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The Paper Industry Gold Medal has a long and illustrious history
and to suddenly find myself in 2018 in the company of past recipients, some much respected friends and colleagues such as
George Mandl, Julius Grant, Hugh Balston, Brian Attwood, Stefan Kay and James Cropper, was a remarkable honour and no
little surprise. The award of the Gold Medal in recognition for
my work in the field of paper historical analysis was particularly
gratifying.
The long and very distinguished history of the paper industry
is increasingly becoming an area of intense research throughout
the world. More and more people working in many disciplines
outside the industry itself: art history, paper conservation, social,
economic, industrial and scientific history, and forensic science,
are finding that they too need to understand and describe particular papers and their characteristics, and understand the
processes, technologies, people and social and economic pressures and influences that led to specific developments in the industry and its products.
Like paper itself, which is nothing unless it is used, Paper Historical Research has an importance way beyond its own field.
Increasing use is being made of the results of such research by
people working in a variety of fields: in Art History, for the dating and attribution of works of art on paper, in the Conservation
of documents and works of art and in Forensic science to understand the precise materials and technologies used; as well as contributing greatly to research in specific areas of Economic,
Literary, Industrial, Technological and Social History.
I am a Forensic Paper Historian and Paper Analyst, specialising in the examination and analysis of papers for the purposes
of dating, attribution, authentication and usage. I came to the
analysis of paper from papermaking, and the practical experience
of making sheets, by hand, for a very wide range of uses stood
me in good stead as my work evolved away from production into
analysis. In the late 1970s I began to collect papers and to analyse

the manufacturing details and the particular properties of individual papers, in order to make better paper myself. Because I
knew about old papers I began to be asked to investigate the papers used by particular artists.
I am regularly consulted by Museums, Galleries, Auction
Houses, Dealers, Police Forces, Lawyers, Papermakers and private individuals in the UK and around the world. This work involves the scientific and historical analysis of the papers used
for a wide variety of uses. The range of material is enormous,
ranging from works of art on paper from Renaissance drawings
to contemporary works: from forged banknotes and bonds, manuscripts, letters, documents and books, to recent documents,
business papers and photocopies involved in fraud cases.
Macroscopic and Microscopic Study are the starting point for
most investigations starting with a preliminary examination
using the naked eye, assisted by a magnifying glass (Macroscopic Study) followed by a microscopic examination at up to
40x magnification. It is perhaps surprising that on many occasions it is not necessary to take the microscopic investigation
further. Both these examinations use ordinary lighting conditions
(light falling onto the surface of the paper) as well as raking light
(ie light across the surface of the paper) and transmitted light (ie
light through the sheet of paper).
Over the past forty years there have been many fascinating investigations, some of which resulted in court cases, others which
have informed the work of art historians and paper conservators.
One of the court cases was that of the Icelandic Police against
Peter Thor Gunnarson and Jonas Freydal Thorsteinsson in Iceland 2001-2003. This was the investigation and prosecution for
forgery involving some 250 works of art, supposedly by a dozen
different artists, from different periods. Iceland has never had a
paper industry; all paper has had to be imported, most of it from
Europe. A large group of works on paper proved to be on sheets
made by Hahnemühle at Dassel in Germany. Some 80 works on

Figure 1. The same microscope slide viewed in ordinary light (top) and polarized light (bottom) indicating the presence of an optical
brightening agent in a paper used for a forged watercolour painting. This paper, made by the German paper mill Hahnemühle, should
not have contained any optical brighteners but this batch was contaminated by particles of OBAs that should have been washed out of
the equipment before the new batch of paper was made.

PAPER TECHNOLOGY AUTUMN 2020 PAPER INDUSTRY GOLD MEDAL AWARD 2018

Hahnemühle paper were taken to the paper mill and, using their
laboratory the papers were compared with the mill’s extensive
daily making records. Much of the work of sifting through the
records was conducted by women police officers from the Kriminalpolizei and officers from Europol. Access to the making
records meant that with one of the papers it was the only time I
have ever been able to stand in a court and say “This paper was
made on July 30th 1964.” Figure 1 shows two images of the same
microscope slide viewed in ordinary light and polarized light,
indicating the presence of an optical brightening agent in the
sheet. This particular paper, which Hahnemühle made for many
years, should not have contained any optical brighteners, but this
batch had been contaminated by particles of OBAs that had been
used in the previous making of a different paper, and which
should have been washed out of the equipment before the new
batch of paper was made. Because the mill’s daily making
records recorded the day this happened this proved that the watercolour could not have been by the supposed artist as he had
died some twenty years prior to the paper being made.
Despite the forgery cases, much of my work actually revolves
around pinpointing an attribution, either of an artist or a date for
a work or document. Furthermore, some investigations are just
for personal interest.
One such case involved the chance to examine all three of
J.M.W. Turner’s Rigi watercolours after they had been exhibited
together for the first time when Tate Brtiiain was raising the
funds for the acquisition of The Blue Rigi. I contacted the Tate
and the owners of the two other Rigi watercolours, The Red Rigi
had been borrowed from The National Gallery of Victoria in
Melbourne, Australia and The Dark Rigi (Figure 2) from the private collection of David Thomson, to ask them to let me examine
all three works out of their frames. I had thought that the Dark
Rigi was a different make of paper than that used for the Blue

and the Red and that there also something slightly different between those two works.
After the exhibition closed, and the Tate has successfully
raised the £5 million necessary to acquire The Blue Rigi for the
nation, all three works were taken to the Paper Conservation studio of the Tate, where, in the presence of the owners and a few
guests all three works were examined, together with Turner’s
preliminary sketches of the mountain (Figure 3). Turner made
many watercolour studies of the mountain in his sketchbooks,
sequences showing it in different lights and times of day. From
them he created three finished works, known by the names
Ruskin gave them: The Blue Rigi, The Red Rigi, and The Dark
Rigi, that are among the most ravishing essays in light and colour
ever to have been produced by a landscape painter. These watercolours constitute some of Turner’s greatest achievements,
both as records of his highly personal vision of the world, and
as technical feats of extraordinary originality and beauty.
After getting them out of their frames it was discovered that
the Blue and the Red were on two halves of a sheet of Whatman
paper, made by the Hollingworth Brothers at Turkey Mill, Boxley near Maidstone, Kent. Careful examination showed that, although these two works used the same paper, The Red was on
the wire side of the sheet and the Blue on the felt side. Paper was
often sold folded at this date, so when the folded sheet was slit
along the fold, one half sheet would be wire side up and the other
half sheet felt side up. The Dark Rigi however was on a sheet of
paper made by George Steart, of Bally, Ellen & Steart, who
worked De Montalt Mill at Combe Down, near Bath. The use of
different papers, and different surfaces for the same subject is
often found in Turner’s works as he explored different aspects
of his subject (Figure 4).
Ruskin described The Dark Rigi as ‘seen from the window of
his inn, La Cygne, in the dawn of a lovely summer’s morning; a

Figure 2. J.M.W. Turner (1775-1851) The Dark Rigi, watercolour, 1842. (Private Collection)
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Figure 3. Examining the Three Turner Rigi watermarks in the Paper Conservation studio at Tate Britain. (photo: David Thomson)

fragment of fantastic mist hanging between us and the hill’. It
captures a moment slightly later than The Blue Rigi: there are
more people about on the lake, including passengers waiting at
a pier and men poling rafts of logs. In all three works there is a
palpable sense of the expansive calm of nature just before life
erupts into its sublime spaces and the working day begins. Looking at these magical evocations of the grandeur of nature with
our human awareness, one finds oneself unconsciously holding
one’s breath.
Turner’s preoccupation, almost obsession, with the intricacies

of light was well served by the surface textures and strengths,
and the internal strengths, of the papers becoming available to
him from the 1820s onwards. Quite simply, he could not have
painted his later works on most of the papers available to him at
the beginning of his career. By the 1820s many mills were producing papers designed specifically for watercolour, but their
products showed considerable differences: sources and choice
of raw materials, methods of preparation, variations in mill practice, and it must be said differing levels of ability in the papermakers themselves all had an effect on the finished product.
Some mills were better at gelatine sizing
than others. Some were more discriminating in
their choice of rags, preferring to use the best
clean white fines rather than get involved in
the complex chemistry of bleaching. Although
chlorine bleaching allowed the maker to utilise
lower grades of rags for making white papers,
it also meant a loss of length and strength in
the fibre, often compounded by the over enthusiastic use of china clay in the furnish.
Every sheet of paper tells a story: it contains
the marks of its making and as such is capable
of intense examination. Identifying the origin
and date of papers can be of crucial importance
in the dating and attribution of works of art on
paper, documents, books and manuscripts, as
well as informing our understanding of the
working practices and aspirations of individual
artists.
Although the methodology employed in the
investigation of any paper artefact of whatever
type, written, drawn, printed, painted, single
sheet, book, etc, often uses the same basic
techniques and equipment it cannot be emphaFigure 4. Scanning electron microscope images of the surface of an 1820 Bally,
sised enough that there is no formulaic ap-

Ellen and steart watercolour paper at four different magnifications.
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Figure 5. The Black
Diaries of Sir Roger
Casement in their strong
box at the National
Archives. (National
Archives HO 161/1-5)

proach to the investigation of individual papers. The techniques
and equipment remain the same whether one is engaged in the
forensic examination of the object, or if one is conducting the
investigation as an aid to art historians or paper conservators, although the burden of proof required by these various disciplines
is very different. The study of paper and its history is of increasing importance to people working in a wide variety of disciplines. We all bring different perspectives to our study and all
benefit from the findings of those working in other fields. Indeed,
I have personally found the contributions of paper conservators
to be crucial to the understanding of particular works.
All such research projects can only benefit everyone working
with paper in whatever discipline. No investigation takes place
in isolation: each object has its own complex history produced
in a particular way at a specific time by a particular individual
or individuals. Paper is ubiquitous and provides the material
where disparate worlds meet. Many of these worlds have their
own vocabularies. Paper conservation, materials science, art history, paper history, forensic science, though often perceived as
entire unto themselves are all part of a much larger context and
never ends in themselves. Each field of study is merely a contribution to a greater whole, however constrained by protocols,
working practices and budgetry and policy considerations that
perhaps do not evolve sufficiently quickly. What I am interested
in is quite simply all of it: the history, science, manufacture, use,
decay and change in papers, where possible uncluttered by preconception and recognising that the laboratory can only approximate the complexity out there in the real world.
The details looked at when determining whether or not two
papers are from the same source and/or the same batch are the
fibres used to make the paper, the surface texture and tone of the
sheets, the wire profiles of the forming surface the paper was
made on, the formation of the sheet in transmitted light and what
the sheet looks like under Ultra Violet light. By the same source
I mean paper of a specific type, made by the same paper mill
using a specific paper machine (as opposed to specific type or
brand of paper machine). By same batch I mean paper from the

same making on the same machine.
Papermaking, whether the paper is made on a machine or by
hand, is a batch process and even though mills make every effort
to reproduce exactly the same properties and characteristics in
every batch of the same paper, there will always be subtle but
detectable differences between batches.
Forensic Paper Analysis, despite all the science and the best
efforts of all those involved, remains an inexact art. Any analysis
is only as good as the knowledge and understanding of all those
involved. The politics, emotions and mythologies that coalesce
around long-term mysteries, those investigations which in some
cases have gone on for two hundred years, cause great problems.
Such cases that I have worked on include:
(a) The documents involved in the case of the ‘Fair Quaker’,
Hannah Lightfoot, and her supposed marriage to King
George III of England, produced by Olivia Serres in support of her own claim to royalty.
(b) The comparative examination of the group of early
Hawaiian stamps known as the Grinnell Missionaries supposedly dating 1851-52 which have been the subject of
intense speculation and at least one court case, since they
first appeared nearly 100 years ago.
(c) The controversial Black Diaries of Sir Roger Casement,
who was hanged for treason in 1916, which have been
considered by many to have been faked or altered by the
British Government (Figure 5).
(d) The Metaxas letters consist of eighty-nine letters addressed to Prince Andrew of Greece by his aide-de-camp
Menelaos Metaxas which, whilst being translated prior to
publication, were suddenly declared to be forgeries so that
their revelations about the extraordinary sexual and immoral life of both writers would not become public.
(e) The so called “Jack the Ripper letters,” held by the National
Archives and the London Metropolitan Archives, none of
which are likely to have been written by the Ripper.
One of the main problems with long running historical cases
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Figure 6. John Constable (17761837) two Ink Studies of a
Woodland Glade, sketches for
Jaques and the Wounded Stag,
(Private Collection) 113⁄ 16 x 3
inches (77 x 47 mm) and 2½ x
3¼ inches (83 x 64 mm)
respectively.

is that over the years they accrue all sorts of debris; accumulated
layers of meanings of very different significance, a complex of
associations, some of them distorted and many irrelevant, that
you have to get beyond. You have to get back to the deepest, oldest layer before you can start, back to as much of the original accuracy as possible, despite the fact that in many cases much of
the original evidence quite simply doesn’t exist anymore.
Sometimes so much has been invested, emotionally and otherwise, in a particular stance that regardless of the actual physical
evidence, entrenched positions continue to be held and your new
research becomes, for many people, merely chapter 10 or 15 in

an ongoing saga – and the investigator becomes just another part
of the story.
To conclude, the best investigations are those involving new
discoveries. These sometimes come out of the blue, one recent
example being my involvement in identifying two small rapid
ink sketches, both studies for Jaques and the Wounded Stag, by
John Constable, which turned up at Chiswick Auctions and
needed to be identified (Figure 6). It is a real delight to find such
things; I have looked at so much work by John Constable over
the years that it’s like looking at a good friend’s handwriting.

