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Occurrences of the Purple Pigment Fluorite

on Paintings in the National Gallery

MARIKA SPRING

HE MINERAL FLUORITE (calcium fluoride)
T occurs in nature in a variety of colours, including
purple, pink, blue, green and yellow. Its use as a flux
for smelting metals, and in the glass-making indus-
try, was described already in the sixteenth century
by the German metallurgist Georgius Agricola. He
goes on to say ‘moreover, from Fluores they can make
colours which artists use’.! Purple fluorite has been
found used as a pigment but, so far, relatively rarely
and on works from a limited geographical area and
period of time. Virtually all the occurrences that have
been published are on panel paintings, polychrome
sculpture and wall paintings from the Tyrol and South-
ern Germany, where there are particularly good de-
posits of purple fluorite. They date from the period
1470-1520, coinciding with the golden age of silver
and copper mining in these areas — fluorite is found as
a gangue mineral with the ores of these metals.2 Sev-
eral of the paintings in the National Gallery on which
fluorite has been found fit in with this pattern of occur-
rences but, significantly, a number are on paintings
which are not from Alpine areas of Europe (see
Table 1).

Michael Pacher, who worked mainly in Bolzano

in the Tyrol, used fluorite on his small painting of
The Virgin and Child Enthroned (NG 5786) for the
greyish-purple colour of the architecture.? In a cross-
section of paint from the architecture (Plate 1) both
colourless and purple particles of fluorite are visible,
many with a characteristic rectangular shape due to
the cubic crystal structure of the mineral. The sample
also contains other colourless material such as cal-
cite, quartz, and various silicaceous minerals which
occur in deposits with fluorite.# Calcium fluoride is
inherently colourless; the colour in mineral deposits
is believed to result from defects in the crystal lattice
generated by impurities such as rare earth elements or
radioactive minerals close to the deposit. Bulk sam-
ples of the mineral often have a veined appearance,
with colourless and coloured fluorite interspersed. The
deep purple variety, with a colour strong enough to pro-
duce a pigment of acceptable tinting strength when
ground to a powder, is generally found in conjunction
with radioactive minerals such as uranium ores.¢
The painting by Pacher is rather unusual in that
fluorite was mixed only with lead white, and used in
the uppermost paint layer, apparently specifically
for its distinctive cold greyish-purple colour. More

Plate 1 Michael Pacher, The Virgin and Child Enthroned
with Angels and Saints (NG 5786). Cross-section of a
sample from the mordant-gilded crozier of the bishop saint,
showing the fluorite-containing greyish-purple paint of
the architecture below the gilding. Original magnification
600x; actual magnification 52 5x.

Plate 2 Albrecht Altdorfer, Christ taking Leave of

his Mother (NG 6463). Cross-section of a sample from
Christ’s purple-red drapery. Veined purple particles

of fluorite are visible, mixed with red lake and lead
white. Original magnification 940x; actual
magnification 825x.
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Table 1 Occurrences of fluorite on paintings in the National Gallery

Artist Title Place of origin Date Location of fluorite on the painting
Michael Pacher The Virginand Child ~ Tyrol Probably  Architecture and canopies; purple
Enthroned with Angels 14752 fluorite mixed with lead white.!
and Saints (NG §786)
Wolf Huber Christ taking Leave of ~ Feldkirch? C.I519 Purple-grey drapery of the Holy
his Mother (NG 6550) Woman second from the left
figure group; purple fluorite mixed
with lead white, azurite and red lake.?
Albrecht Altdorfer Christ taking Leave of ~ Regensburg? €.1520 Christ’s purple-red drapery; purple
his Mother (NG 6463) fluorite mixed with red lake and lead
white in underpaint, glazed with red
lake prepared with dyestuff from the
kermes insect.?
Master of Cappenberg  Christ before Pilate Wesel €.1520 Christ’s purple-grey drapery; purple
(Jan Bagaert) (NG 2154) fluorite mixed with lead white.!
Jan Gossaert A Man holding a Glove Bredaor Veere?  1530-2 Pink area of sleeve; purple fluorite,*
(NG 946) lead white and a little red lake.
Netherlandish School A Man with a Pansy ? €.1535 Man’s purple-grey sleeve; purple
and a Skull (NG 1036) fluorite mixed with lead white, smalt
and azurite.*
“Ysenbrandt’ The Magdalenina Bruges 15208° Pink robe of the angel holding a
Landscape (NG 2585) crucifix; purple fluorite* mixed with
red lake and lead white.
Style of “Ysenbrandt’ The Entombment Bruges? c.I550 Sky paint; small amount of purple
(NG1x51) fluorite* mixed with lead white,
smalt and azurite.
After Quinten Massys  The Virgin (NG 295.2)  Antwerp After Virgin’s blue drapery; fluorite* and
15036 lead white underpaint beneath
ultramarine.
1 Fluorite identified by X-ray diffraction, in agreement with result was confirmed recently by HPLC, carried out by Jo Kirby.
JCPDS file 4-864. 4 Identified by EDX analysis in the scanning electron micro-
2 Tam grateful to Mark Richter for identification of fluorite scope. I am grateful to Aviva Burnstock for the use of the
in this sample by EDX analysis in the scanning electron EDX equipment at Kings College, University of London,
microscope. The sample is illustrated in “Wolf Huber’s and for her assistance.
Christ taking leave of his Mother’, National Gallery S Dendrochronology was carried out by Peter Klein on the
Technical Bulletin, Early Northern European Painting, 18, panel of NG 2585. The last ring present was from 1491,
1997,ed. L. Campbell, S. Foister and A. Roy, p. 105, Plate 83. giving a plausible creation date of after 1508.
3 Kermes identified by TLC, published in A. Smith and M. 6 Dendrochronology was carried out by Peter Klein on
Wyld, ‘Altdorfer’s “Christ taking leave of his Mother™’, NG 295.2. The last ring present was from 1478, giving
National Gallery Technical Bulletin,7, 1983, p. 62. The a plausible creation date of after 1503.
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often, it has been found mixed with red lake and
used in underpaint, as it is on Albrecht Altdorfer’s
Christ taking Leave of his Mother (NG 6463; Plate
2) and on Wolf Huber’s version of the same subject
(NG 6550).7 It was perhaps used as an extender for
the relatively expensive red lake, or to give a purple-
red colour without using blue pigments, which were
also expensive.

Plate 3 Jan Gossaert, A Man holding a Glove (NG 946).
Cross-section of a sample from the pink sleeve; purple
fluorite mixed with lead white over a lead white priming
layer. Original magnification 8oox; actual magnification
700X.
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Plate 4 Jan Gossaert, A Man holding a Glove (NG 946),
c.1530-2.Panel, 24.4 x 16.8 cm.

These three works were all painted in Alpine reg-
ions, close to well-known European sources of purple
fluorite. The other six paintings in the National Gal-
lery on which it has been found, however, are not by
painters from the Tyrol or Southern Germany (Plates
3-8). Five of the paintings are from the Netherlands.
Jan Gossaert’s Portrait of a Man holding a Glove
(NG 946) was painted around 1 530 when Gossaert
was working mainly in the northern part of the
Netherlands, perhaps in Breda.® The Magdalen in a
Landscape (NG 2585) attributed to ‘Ysenbrandt’
was almost certainly painted in Bruges,® as was The
Entombment (NG 1151), which has been classified
as style of “Ysenbrandt’.1® The Virgin (NG 295),
probably after Quinten Massys, is likely to have been
painted in Antwerp. The Portrait of a Man with a
Pansy and a Skull (NG 103 6) has been dated around
1535 on the basis of the costume, but it is not known
where it was painted.'! It is close in style to portraits
by Jan van Scorel, who was based in Utrecht.!? It is
worth noting, also, that the purple fluorite on these
paintings is weaker in colour and of smaller particle
size than on the paintings from Alpine regions.

There is no obvious link between these paintings,
making it difficult to draw any conclusions about
the pattern of use of fluorite in the Netherlands. In
the occurrences on paintings from Alpine areas it
appears to have been used because it was a local
material. It is, in fact, a common mineral — the most
abundant fluorine mineral in the earth’s crust —and
although the deep purple variety is less common,
good deposits are also found elsewhere in Europe,
notably in the Massif Central in France (Puy-de-
Doéme), Asturias in Spain (La Collada) and the
Pyrenees.!® A detailed search of the mineralogy lit-
erature shows that there are deposits in several
places in the Ardennes in the southern part of the
Low Countries.!* The same region was the source of
a zinc ore which was being mined in this period for
the brass industry, so it is feasible that the veins of
fluorite were also being exploited.!® These paintings
all date from the first part of the sixteenth century, a
time when many artists — including, it is thought,
Jan Gossaert — made the journey across the Alps on
their way to Italy.'¢ They may have come across the
use of fluorite as a pigment during their travels. Jan
van Scorel was in Austria long enough to paint an
altarpiece for the parish church of Obervellach, and
while he was there he is known to have used local
painting materials.'” It is also possible that fluorite
was traded across Europe — there were well-estab-
lished trading links with the copper and silver mines
in Alpine areas, the same mines which are thought
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Plate 5 “Ysenbrandt’, Magdalen in a Landscape (NG
2585). Cross-section of a sample from the pink drapery
of the angel holding a crucifix. Small purple particles

of fluorite are visible, with red lake and lead white, in
the uppermost layer. The paint of the angel lies over
the green foliage, which contains some green copper

sulphate pigment. Original magnification 750x; actual
magnification 660x.

Plate7 Style of ‘Ysenbrandt, The Entombment (NG 1151).
Cross-section of a sample from the greyish-blue sky,
containing fluorite, azurite, smalt and lead white.
Original magnification 940x; actual magnification 660x.

Plate 8 After Quinten Massys, The Virgin (NG 295.2).
Cross-section of a sample from the Virgin’s blue robe; a
layer containing lead white and a small amount of purple
fluorite lies beneath ultramarine. Original magnification
750x; actual magnification 660x.

SIS

Plate 6 ‘Ysenbrandt’, Magdalen in a Landscape
(NG 2585). Detail of the angel holding a crucifix.
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Fig. 1 Map of the Netherlands and Westphalia
(modern coastline).

Plate 9 Master of Cappenberg, Christ before Pilate
(NG 2154). Cross-section of a sample from Christ’s
brownish-purple drapery. The uppermost layer contains
lead white and a small amount of purple fluorite. Original
magnification 60ox; actual magnification 52.5x.

to be the source of the fluorite used by artists work-
ing in the Tyrol.18

The other painting on which fluorite was found
is attributed to the Master of Cappenberg, now gen-
erally identified as Jan Bagaert. Christ before Pilate
(NG 2154) was almost certainly originally part of
one of the wings of the high altar at the abbey church
in Liesborn, Westphalia, in which case it would have
been painted in Wesel in the western part of West-
phalia, where Jan Bagaert’s studio was located, as
documents exist concerning the transport of the
panels.’ Again, it is rather surprising to find fluorite
on a Westphalian panel - here in Christ’s brownish-
purple drapery (Plates 9 and 10) — as it is far from
the Alpine areas of Germany. Wesel is close to the
modern Dutch border, as near to the deposits of flu-
orite in the Ardennes as Antwerp or Bruges. There
are also small deposits of deep violet fluorite in

Westphalia, for example in the Casparizeche mine
near Arnsberg and in the Schiefergebirge mountains,
east of Wesel but close to the towns of Cappenberg
and Liesborn (Fig. 1).20

Fluorite was not the only local material to have
been used on the painting by Pacher. Dolomite (cal-
cium magnesium carbonate) was used for the ground
layer on the back of the panel, and has also been
found in the ground layers of many of the other
works from Alpine areas on which fluorite has been
found.?! The use of fluorite was reported on a sculp-
ture by the Augsburg master Sebastian Loscher
(1513), polychromed by Hans Burgkmair, together
with natural mineral posnjakite (green copper sul-
phate) in areas of green paint, yet another natural
material which has been found relatively rarely as a
pigment.?? Interestingly, green copper sulphate was
used for the background of the Portrait of a Man with
a Pansy and a Skull, for the foliage on Ysenbrandt’s
Magdalen in a Landscape, and for the background
of Gossaert’s Portrait of a Man holding a Glove.?* It
has also been reported on other Netherlandish paint-
ings of the early sixteenth century, including works by
Jan Massys, Lucas van Leyden and Jan van Scorel,
with much discussion about whether it is natural or
artificial in origin.?* In Ysenbrandt’s Magdalen in a
Landscape the green copper sulphate is almost cer-
tainly a natural mineral, as the paint also contains
colourless material such as quartz and other silicates
which occur with the natural mineral. As with fluo-
rite, the pigment could have been imported to the
Netherlands from elsewhere, or could have come
from a more local source such as the small deposit of
posnjakite that exists in the Ardennes, in the north
of the Meuse valley.2s Another material which is not
usually used on paintings was found on the Master
of Cappenberg’s Christ before Pilate (Plate 10). The
red-brown layer on which the gold leaf of Christ’s
halo is laid contains a black pigment that proved to
be a bismuth compound, probably bismuth sul-
phide, mixed with red earth.2¢ The use of bismuth
sulphide, or bismuthinite as the mineral is called, as
a pigment is extremely rare — it has been found only
on a few sixteenth-century paintings from Italy.2’

The use of fluorite as a pigment was clearly more
widespread than has so far been thought. The group
of paintings examined here are not particularly well
documented, making it difficult to draw definite
conclusions about when, where and why fluorite was
used. There are, however, some intriguing connec-
tions between them, such as the use of other rarely
encountered pigments which are found as natural
minerals, particularly green copper sulphate, in other
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areas of the paintings. All the Netherlandish paint-
ings on which fluorite has been found date from the
first part of the sixteenth century, a period at which
there does seem to have been a change in the taste of
colour on paintings, evolving towards less saturated,
more subtle hues. The journey to Italy via Alpine reg-
ions that many artists made at this time may also have
had an important effect on their choice of materials:
some aspects of Jan van Scorel’s technique, for exam-
ple, are thought to have been influenced by his trav-
els.?8 Fluorite may also have been used on paintings
from some of the other localities where there were
notable deposits of the purple variety and it seems
certain that further examples will come to light.
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