit
crime is offered as well. The Nara-document on Authen-
ticity lucidly illuminates the function of authenticity: “[T]he
essential contribution made by the consideration of
authenticity in conservation practice is to clarify and illu-
minate the collective memory of humanity.” (Larsen, xxi) .
It follows that all action professing to enhance memory of
this kind must proceed without committing artistic forgery
or historical falsification, 

DISCUSSION

I wish to challenge two pertinent assertions. One is the
objection that the institutional theory of art identifies “as
artworks pieces that are controversial in that they chal-
lenge the very point of art” (Davies, 45). We are faced with
the dilemma of choosing between evils. On the one hand,
to accept the objection would mean that we allow of no
divergent opinions. This attitude was taken up by govern-
ments of totalitarian regimes. A case in point is the
extremely detailed policy of art formulated and applied by
Nazi-Germany. On the other hand, ignoring the objection
would mean that we allow of the contradiction by intro-
ducing pieces that violate the convention established by
the theory. Admittedly, politically motivated conflicts do
give rise to dilemmas in the artworld. 

On second thoughts, however, what appears to be a
contradiction may well turn out to be the force of the theory.
In this paper culture is thought of as forms and directions
in mans spiritual performance. This performance is a self-
realization process in which creative energy is displayed.
Although art is a cultural form, the energy called forth in
creating new symbol constellations is not exceptional to
art. It governs the cultural field as a whole. Since creating
new symbol constellations implies challenging old symbol
constellations it goes without saying that the constellations
are controversial; they always were and always will be. A
case in point is the fact that paradigms do change. If we
accept this view, then the objection could be cited in sup-
port of the institutional theory of art. 

Moreover art has not been the same always and every-
where. We approve of ‘ethnographic’ art, i. e. manners of
style in alien cultures, irrespective of its relevance to
western measures or artists of today. Interestingly the
authorities have not yet conferred the status of art upon
cave paintings. They have not even been able to unveil
their function. However, hesitating to establish the function
of these paintings does not mean that the authorities
deny their cultural significance. It means only that the
scientific basis for identifying their original function is
insufficient.

The other assertions I wish to challenge is the one pre-
sented by Venturi (Stanley Price et al., 16). He tells us that
the approach suggested by me and others excludes the
element of artistic imagination. The idea is that this
approach, which dates back to the nineteenth century,
reduces works of art to the status of documents. I do not
agree upon that objection. Erudition for erudition’s sake
does not state the reason for the history of culture. As
suggested above historical knowledge should contribute
to the deployment of a theory of man. It does not follow
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from this, though, that I am saying that aesthetic value
and document value are mutually exclusive. In that connec-
tion I would advise the reader that I am not denying that
works of art have the capacity to produce an aesthetic
experience. Neither am I saying that the the instrumentalist
theory of art is wrong. What I am saying is that this
theory is too restricted. The institutional theory, on the
other hand, allows of a wider range of criteria,
includling, to be sure, that of the capacity to produce an
aesthetic experience. 

Also I would like to forestall the possible impression
that the analogy between art forgery and counterfeit has
reference to authority. An objection may be offered that
the authority to confer the status of art upon an object
should not be mistaken for the authority to authorize
duplication of currency. Whereas the authority to confer
the status of art upon an object is based on knowledge,
the authority to authorize duplication of currency is polit-
ically grounded. Neither should the knowledge required
to confer the status of art upon an object be confused
with the knowledge required to expose forgery. The
authority to confirm the authenticity of an object does not
imply the authority to confer the status of art upon that
object. Thus, the point of the analogy may not be as obvi-
ous as presumed at first. This objection does not apply,
however, because the analogy has no reference to author-
ity. The force of the analogy lays in the fact that it refers
to forgery.

CONCLUSION

From this I conclude, firstly, that discriminating between
genuineness and forgery in art is mandatory, because fake
artworks militate against the understanding of man. The
understanding of man is worth striving for, because men
must live and act like human beings in order to protect
humanity. I also conclude that the connoisseur has the
authority to confer the status of art upon incontestable
evidence for authenticity. Self-discovery and self-fulfil-
ment are crucial moments in our understanding of man.
They are evidence for authenticity which is manifest in the
system of symbols contained in art. The task of the con-
noisseur is to provide suchlike evidence. Last but not
least: The institutional theory of art should be preferred to
the instrumental theory of art, because it allows of a wider
range of criteria and because it allows of a definition of art
which excludes forgery.�
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