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ZUR BESTANDIGKEIT VON ACRYLFARBEN

GEMALDEREPRODUKTION MIT DEM SCANNER

VIER OLGEMALDE VON EDVARD MUNCH
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Map showing the placing of  Edvard

Munch ' s  11  pa in t i ngs  (1909 -1916 )

in the Aula of  Oslo Univers i ty .

So far, l i t t le has been published on Edvard

Munch 's  pa in t ing  techn iques  o f  the  f i rs t

decades of the 20th century. This prel iminary

study, which was performed by means of non-

invasive examination techniques, suggests

the art ist 's choice of materials and ways of

app l i ca t ions  fo r  four  o f  the  smal le r  mot i fs  in

his large scale room decoration in the Aula of

Os lo  Un ivers i ty  (1909-1916) .  Observa t ions  on

previous treatments, the present condit ion

and changes w i th  regard  to  the  or ig ina l

appearance are  a lso  inc luded.

lntroduction

Background

During the years 1 904 to 1 923, Edvard Munch made

four room decorations,l  two in Germany2 and two

in Oslo,3 the capital of Norway. Today, the art ist 's

Aula4 decoration (1909-1 916) is his only cycle of

paint ings that is st i l l  preserved in original context.5

The Aula decoration consists of eleven, large scale,

canvas  pa in t ings ,  wh ich  cover  c .  220 m2 o f  the  ha l l ' s

th ree  main  wa l ls  ( l l l .  1 ) .6  A l l  pa in t ings  are  o f  the

same height and are located at the same level. Due

to the interior design of the Aula, including the di-

mensions of the eleven niches in the walls, as well

as  Munch 's  cho ice  o f  mot i fs  and the i r  ind iv idua l

placing, the wall  program contains three major can-

vases and their eight companion pieces. "The Sun ",

which is the central moti f ,  is si tuated at the north-

ern wall .  Respectivelv, the two side walls have one

main motif  each, " History" on the western walland

l lne Frgysaker, PhD, is a paint ing conservator

and the leader of the Aula project. She works

as Associate Professor and Coordinator

of the Conservation Studies, University of

Oslo (UiO), Department of Archaeology,

Conservation and History (IAKH), Norway.

Mir jam Liu. MA, is a paint ing conservator.

She works as Scienti f ic Assistant in the Aula

project at UiO, IAKH.

"Alma Mater" on the eastern. Both paint ings have

two companion canvases: "History" has "Chem-

istry" (c. 449 x226 cm)7 and "New Rays" (c. 449 x

226 cm)B ( l l l .  2 -3 ) ;  "A lma Mater "  has  "Women

Harvesting" (c. 450 x 225 cml and "The Fountain"
(c. 448 x 225 cml ( l l l .  4-5). The present paper fo-

cuses  on  these four  s ide  pane ls .

Visual examinations during a cleaning campaign

in 1 973 suggested that the eleven paint ings could

be arranged into six dif ferent categories according

to their makinge: Each of the three major paint ings

were categorized separately, and the eight accom-

pany ing  mot i fs  were  ar ranged in  th ree  groups :

a) "The Fountain" and "Chemistry"; b) "Women

Harves t ing" ,  "New Rays"  and "Sp i r i t s  in  the  F lood

of Light"; and f inal ly; c) "Women Reaching towards

the Light", " Men Reaching towards the Light" and
"Awakening Men in the Flood of Light". In short,

the 1973 report claimed that the four accompany-

ing paint ings share some common featuresl0: Their

support includes two pieces of twi l l  fabric each;

their four joints or seams run vert ical near the mid-

d le  o f  the  pa in t ings  and the  numbers  o f  canvas

threads pr. cm2 are almost identical. lr  The report

also suggests that the same four paint ings can be

paired together across the room because of re-

semblances in materials and techniques (see l l l .  1).r2
"The Fountain " and "Chemistry" was noted to have

a thin, l ight greyish, glue-bound ground. The other

two paint ings were claimed to have a thin, rather

dark, yel lowish grey ground of the same binding

agent .  In  add i t ion ,  the  app l ica t ion  o f  pa in t  was

described as promoting the same classif icat ion of

oai rs.1 3
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Detai l  of  the c leaning tests
performed in 2001, "New Rays"

Previous studies revealed that since 1916 the four

pa in t ings  have undergone th ree  s t ruc tu ra l  in te r -

vent ions  and f  i ve  c lean ings . la  The las t  c lean ing  was

per fo rmed in  1973.  Dur ing  the  fa l l  o f  2001,  a  few

cleanings tests were carr ied out on "New Rays"
( l l l .  6 ) .  By  then,  the  d i r t  accumula t ion  had been go-

ing on for twenty-eight years. Today, after seven

more years, the four paint ings have endured even

fur ther  v isua l  changes because o f  the  cont inued

so i l ing  by  a i r -born  po l lu tan ts .  ln  2009,  a l l  Au la  pa in t -

ings wil l  be disassembled prior to the forthcoming

renovation of the room. The evacuation wil l  last for

two years and wil l  include conservation treatments. l5

Research  ques t ions

Dur ing  2007 and 2008,  the  four  pa in t ings  weTe re-

examined in the course of the Aula project. l6 New

methods were avai lable (see below), and thus we

were able to investigate the fol lowing questions:

Are  the  suppor ts  as  s imi la r  as  the  examinat ion  in

1973 suggested ;  i s  i t  poss ib le  to  ca tegor ize  lhe  four

grounds into two dif ferent pairs;which colours were

used for the pictorial layers and how were they ap-

pl ied; can the arrangement into pairs from 1973 st i l l

be supported; can the present results be used to

detec t  chrono log ica l  s teps  in  Munch 's  mak ing  o f

these paint ings; and f inal ly, what can be revealed

about  the  or ig ina l  appearance o f  these pa in t ings?

Methods

Archives

The archival studies of previous treatments are st i l l

in progress.lT The oldest restorat ion report was writ-

ten in 1963 by paint ing conservator Jan Thurmann-

Moe a t  the  Munch-Museum.18 In  1973 (ment ioned

above)  and 1986,  pa in t ing  conserva tor  Sve in  A .

Wiik at the University Museum of Antiquit ies (now

KHM) wrote the other two reports. 'e Recently, the

Archive at Stockholm Nationalmuseum came across

an internal report from 1943 on the l ining practise

of the museum's restorer GustavJaensson.20 Other

archives have already shown that he played a vital

ro le  in  the  mount ing  o f  the  Au la  pa in t ings  on  to

Masonite boards in '1 946.21 However, Jaensson's

report from 1943 is the only descript ion found so

far on how the contemporary mounting onto Ma-

sonite was performed.

Pu b l i ca t lons

ln 1945, the restorer Ole Dorje Haug wrote a news-

paper  a r t i c le  on  the  var ious  in te rvent ions  on  the

paint ings during the 1940s.22 In 1960, the former

principal of.Oslo University, Otto Lous Mohr, pub-

l i shed a  book  on  the  h is to ry  o f  Munch 's  commis-

s ion  fo r  the  Au la ,  inc lud ing  comments  on  some o f

the treatments and incidents between 19'1 6 and
' l  960.23 In 1997, the paint ing conservator and art

historian Johannes Rad provided further informa-

t ion onthetreatment historyfrom 1 926 upto 1951.24

ln2O07 , l lne Froysaker publ ished the f irst overview

on the majori ty of the interventions carr ied out be-
,  ^ ^ ^ "  , q  1

tween 
' l  9 '1  6  and 2001. ' "  fh is  paper  was fo l lowed

in  2008 by  an  ar t i c le  wh ich  inc luded a  newly  d is -

covered treatment f  rom 1937, most l ikely an addi-

t ional cleaning campaign.26 The last paper by Froysak-

er  regard ing  in te rvent ions  on  the  Au la  pa in t ings

dealt with the dismantl ing of one of the smaller mo-
i i f e  " a h A m i c + n t "  i n  ) O ( \ 9 . 2 1

Bes ides  Gosta  Svenaus ' (1953)  and Mohr 's  (1960)

d iscuss ions  on  how Munch made changes (pent i -

menti) on "History" and "Alma Mater"28, l i t t le has

been published on the art ist 's use of materials and

techn iques  on  the  Au la  pa in t ings .  In  2000,  Pou l  Er ik

Tojner edited parts of Munch's own notes on how

he chose his course of act ion for the Aula decora-
.  t o ,
t ion . "  In  add i t ion ,  Froysaker 's  papers  f rom 2007

and 2008 include technical aspects f  rom Wiik's un-

pub l ished repor t  ( '1  973)  and pre l im inary  f ind ings

from the Aula project.3o

Examinat ions  and record ings

Dur ing  2007,  the  four  pa in t ings  in  ques t ion  were

examined in situ f  rom scaffolding.3l Due to present

health and safety rules with l imitat ions on working

height, the working platform on the scaffold did not

al low us to reach the upper parts of the paint ings.32

However, on January 1Sth of the fol lowing year,
"Chemis t ry "  was  d ismounted f rom the  wa l l  and

transported to our conservation studio.33 This fa-

ci l i tated a closer look at i ts entire surface including

its reverse side.

ln situ, the fol lowing non-invasive tools were em-

p loyed:  day l igh t  lamps and f lash l igh ts  to  ach ieve

raking l ight, head lens, f  ield microscope (20x), a sim-
ple thread counter and NITON's portable X-ray f lu-

orescence instrument (XRF).34 In the conservation

studio, the raking l ight examination was improved

and the range of equipment was expanded with

a laboratory microscope (4x), a UV-lamp and an lR-

camera.35

Both in situ and in the studio, the observations,

measurements  and tes t  a reas  were  recorded in

Met igo  Map.36

XRF

A portable XRF analyzer (XLt) provides quali tat ive

and semi -quant i ta t i ve  resu l ts .3T The penet ra t ion

dept of the X-rays wil l  depend on the elements in

the  ac tua l  tes t  a rea ,  i t s  sample  mat r ix  and th ick -

ness .38  The XRF-spec t rum is  accumula t ive ,  and i t

is dif f icult  to dist inct the contents of the individual

layers in a mult i- layered structure.3e These spec-

trums thus indicate the total amount of elements
( in  th is  case be tween MS (12)  w i th  low a tomic

weight and U (92) with high) detectable within the

test area.

The present usage of XRF to examine Munchs'

Aula-paint ings is to gain a prel iminary overview of

46 RlrSl;\LIRO 1l2OOg
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the art ist 's materials prior to future sampling of

cross-sections and further analysis.a0 Due to the

thin layers of ground and paint compared to the ma-

tr ix of canvas, Masonite and wooden framework,

we expected the X-rays to penetrate the entire struc-

ture of the paint ings. The procedure was as the fol-

lowing: The XRF was when ever possible used on

single layer structures only; each colour was test-

ed by several XRF+ecordings; and every result was

compared with the elements found for their indi-

v idua l  g round.

By comparing the visual appearance of each colour

with their individual XRF-spectrum, i t  is possible to

suggest their components. These interpretat ions

are estimated as init ial ,  and at this early stage, far

from conclusive. Since the present XRF cannot de-

tect elements with a lower atomic weight than mag-

nes ium,  o rgan ic  p igments  cannot  be  loca l i zed .  In
principle, there might be organic colouring material

in al l  colours in this study. They wil l  however, only

be suggested where the XRF-spectrums lack such

colouring components, i .e. when a layer of violet

only seems to contain a single colorant, an inorganic

blue (see below).

Some e lements  w i l loccur  in  the  spec t rums o f  d i f -

fe ren t  co lours .  In  th is  paper ,  chrome in  a  g reen

colour wil l  be cal led chrome green, while chrome

in a yel low is interpreted as chrome yel low.

Diverging elements were found in some of the

colours investigated by the present approach, point-

ing at pigments that cannot have a visual inf luence

on the appearance of the colour. Some probable

reasons for this are: indist inct measurements, in-

terferences by neighbouring colours within the span

of the XRF and eventual ly, the art ist 's usage of con-

REYALIRLT 112009

taminated brushes. The origin and purpose of such

elements and their possible pigments are st i l l  open

to further interpretat ions; thus they are being pre-

sented in brackets.

Remova l  o f  subs id ia rV mater ia l  f rom

"Chemistry"

Prior to the dismounting of the paint ing from the

wall ,  al l the zinc str ips (f  rom 1946) at i ts outer edges

were removed.al During the studio examination, a

few cleaning tests were performed: Loose surface

dirt  was taken off by brush and a low suction vacuum

cleaner; darker and f irmly attached str ipes of dirt

accumulation (above the wooden framework from

1 946) were reduced by the use of soft "sponges"

(of polyurethane foam);yel lowed splashes of paste

(from the l ining on to Masonite boards in 1946) were

removed by brush and scalpel. '2 In addit ion, some

colours were examined after sal iva cleaning, and

some small  areas of retouching (f  rom 1946) were

also removed mechanical ly.a3

On the reverse side, a layer of disintegrated pa-

per (from 1946) was removed to expose the frame-

work, the Masonite and the insulat ion which were

added during the post war remounting.

Results

Cond i t ion

The applied approach provided new insight into the
present condit ion of the paint ings.aa For the f irst

t ime in more than sixty Vears, the materials on the

reverse side (from the remounting in 1946) were

accessible, as well  as the brick wall  behind " Chem-

is t ry "  ( l l l .  7 ) .  C lose  to  th is  b r ick  wa l l there  was a  th in

layer of discoloured and bri t t le paper (mentioned

The br ick wal l  behind "Chemistry"

t i

Detai l  of  the wooden f ramework

and the insulat ion on the reverse

side of  the Masoni te boards
from 1946



I

Deta i l  showing the  head o f  one o f

the  na i l s  wh ich  a t tach  the  Mason i te

boards  on  to  the  wooden f rame-

work ,  "Chemis t ry " .

1 , ,

Detai l  in  raking l ight  showing

raised nai ls  below the canvas,
"Chemistry"

1 1

Detai l  in  raking l ight  demonstrat ing

the textural  pat tern of  the l in ing
paste lef t  by the jagged edge of

the appl icat ion tool ,  "Chemistry" .

48

above) which covered both the wooden f ramework

and the  insu la t ion  beh lnd  the  Mason i te  ( l l l .  B)  The

f ramework is attached to the Masonite by thin nai ls

w i th  smal l  heads  ( l l l .  9 ) .  Rak ing  l igh t  on  the  sur face

of the paint ing shows that some of these nai ls have

r isen  s l igh t ly  f rom the  Mason i te  ( l l l .  10) .45  fn  add i -

t ion, the raking l ight also shows the textural pattern

left  in the l ining adhesive by the jagged edge of the

app l ica t ion  too l  ( l l l .  1  1 ) .  Th is  tex tu ra l  change can in -

dicate that the Masonite mounting was performed

with rather l ight pressure.a6

"Chemistry" has some areas of de-lamination be-

tween the  canvas  and the  Mason i te  ( l l l .  12) .Th is

has never been reported previously,aT and i t  is dif-

f icult  to date the de-laminations found. They might

have occur red  dur ing  l in ing  due to  insu f f  i c ien t  p res-

sure  or  loca l  lack  o f  g lue '8 ,  o r  they  resu l ted  f rom

movements in the wooden f ramework and canvas

caused by  changes in  the  room c l imate .4s  The

attachment between canvas, ground and paint lay-

ers  i s  however  su f f i c ien t  on  a l l four  pa in t ings .  Some

co lours  have age c raque lures ,  and on ly  in  a  few cas-

es  there  are  minor  losses  o f  pa in t .  The c raque lures

and a few lacunas seem to result from dimension-

al stress in canvas and framework; although most

paint losses, especial ly in one of the paint ings, were

caused by  prev ious  mechan ica l  c lean lng .  In  "New

Rays" only, there are several areas where ground

and colours are missing on top of the canvas knots.

In  1926,  the  Au la  pa in t ings  rece ived a  layer  o f

white priming bt their reverse side.50 ln some ar-

eas, drops of priming have penetrated through the

canvas weave and the layers of paint. On the paint

surface, there were also remnants from the treat-

ments in ' l  946; discoloured splashes of the mount-

ing adhesive along with overpaints from the colour

app l ica t ions  on  the  z inc  s t r ips  sur round ing  each

pa i  n t i  ng .

It  has been reported that the Aula paint ings were

varn ished fo r  the i r  f  i r s t  t ime in  1  926.5r  Desp i te  pos-

s ib i l i t i es  l i ke  the  la te r  remova l  o f  varn ish  dur ing  one

of  the  fo l low ing  c lean ing  in te rvent ions ,  the  v isua l

examinat ion  inc lud ing  the  UV- lamp revea led  no

traces of varnish or varnish removal.52

The recent local removals of dirt  and paste from

the sur face  o f  "Chemis t ry "  show tha t  the  pa in t ing

must have been very clean prior to the mounting

onto  Mason i te  ( l l l .  13) .  l t  i s  obv ious  tha t  a l l  co lours

and grounds are heavi ly soi led and blurred by non-

or ig ina l  mater ia ls .

Supports

The four paint ings are made of two pieces of can-

vas  each,  and a l l  e igh t  p ieces  share  the  same tw i l l

weave pa t te rn  ( l l l .  14) .  The ind iv idua l  p ieces  were

sti tched together in vert ical pairs, either with butt

jo ins  o r  w i th  a  min imum of  ex t ra  hems on each s ide

of the seam.53 Some of the eight text i les have quite

s imi la r  w id ths ,  o thers  d i f fe r :54  In  "Chemis t ry "  the
(viewer's) r ight piece is c. 101 cm and the left  is

c .  1 2 4  c m  w i d e ;  i n  " N e w  R a y s "  a n d  " W o m e n

Harvesting " both the r ight and left  text i les are each

c .  113 cm wide ;  and in  "The Founta in"  the  r igh t  i s

c .  94  cm and the  le f t  i s  c .  130 cm wide .

On each piece of canvas the density of the weave

was es tab l i shed by  the  count ing  o f  th reads  per

a
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In  a l l  four  pa in t ings  the  wh i te  g round is  c  ear ly  v  s -
i h l ^  h ^ ^ -  - ^  + A ^ - ^  ^ . ^  * ^r u r q  u r L d J s q  r ' t c t e  d  e r t r o n y  a r e a 5  w  l l - o u t  \ J o s e -

quent  app ica t ions  o f  co  our .  The ground was ap
p l ied  ra ther  th in iy  and there  aTe no  t races  e f t  by  the

app l ica t ion  too  ( l l l .  1  6 ) .  The tex tu re  o f  the  canvas
weave was no t  reduced by  th is  sparse  layer ing ,  and

there  are  no  s igns  o f  a  sandrng down pr io r  to  the

app ica t lon  o f  pa in t . ' "  In  a l l  sec t ions  o f  exposed
ground,  i t  i s  mat te ,  lean  and very  absorbent .  The

XRF-exam nat ions  o f  the  ground on  a l l  canvases  in -

d  ca te  z inc ;  lead  and cha lk  (see Tab les  l  -4 )  The on
ly  d  f fe rence no ted  amongst  the  grounds is  tha t
"New Rays"  seems to  be  the  on ly  pa in t ing  w i th  a
h igher  por t ion  o f  z inc  conta in ing  p igment  and w i th

e s s  u s e  o f  a  e a d - b a s e d  c o m p o n e n t  ( l l l .  1 7 ) .  N o

other  e lements  tha t  can  be  suggested  as  add i t ion

a l  co lours  o r  t i l l e rs  were  founc l .

rc.rFt

M e t i S r o  M a p  o f  t h e  d e  l a n r i n a t l o I s

fcunc l  be twccn canvas  anr l

M a s o n i t e ,  " C l r r : m i s t r y "

D e t a i l  o f  l o c a  c  e a n i n g  o f  p a s t e  o l

t h e  s L r r f a c e ,  " C h e m i s t r y " .  P i e a s r :

nc tc  t l l c  con t ra rs t  be twcen th ( l

c  e a n € r a l  a T e a s  a f c J  t h e l r  s o i l e c l

s u r t o L i l t d t n g s .

D e t a i l  s h o w i n g  t h e  t w i l l  w e a v e

c a n v a s  p a t t e r n ,  " C h e r r i s t r y " .

D e t a i l  o f  t h e  w h i t e  p e i l e t s  w h i c l r

p e n e t f a t e d  t h c  c a n v a s  w h e n  t h 0

w h r t e  r e v e r s O  s i r l e  p r i m i n g  w a s

a o r , ' i ,  I  r r  1 9 2 6  . C r . p  .  ; . y

C i o s c  t r p  o f  b a r e  g r o u n r l ,

"  C h r :  n r  i s t r y "

e

e

r l

)

I

l

)
j

cm2:55 The average numbers  o f  th reads  are  s l rgh t -

l y  d iss imi la r :56  The lgh t  tex t  le  a t  "Chemis t ry "  has

1 4  x  1 3 , 5  t h r e a d s  a n d  j t s  l e f t  h a s  l 4  x  1 3 , 8  t h r e a d s ;
" N e w  R a y s "  r i g h t  o n e  i a s  1 2 , 1  x  1 3 , 2  a n d  r t s  l e f t

one has  13 ,1  x  13 ,2  th reads ;  bo th  tex t l  es  a t  "Women

H a r v e s t i n g "  h a v e  1 4  x  1 2 , 4  t h r e a d s ;  a n d  o n  " T h e

F o u n t a i n " ,  t h e  r i g h t t e x t i l e  h a s  1 3 , 4 x 1 4  a n d  i t s  e f t
h a s  ' l  3 , 2  x  1 3 , 9  t h r e a d s .

A  g l u e  s i z e  l a y e r ?

V isua l  examinat ion  o f  the  sur f  aces  revea ed  no  s  ze

layer  be tween the  suppor ts  and the  grounds.  In  ad-

d i t ion ,  in  severa  p laces  the  p lming  ( f rom 1926)  on

the  reverse  s ide  o f  the  canvases  have penet ra ted

the  weave and fo rmed sma I  wh i te  pe l le ts  on  the

s u r f a c e  o f  t h e  p a i n t i n g s  ( l l  1 5 ) .  T h e  p e l l e t s  a r e  s o  -

ub  e  in  water ,  and n  the  midd le  they  show a  smal l

c ra te r  w th  a  p  nho le .  Th is  can be  a  s rgn  o f  water

evapora t ion  wh i le  d ry ing .  Of ten  a  g lue  s ize  ayer  ts

too  th in  to  be  seen,  bu t  usua 1y  even an  ex t remely

th ln  f  i lm s  capab le  o f  b r idg  ng  the  gaps  n  the  weave

of  the  canvas  5T The pe l le ts  migh t  nd ica te  tha t  the
pr  m ng was app l ied  on  the  reverse  s rde  by  the  use

of  p ressure  wh ich  a l lowed penet ra t  on  in  some ar

eas .  There  are  two poss ib le  exp  anat  ons  fo r  th is .

One ls  tha t  theTe was no  or  g ina  s  ze .  The o ther  op-

t  ons  are  tha t  a  poss  b le  s ize  was uneven ly  app l ied

or  lus t  b r i t t le .

t b

:
{

t

{ ,
-

':

-
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Chronological  number of  colour

appl icat ions (S.  No.) .The f i rs t  two

numbers of (T. No.) refer to the
main colour and the last  two refer

to the indiv idual  number of  each

speci f ic  colour.  Monochrome (Mc),

model led (M),  drawn l ine(s)  (D),  the

brush was dipped in more than one

colour (Pl) ,  hatched (H).  Please

note that alternative interpretations

of  the elements found by XRF are
possib le.

lalls 'l

Colours,  appl icat ion,  e lements
provided by portable XRF and

suggested pigments, "Chemistry"

S,

No

T.
No

Applicalimara A@lid on

D

Glo$

l,,laie

Diluted
S€mi-solad

Opaq€

SmF

XRF-elem6nb Suggstd

pigmenls

0101 C@lours ild

lemale's tlesh

colourc (+ he. hak)

oare gr@ro D glGs Al, Si, S, Cd, Sn, Ca, C., Co,

Cu, Zn, Pb

Cdmium yellow, Cerultr

bl€, copper gr€n, chrome

gren, orgmic r6d?

2 0102 Conlours in lhe

males flesh colours

{+ shabws)

lrght red

(+ baregfdnd)

D q lcs op4e A, Si,  S, Sn, Ca, Cr.  Co, Cu,
Zn, As, Pb

Emerald or Schslg's green,

Ceaulean blue, coppor grsn,

chromo grM, organac rd

3 m1 Bl@ Cm@rs an d€
lemale s llesh
@lours (+ in h

hre grdnd D glcs smi Ufrramadne. Prussihbl@

ddc&l lb l@

w glue Labodory fl6k ( hfe ground

D

glcs diluted

tanspa€ni

Zn Pb, Ca. Si, Al. fe, Co Unramarino, Prussie b:€
andc&l lblue

5 offi Bl€ &ckground bar6 ground

+ m gr@n

[/c glcs Zn. Pb, Ca. Co. Cu.As. Ba CoMitblue, Emorald or

S@les gren + while

{ru BIE skv bare ground glss semisolad wQe Al, Si, S. Sn, Ca, fe, Co, Cu,

Zn,  f t

Cerulm blE, some copper

gr€ndpcsibly

ultamarim

W1 Grs Conldrs in lhe bare ground D diluld Zn. Pb. Ca. Cr. Cu Chrome grsn, coppergrs

8 0302 Gr€n Conlou.s inihe bare grouno D g oss semLsolid @aque Chroms gr€n, copper green

I m Gren taboctory ll6k oare grouno

glcsy

h, Cu, Zn. Pb. Ca, C Emeald or Schele's gren,

chrome gen

1 0 w Gr6n Bekgroud Mrc groro Zn. Pb. Cu. k. Cr. Ca Emerald or Sch€le's grs,

chrome g@n + white affi

1 1 0s5 Gren Can, smoke and Darc grouno D g16s dilutd Zn. Pb. Ca. Cr. Cu Chrome gren, ceFrgren

2 0s7 Green The male's hair (+

in theiemale's hak)

,ar€ gTouno

D

glGs somtssolid S i ,  Ca.  Cf ,  Cu,  Zn ,  As  Pb Emerald or Sch@le's green,

some chromegreen

3 m1 Cm@rs in h

bmales flesh

laght rd D gl6s diluH Zn, Pb, Ca, ft, S, Hg, 84

C r

Cadmium yellow, vermilion,

w Cmldrs in h m€ grdno D
+ P l

glss somisolid Zn, Pb, Ca, Cd, S, Hg, 84

Cr

Cadmium yellow, Vermilaon,

5 w Highlighls inlb

bmales flesh

m€ grcuno sefrisolid Cadmium yellow, chrome

veilow + zinc while adH

6 904 Middletmes in be

intants'Jlesh colours

m€ grouno Mc

glossy
semlsolid S, Cd, Ca, Ba, Cr, Fe, h, Cadmlum yellow and

p6sibly chrcm6 yellow

t 7 re Highlighton gren

laboEbry flask and

oare grouno

dcsy
im6to

Zn, Pb, Ca, S, Cd, Ba, cr Cadmium yollow, chrome

I ffi @re grcum glcs Q4e Zn, Pb, Ca, &, Cr, S, Cu Cadmium yellow, chrore

vellow + 2inc Sile affi

1 9 m7 Conl@fs around lhe

tame

oare grcuno + m

l igm b l€andon

D grcs dilurd

Frem

Cadmium yellow, vemilion

ddrcsibly chrome yellow

2 0 0501
red

Conlours trd middle

lones inhe male's

llesh col@rs

Dare gtouno

+ on rs ano on

D gloss s6mtssoilo

ransparenl

Zn, Pb, Ca, Cd, S, Hg, Ba

Cr, Al, S

Cadfr ium yellow, possibly

chrome yellow, ve.milion

m1 Red Conburs in h

female's llesh

in lhe mde's tlesh

DaG greno D 916s s6mLsolid

22 w R€d Conburs ln tk
bmale's ilesh

oare gfoum D 916s semisolid Al, Si, S, Ca, Ba, Cr, Zn, Hg,

Pb

Vermi l ion ,  chrome ve l low

23 m04 Red Cont@rs in he

male's flesh colours

m€ grouno D glcs semi-solid semL Zn, Pb, Hg. S, Cd, Ca, h,

A I ,  S i

Vermilion. cadmium yellow

andlillers?

24 m5 ned Ctrlours in he

male s llesh coburs

mre grouno D maf,e diluted Al, Si. P, Cl, K. Ca, Cr, Zn,

Pb

Orgtric reddueloalum?

25 m Fed Haghlighb intu EG grouno D g16s Vermilion + whileaffi

26 m7 Red Middlelds inh

male's Jlesh

EG grouno matre semLsolid Zn, Pb. Ca, S, Hg, Al, Si, k Vermilion + lillers

27 0608 Red Tesllub {+ smoke mre grcuno glGs diluled Zn, Pb. Hg, S, Ca,8a, Al, Si Vermilion and possibly fillers

2 8 m09 Red Hrghlghts n lst

[bs (+ lablabry

llasks +

oare grounq Mc q lGs wque Zn, Pb, Ca, S, Co, Hg, Fe,

Ba, Al, Si, P

vermrlpn. coban phospmb,

iillers?

+ 2inc whit6aM

2 9 0701 Brownish
,ed

Conlours in fu
lemale s llesh

@re grcuro D gl6s ww Zn, Pb, Ca, S, Hg, &, Cr,

At, si, c{?)

Vermilion. chrome yellow (or

chrom€ g@n?), orcEnic

blek

30 m1 Brown Shadows in her

bra id  h i r  + ;n lk

@re grouno D

glossy

semisolid S, Cl, K, Ca, Ba, Cr, Fe, h,

Hg, Pb

Vermilion, possibly chrome

gren (I mchromeyellow)

andplassium

3 1 1m2 Highlighls in the

infd's flesh colours

oare grouno D gl6s Unknown white + vermilion

added?

32 1m1 &ckgrdd blow

tu temale's right

bare groud mly S, Ag (inEderence?), Ca

Zn. Pb.

Zinc dile,lead white chlk,

RTSTAURO11200950



T
Underdrawings

Al l  human f igures  in  the  four  pa in t ings ,  inc lud ing

the  in fan ts  in  the  sky  o f  "Chemis t ry " ,  were  drawn

directly on the ground with slender, matte and grey-

ish  b lack  l ines  ( l l l .  1B) .5e  In  add i t ion ,  a lso  in  "Chem-

istry", the smoke, the test tubes and the laborato-

ry f  lasks show those sketched l ines. Al l  other kinds

of shapes and forms in the four paint ings seem to

lack  any  s imi la r  underdrawings .  Or  i f  p resent ,  they

are completely covered by the subsequent brush

strokes. In "Chemistry" there are no prominent dif-

ferences between the XRF results obtained from

the underdrawings and the bare ground. l t  is I ikely

tha t  the  drawn l ines  are  o f  o rgan ic  o r ig in  such as

carbon-based blacks.60

Loca l  underpa in ts

In  "New Rays"  there  are  a  few loca l ,  wh i te  layers

be low t ransparent  co lours  ( l l l .  19) .  These wh i te  lay -

ers are brighter and more opaque than the ground

Table 2 "New Rays" [S. No. 1-17j

and they  inc rease the  br i l l i ance  o f  the  subsequent

transparent colours. Thus these white layers have

been interpreted as local underpaints. The larger

ones are situated behind the man's r ight thigh, knee

and upper  leg  and beh ind  the  female 's  le f t  leg  as

well  as between her legs. Due to overlapping con-

tours of the f lesh colours i t  seems l ike the couple

was more or less f inished before the aoDlication of

the  wh i te  underpa in t  in  the i r  sur round ings .  In  ad-

d i t ion ,  a  few loca l  and smal le r  underpa in ts  o f  the

same colourare scattered in the skv. In a few olaces

close to the couple, the white underpaints remain

exposed. In these areas the white colour is mono-

chrome,  g lossy  and ra ther  semi -so l id  and opaque
(see Table 2. T. No. 1002). The XRF-examinations

might imply that the underpaints are mixtures of

zinc white;61 lead white62 and a small  amount of

chrome yel low.63 Anyway, alternative interpreta-

t ions  cannot  be  ru led  ou t .

Colours,  appl icat ion,  e lements
provided by portable XRF and
suggested pigments,  "New Rays"

S.

NO

T,
N O

Appliedon

M

D

n

Gloss
Mate

Diluled

Semlsolid

Opaq€

Semi

Transparenl

XRF-elemenb Suggpsted

Pigmenls n le layer

0i01 Violei Conlours trd D
+ M

diluled Zn, Pb, S. Hg, As?, Ca. Si Vermi l ion ,  u lkamar ine ,  As?

2 01u Backgroud bhind

he temale s legs

m€ grouno

unoeQan!ng,

g lcs diluled Zn, Pb, S, Co, Hg, Ba, Cf,

S i ,  A I

Vermilion, cohX blue,

chrcmeyellow, Si + Al

lillers?

3 0l€ Background behind

fu male's righl

ankle (al the edge d

be motif),

m€ grdno

undemainting, grounol

glGsy on

diluld Zn, Pb, Ca, Mn, Co, P, Si,

Cu,  As

Ma@6eviolet, c&n

blue. Cu + As?

0m1 Blue Contours in he

coup'e's llesh

Dare grem D diluld

5 w Blue
h male s righl leg,

+ bhindlhe

lemale's lefl leq

bare groufu M

gl6sy

pans

dIuted Pb, Zn, S. Si, Al, Ca, Co Ultamar;ne, ctrll blue, lead

6 0s1 Gr€n Backgrond bbw

h males rlght

eliow (+ behind lh€

+ glossy

Fre

dilded Zn, Pb, S, Sr, Cr, Ca, Cq Si Stmtium chromate, chrome

green, cdal blue + zinc

wh i teaM

7 m1 Maddle loG in he m€ groum

+ glossy
diluted Zn, Pb, Ca, S, Cd, Hg, As Cadmium yellow, vermilion

a w Backgroudbhind

he mupl€'s tiohts

@€ ground dil0H Zn, Pb, Ca, S(?), Cr, Ba

I 0s1
red

Coniours in lhe @€ ground D semLsolid Zn, Pb, Hg, S. Cd, Sj, Ba,

c r ,  co ,  S(?)

Vermilion, cadmium yellow

or chrome yellow, ffifrblue

t o 0601 Rd Contours in the m€ grcuno D g16s dildd Zn, Pb, S, Ca, Hg, Co, Si Vermilion, ctuh pigment +

lead white aM

t l 0602 Shadows in he m€ grcuno

(+ on blue?)

t2 0701 Brownish Conburs in he

lemale's llesh

me gadm D diluld

semlsolid

Zn, Pb, Ca, S, Hg, Co, Cu Vermilion, cdan pigmsr,

copperpigmenl + zinc Sile

t3 0m1 Conlours in lhe me grouno D Zn, Pb, Ca, S. Hg Vermilion, organic black? +

0&2 Brcwn mrcgtdno

bluefinishing

+ gloss

diluld

I 5 1 m 1 Highlighls jn he D daluted wque

l 6 10v Bare, expos€d oare grourc Mc gross opaque Zn, Pb. Ca. Ba. Cr Zinc while, lead while

t7 1 m ecksround (+
high/ighb in lhe

bare gredfrly Zn, Pb, Ca Zinc while, lead while. chalk

Rtsl;\tlKo 112009 5?



labie l i

Colours,  appl icat ion,  e lements pro-

vided by portable XRF and suggest-

ed pigments,  "Women Harvest ing"

52

Appl ica t ion  o f  co lours

By looking for overlapping brush strokes, i t  was pos-

sible to f ind some general trends in the sequences

of the art ist 's appl icat ions: First,  the contour l ines

around the f igures were painted fol lowed by the

rest of the f lesh colours (se below). Then their sur-

roundings were applied, and often some new con-

tours were added around the female and the male.

In "Chemistrv" i t  seems l ike the f lame below the

Table 3. "Women Haryest ing" lS. No. 1-271

bowl was amongst the last areas to be painted. In
"New Rays" a few contours on top of the trans-

parent yel low layer across the couple's thighs is

l ikely to be the art ist 's f inishing brushstrokes. In
"Harvesting Women" the large branch with fruits

might have been the last appl icat ion. And f inal ly, in
"The Fountain" the ult imate contours seem to be

Munch 's  f ina l  touches .

s.
NO

T.
NO

Applicatid ar€ Applied ff

D
PI

GlGs

Mane

Dilud

SemLsolid

oFq€

Semi

fanspared

TransFrenl

XRF'elemflb Sug0sbd
pigmsts

0101 Ground b€hind he

seaH female

€€ grdm D maie Pb, Zn, Ca, S, Si, Al. P, Mn. Mangmoviolet, c&[ bl@

0m1 3l€ Cont@rs in lhe Efe ground D semi-solid

trasparenl

Pb, Zn, S, Si, Al, Ca, Fe UlFamarine, Prussian blue

3 w Bl€ Shbws in fE

stmding iamale s

hre ground smasolid Pb, Zn, S, Si, Al, C4 Fe Ultamarine, Prussiil blre +

whit6 aM

m Bl@ Gr@d bdrhd dE

sald trmale

ligilef blue tu, Zn, Ca, S, Si, Al, Fe, Co Ultrarorine, Prussia bl€.
c&h ble

5 w Hi l lbehr roh6

€mate5

@re ground Fb, Zn, S, Si, Al, Ca, Fe Ultarerine, Prussia ble

+ lead ffile added

0205 Bl!e Correr below the rgil rd gloss @aQe Uhamarine, Prussi&bl@

mi Gren Grss bhind

skndinglemale's

leg (+ conburs in

herllesh @lours)

mre grcum D d'lutd Zn, Pb, Ca, Cr, &, S, Si, Al

Hg

Chrome grs ad Nibly

some cadmium yellow,

v€rmilion + tillers?

w Grffi Con@rs in the

seabd lemale's

llesh colours)

Begrdm D dndd Zn, Pb, Ca, S, Cr, Fe, k, Si,

Hg,  Cu

Chrome916, some irm

frd cqp€r gr@n and

@ssiblvfillers?

9 ffi Gr@n Light grss Flow

tu sdd bmale

M maRe

+ gloss

Zn, Pb, Ca, Cr, Ba, S, Si, Al,

Cu

Chromegrs, coffirgrm

+ while ad€d

0 @ Green Dark gra$ bolween

lhebmales

m@grdno mane diluld Zn, Pb, Ca, Cr, Ba, S, Si, Al, Chrome gren, vermilion +

fillers?

t l m1 Cdtdrs (dd Mr)

in tu shding

bmale's llesh

MG grcuno D 916s
{+ mane)

Zn, %, Ca, S, Cd, Hg Cadmium y€llow, some

vermilion + zinc whiE added

2 w Contours in he E€ grcuno D semisolid Zn, Pb, Ca, S, Cd, Fe Cadmium yellow?

3 m3 M@ ground M diluld Zn, Pb, Ca, S, Cd, Fe Cadmium yellou some

yollow @hro? + lead wharc

affi

w Lans in correr

bbw h sbding

Iighl rd

liqfi r€d

o gl6s ww Cadmium yellow

5 0s1 Hatr on heshndmg oare grouno matre

+ glossy
wq€ Zn, Pb, S, Hg. Ca. Cd, Sa, Al, Cadmium yellow, vermilion

adsibly rdochre?

6 m1 Rd Contouc in lhe

shndinglemalo's

ll€sh cohrs

mrc groum D
+ glossy

Zn, Hg, Pb, S, Ca, Si, Fe Vermilion, sme rd@hre?

m2 Rd Cmturs in h

seald {enale s

llesh 6burs

@egr@m D glGS Zn, Pb, C4 S, H9, Fe Vermil:on, redochre? + zinc

white a&led

I 0603 Rd Conte6 in lhe

llesh @loure

bare ground D gloss semLsolld Zn, Hg, Pb, S, Ca, Al, Si

t 9 w Rd Cmters in h

seatdlsmal€'s

llesh colours

ga@n D gloss Pb, Zn, Co, P, Si, Al, Mn Cobafr bl@ or viold(P)

and/o. mang&ese vlolei +

lead while affi

20 ffi Rd Groudbbw he

sH bmale

Een+t rbrc
grild + s + gloss r4spacn

ft, Zn, Ca, Si Orgmb rd? + lead whtu

M

m6 Hair onltu shnding m6 grcuno M mafle s6misolid

22 orc1 Brownish Hai. m tu ssld me grdm

G01 Brown Coniours inhe
sbdingfemale's

m€ ground D Zn, Si, Pb, Ca; S, Cd Cadmium yellow, organic

black?

1m1 Highlighs in tE

llesh colours

glGs Pb, h, C4 S, Si, Al, P, Mn,

Co, Fe

bd whne

1m2 Hrghlgns In he

sffiinglemele's

Al, Si, Ca, F€, Zn, Pb Zinc Mite, l€d whiE, chalk

26 1m3 Wate(?) b€hindlhe oare grouno glcs unkrcwn wht6anosome

blue

27 1 B B€hid fE sdd hre gredoly rore

RETAURO 1I2OO9
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Visual examination implies that a drying oi l  was

used as binding media for the paint layers above

the ground.6a The surface gloss of the paint ings

shifts from matte ground and lustreless colours to

several nuances of shiny and glossy t ints. Gloss is

s t i l l  v is ib le  in  rak ing  l igh t  as  we l l  as  in  a  few minor

cleaning tests (with sal iva)which also revealed high

g loss .

Table 4. " Ihe Fountain" [S. No. 1-25]

Most colours were applied as a single layer on

bare  ground.  A  few are  t ransparent  (see  l l l .  13) ;  the

majori ty is either semi-transparent or opaque ( l l l .  20).

The colours have been brushed onto the ground ei-

ther  as  l ines ,  ha tch ings  ( l l l .  21) ,  monochrome lay-

ers  o r  as  mode l led  app l ica t ions  inc lud ing  o ther

colours. Sometimes, and especial lv in drawn l ines,

the brush has been diooed in more than one colour

S,

No.

T.
NO.

D

Gloss Daluld

Smisolid

Opaq€

SemL

Transparenl

XRF-elemonts Sug96ted

Pigmenb in top layer

0101 Cm@rs in tb

llesh colours (+ in

he sbdinq male's)

€@grcuno D
+ glossy (+ daluld)

Pb, S, h, Co, Hg, Si vermilbn, c&n + ead

2 0102 Shdws in h

shding male's

Ere gromd gl6s diluH

lransparenl

3 018

llesh colours

mre grouno glcs smisolid Vermilion, dh blue,

@wr

01G €fe grcuno gl6s dilutd +

*misolid tmspa€nl

Zn, Pb, Ca, S, Co, Cu, Hg,

P(?)

Vermilion, coban bbe, a

(jwr pagmst + whate

5 0105 Vrolel

Mindhsbding

Ere ground g l6s Pb, S, h, Co, Hg, Si Vermilion, ffih blue + Lead

6 0m1 Blro Dark biJe waler Efe grouno

liohl bl@

gloss semisoLid Pb, Co, Zn, S, Hg, Al, Si, P Cobalt blue, pssibly some
ullramarire + ledwhile

v02 Blue Somewhat lighler

blue waler below lhe

sdd Frsm s righl

on lighl violet Zn, Pb Ca, Co, Al Coball blue + zinc white

adM

8 0m3 Blue oa€ grcuno

pslose

Zn, Pb, Ca, Co, Sn, Cu, As, Cerulean blue, Emerald ol

$hde's gfen

9 m1 GrM Contours in h

Jl€sh coburs

D
+ grossy

in pslose

d,lutd

1 0 m2 Gren Har m hsadare
male

916s

m03 Gren oare grourc dilutd As, Cu, Pb, Zn, Ca Emerald orScheles gren

{+  m heh i l l s H ) solid)

12 @ GrM Light gren behind

tu shdire male

bare grond semisolid opaqu6 Zn. Pb. Ca. Fe: S,. k Grs €fr + zinc Site

901 Cont@rs in the

sffiing males

llesh colours (+ m

hre gr@nd D gloss

solid)

Zn, Pb, S, Ca, Cd, Cr, Ba,
Hg, co

Chrome yeliow, cadmium

yellow, mmevermalion +

lead whiteaddd (Co?)

1 4 w2 Hai r  shsea ld

(it also h6 some

dark red(?)

linishing lines on

916s

m1 Conhrrs onlhe

slanding males

oare grouno D dilutd Z n , P b , H g , S , C a , S i , A l  F € Vermilion, red ochre +

li:lers?

m2 Cont@rs in lhe D Pb, Hg, S, Zn, Al, Si, Ca, Fe,

Cr, As{?)

Vefmilion, rd ochre, C.?,

1 7 m Middlelffe in tu

llosh cobur

bre ground grcs semisolid Zn, Pb, S, Hg, Co, Ca, Si, P

Mn.  Cu

Vermilion, &ll blue,

mangareseviolet, Cu?

1 8 w Rd Shabws in the Mre g.dnd 916s dilutd opaq@

1 9 m5 Bd

person (+ shadow)

mre grouno D

(+  somF

Zn, Pb, Ca, S, Hg, P, Co, Al,

K(?) ,  As(?)

Vermilion, dah ptupble

andor org€nic red

m 0701 Brownish Shdw in he bare ground D grcs Pb, Zn, S, Hg, Cd, Fe, Si

Cr, Ca

Vermilion, chrome grffi , a

eaft Pigmenl, cadmium

vellow + lead whit€ add€d

m Brown Cdlourm r@k

blow s€td ersor

D Pb, Zn, S, Ca, Fe, Hg, Si Ve.milion, m €rlh pigmtrt

22 1ml Highlight in ihe

,lesh cohre

oare grouno Unkrcwn Miie mix€d w:lh

23 1 W Highlighls in lh€

couples flesh

hre ground mly Mc Zn, Pb, Ca

(XRF hkenbehidt€

Zinc Mite. lead while. chalk

24 1003 Upper wateda I bare ground

1ffi Highlighb in hsky oarc grem Unkrcm ffiile mixd wih

-i;rtlle ,{

Colours,  appl icat ion,  e lements
provided by portable XRF and sug-
gested pigments,  "The Fountain"
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1 7
copper  g reenGs and chrome green6e) ;  the  o ther

also seems to have Cerulean blue and an organic

red (as well  as Emerald or Scheele's green,70 cop-

per  g reen and chrome green) .  In  add i t ion ,  in  "New

Rays" one of the violets is composed of cobalt

b lue71 and red  vermi l ionT2 (and chrome ve l low.

fable 2. 0102\.

Apart from addit ions of white pigments for the

l ight shades, the other violets probably are mixtures

of two individual pigments: manganese violetT3 and

cobalt blue were found both in " New Rays" (Table 2,

0103)  and in  "Harves t ing  Women"  (Tab le  3 ,  01  01) ;
"New Rays" also contains ultramarineTa and ver-

mi l ion  (Tab le  2 ,  0101) ;  and f ina l l y ,  "The Founta in"

d isp lays  coba l t  b lue  and vermi l ion  (Tab le  4 ,  0101, ,

0103,  0105)  as  we l l  as  coba l t  b lue ,  vermi l ion  and a  '

copper pigment (Table 4,0104],.

B/ues: Both " Chemistry" and " Harvesting Women "

contain blue colours consist ing of ultramarine, Pruss-

ian blue7s and cobalt blue ( Table 1, O2O1 , 0202,

Table 3, 0203). l t  seems l ike "Chemistry" also has

a mix tu re  o f  u l t ramar ine  and Ceru lean b lue  (and

some copper .g reen.  Tab le  1 ,  O2O4l . In  add i t ion ,
"Harvesting Women" has l ight shades of ultrama-

rine and Prussian blue (Table 3, 0202,0204). Both
"New Rays" and "The Fountain" display mixtures

of ultramari ne and cobalt bl ue Table 2, 0202, Table 4,

0 2 0 1  ) .
Two paint ings contain blue colours which include

Emera ld  o r  Schee le 's  g reen:  In  "Chemis t ry "  the

green is mixed with cobalt blue (Table 1 , 0203);

whereas in "The Fountain" i t  seems to be mixed

with Cerulean blue (Table 4, O2O3). The only blue

colour with a single blue pigment found so far, is a

l igh t  b lue  in  "The Founta in" ,  where  the  t in t  seems

to contain cobalt blue and zinc white f fable 4,0202\.

Greens: Emerald or Scheele's green was also

found among the green colours: ln "Chemistry" l t

was mixed with chrome green (Table 1 , 0303, 0304,

0307); in "The Fountain " i t  appears as a single green

pigment (Table 4, 0303). ln the latter paint ing, also

a single green earthT6 pigment was apparently used
(Table 4, 0304).

Chrome green is present in the other greens: In
"Chemistry" and in "HarvestingWomen" i t is mixed

with coppergreen (Table 1, 0301, 0302, 0305, Table

S, 0303); in the latter i t  is also mixed with some lron
(Table 3, 0302, as well  as with cadmium yel low; and

with vermil ion. Table 3, 0301, 0304); in " New Rays"

i t  m igh t  be  mixed w i th  s t ron t ium chromate  and

coba l t  b lue  (Tab le  2 .0301) .

Yellows:Cadmium yellow seems to be present in

al l  the yel low colours except one of the yel lows in
"New Rays" where i t  only contains chrome yel low

(Table 2, 0402). "Chemistry" and "The Fountain"

seem to have mixtures of cadmium vel low and ver-

m i l i o n  ( T a b l e  1 , 0 4 0 1 , 0 4 0 2  a n d  T a b l e  4 ,  0 4 0 ' 1  ) .
"Chemistry also displays mixtures of cadmium yel-

low and chrome yel low (Table 1 , 0404-0406). " New

. a
J

E

.9

2

1 1

XRF-spectra of  the grounds

in "New Rays" ( red) and in

"Chemistry"  (b lue)

1 8

Detai l  of  greyish black

underdrawings,  "Chemistry"

( l l l .  22]r.  In other modelled parts the applications

must have been performed wet-in-wet, wet-beside-

wet or as wet-on-dry.

Some colours were di luted, probably with tur-

pentine to form thin and f luid paints with the same

surface texture as the bare ground ( l l l .  23). Others

have a range of impasto from low to high ( l l l .  24),

or they were applied as semi-sol id strokes only cov-

ering the knots of the canvas weave ( l l l .  25). Hairs

from the palnt brush are embedded in almost al l

types of colours, especial ly in "Chemistry" ( l l l .  26).

The di luted colours, however, bear no evidence of

brush-marks, in contrast to the less viscous ones.

Co lours

The XRF examinations suggest that the majori ty of

colours are composed of more than one individual

p igment :

\ / inlctq'  "Chemiqtnr" seems to have the most

complex mixtures of violet (see Table 1, T. No. 0' l  0'1

and 0102) :  One conta ins  Ceru lean b lue65 and per -

haps organic red66 (and possibly cadmium yel low6T

F
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O
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Rays" and " Harvesting Women " probably have mix-

tures of cadmium yel low and vermil ion (Table 2,

0401 and Tab le  3 ,  040 '1  ) .  "Harves t ing  Woman"

seems to  be  the  on ly  pa in t ing  in  wh ich  cadmium
yellow is mixed with yel low ochreTT (Table 3, 0403);

as  we l l  as  cadmium ye l low be ing  the  on ly  ye l low

pigment in another yel low colour in the same paint-

ing (Table 3,0402).

Yellowish reds; Few colours can be characterized

as vel lowish red. None of them seems to be dis-
played in "The Fountain". In "Chemistry" the yel-

lowish red is a mixture of cadmium yel low, possi-

bly chrome yel low and vermil ion (Table 1, 0501); in
"New Rays"  i t  con ta ins  vermi l ion ,  cadmium or

chrome vel low (and mavbe some cobalt blue. Table

2 ,0501) ;  and f ina l l y ,  in  "Harves t ing  Women"  i t

seems to be a mixture of cadmium yel low, vermil-

ion and perhaps an ochreTs (Table 3, 050'1 ).

Reds:Vermil ion is probably present in al l  the red

colours except for single organic reds in "Chem-

istry" and in "Harvesting Women" (Table 1, 0605,

Table 3, 0605); as well  as in a l ight red shade with

cobalt blue or violet and/or manganese violet to-

gether with lead white in the latter (Table 3, 0604).

The other reds in " Chemistry" are either mixtures

of vermil ion with chrome yel low, with cadmium yel-

low, with cobalt phosphate, or vermil ion is the only

individual red (Table 1 , 0602,0603, 0609, 0607 and

0608 respec t ive ly ) .  L ikewise ,  in  "  Harves t ing

Women", there is a pure vermil ion colour (Table 3,

0603). In addit ion, both "Harvesting Women" and
"The Fountain " mixtures of vermil ion and red ochre

were  used (Tab le  3 ,  0601,  0602,  Tab le  4 ,  0601,

0602). Final ly, three red mixtures of vermil ion and

a cobalt pigment were found: ln " New Bays" there

is  a  l igh t  red  shade f lab le  2 ,0601) ;  in  "The Foun-

tain" there are two; one of vermil ion, cobalt blue

and maybe manganese violet;  the other either con-

tains cobalt phosphate and/or organic red together

with vermil ion (Table 4; 0603, 0605).

Brownish red This colour is rare, but it has been

used in l imited areas on al l  four paint ings. Except

for the brownish red hair on the seated female in
"Harvesting Women", three brownish reds have

been examined by XRF. They are mixtures of ver-

mil ion and other pigments: In "Chemistry i t  also

contains chrome yel low or chrome green (Table 1,

0701); in "New Rays", vermil ion is mixed with pig-

ments of cobalt and copper (Table 2, 0701); and in
"The Fountain", chrome green and an earth pig-

ment as well  as cadmium vel low seem to be ores-

ent together with vermil ion (Table 4, 0701).

Browns: Brown has been used only to a l imited

extent: In "Chemistry", i t  is a mixture oJ vermil ion,

possibly some chrome green or chrome yel low and

potass ium (Tab le  1 ,0802) ;  in  "New Rays" ,  i t seems

to contain vermil ion and an organic blackTe (Table 2,

0801); in "Harvesting Women" i t  might be a mix-

ture of cadmium yel low and an organic black (Table 3,

RTSAURO 1/2009

0801) ;  and f ina l l y ,  in  "The Founta in" ,  vermi l ion  and

an earth prgment are suggested.

Blacks: None of the paint ings have colours that

can be characterized as black (or dark shades of grey).

Whites: Except for large areas of exposed white

ground and some l imited areas of local white un-

derpaints (see above), al l  paint ings have addjt ional

white colours: In " Chemistry", " Harvesting Women "

and "The Fountain" there are whites that seem to

be mixed with small  amounts of red or blue pig-

ments  (Tab le  1 ,1002,  Tab le  3 ,  1003 and Tab le  4 ,

1003). The three latter ones also seem l ikely to have

white colours that could contain white pigments

only (Table 2, '1 001 , Table 3, 1001 and Table 4, 1003).

So far, lead white and zinc white are the only white

pigments suggested for the white and the l ight

shades of mixed white appl icat ions above the ground

(Tables 1-4).

Flesh colours:Al l  humans are depicted with mul-

t icoloured contours, l ight highl ights, a few middle

tones and shadows, with the bare ground as their

main component (Tables 1-4).

1 9

Detai l  of  a whi te local  underpaint ,
"New Rays"

20

Detai l  of  semi- t ransparent  and

opaque colours,  "Chemistry"
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Oetai l  of  hatched blue brush

strokes,  "Chemistry"

Detai l  of  mul t i -coloured brush

strokes including v io let ,  b lue and

l ight  red,  "Chemistry"

Discussion

Supports

Tojner has found two statements on the Aula can-

vases  among some o f  Munch 's  own notes :  " l  had

the best canvas brought from Holland"s0 fol lowed

by: "They are painted on Block-Brussel, huge can-

vases which were unobtainable after the war".81

Maybe, the art ist wanted to stress that he had used

high quali ty material only. He did not mention whether

the canvases were made of l inen or hemp.B2 Usuallv,

the latter was darker, stronger and less expensive

than l inen.83 Since Munch spent seven vears on the

whole room decoration including the Iarge number

of painted drafts,sa he presumably bought canvas

on more than one occasion. His supplier(s) could

also have changed the assortment during the same

period, This might be some of the reasons why the

eleven Aula paint ings are made of canvases of both

twil l  and tabby weave.85

As mentioned above, al l  the four paint ings con-

tain twi l l  canvases throughout. In addit ion, "New

Rays" and "Women Harvesting" sharethefactthat

their vert ical seam between their two pieces of can-

vases is located along the middle of their moti fs.

The other two have their seams somewhat f  urther

to the r ight of the middle of their moti fs, although

at  "Chemis t ry "  a  b i t  less  than "The Founta in" ,  and

only with a dif ference of just a few cm.

Due to  the  subs tan t ia l  he igh t  o f  the  pa in t ings ,  in

al l  l ikel ihood the vert ical canvas threads represent

the warp and the horizontal ones the weft.  The av-

erage numbers for warp vary from 12,-/ lo 14 and

the average for wefts vary f rom '1 2,4 to 13,9. Tak-

ing into account that these eight pieces of canvas-

es cover c. 40 m2 and that their total length al l  to-

gether is c. 36 m, such variat ions might be consid-

ered  to  be  too  smal l  to  be  o f  anv  imoor tan t

signif icance. l t  is worth mentioning, however, that

except for a minor dif ference in the average num-

bers of weft in the two canvas pieces in "New

Rays"  (13 ,1  and 12 ,7 l r ,  each o f  the  four  pa in t ings

contain almost identical pairs of canvas density. In

add i t ion ,  none o f  the  pa in t ings  share  the  same

average number of threads pr. cm2.

Ground and co lours

The present study could not reveal any signif icant

dif ferences in the four grounds. Below the dirt  lay-

er accumulated during the last thirty-f ive years, the

grounds appear to have the same white colour, they

seem to have been applied with similar thickness,

and they  conta in  the  same inorgan ic  e lements .

According to Munch's notes he used oi l  colours

for easel paint ing f rom Windsor and Newton when

he executed his Aula-paint ings.86 Munch also men-

t ioned his usage of turpentine with no explanation

beyond ca l l ing  i t :  "  in  h is  own d is t inc t i ve  manner .  "BT

Above the ground and the underdrawings, the sur-

face characterist ics of the four paint ings in ques-

t ion bear no signs of other materials than oi l  colours.

Their colours also share many of the same appli-

cation techniques and successions, the majori ty of

p igments  and some more  or  less  s imi la r  mix tu res

of pigments. The only technical dif ference found

so far, is the localwhite underpaints in " New Rays".88

Or ig ina l  appearance

Original ly, the paint ings were mounted on to stretch-

ers (or strainers), and remained in this state for more

than twenty-four years.Be A canvas paint ing that is

fastened on to a stretcher looks dif ferent when

glued on to an addit ional, r igid support.  Sol id mount-

ings wil l  lend the appearance that the motif  has
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been painted direct ly onto a sol id wall ,  especial ly

when seen from a distance. Munch did make a point

of this issue himself when he wrote that he had
produced the Aula motifs as easel paint ings in the

same way as al l  other easel paint ings that he ever

made.so

At present, there are no known photographs or

reports that clearly and with precision demonstrate

the manner in which the paint ings were instal led

in the Aula in 1916.e1 Some of the photos taken by

the photographer O. Vering can be dated to the

same year ,  e .g .  th is  b lack  and wh i te  p ic tu re  o f
"Women Harvesting" ( l l l .  27).s2 The photo does not

reveal the instal lat ion of the paint ing; i t  shows, how-

ever, that the motif  was surrounded by a thin and

somewhat rounded frame. The ref lect ions of l ight

visible on the frame suggest that i t  was covered by

a metal foi l ,  or that i t  was made of sol id metal.  Any-

way, any frame of this type would support the im-
pression of a f lexible canvas being stretched.

The latest cleaning tests reveal that both the ex-
posed ground and the colours look very dif ferent

below the accumulations of air-born dirt ,  the ran-

dom splashes of paste and the darkened overpaints

along the edges of the paint ings. The dirt  pol lut ion

on the parnted surfaces obscures the original vari-

at ions of saturation and gloss from matt ground to

shiny t ints. Equally, the soi led condit ion masks the

fact that these paint ings never have been varnished.

Below the dirt  and the non-original materials the

colours are st i l l  l ightel brighter and their contrasts

are more str iking than what ordinary viewers can

observe.s3 The light colours appear to have been

more affected than the darker ones. On a general

level,  the non-original materials on the paint ings ob-

scure Munch's depict ion of the effect of the Nordic

sun on a bright summer day, bathing the coastal

landscapes and the f igures within i t  with a sparkl ing

l igh t .

Conc lus ions

In  the  case o f  "Chemis t ry " ,  "New Rays" ,  "Women

Harvesting" and "The Fountain" Munch used twi l l

weave canvases of minor variat ions; white grounds

contain zinc, lead and chalk; greyish black under-

drawings of organic material;  and colour appl ica-

t ions of similar chronology. In al l ,  the XRF-analysis

indicates that the various mixtures of colours might

contain at least eighteen individual pigments.ea

The f indings of this prel iminary study do not sup-
port the previous arrangement of these four ac-

companying paint ings into two related pairs. On the

contrary, their materials and techniques show more

similari t ies than dif ferences in the art ist 's choice of

execution. Sti l l ,  the forthcoming examination of the

other four side panelses may reveal other technical

features that are more suitable for suggestions on

chronology and group order amongst the eight lat-

eral moti fs.

RTSIALIRO 1I2OO9

The previous structural interventions have part ly

altered the textural surface of "Chemistry". ln ad-

dit ion, at least one of the cleaning campaigns re-

moved parts of original colours and ground from
"New Rays". These changes are not str iking when

viewed f rom a normal distance at the Aula f loor, but

others are: Al l  materials added during the treat-

ments of the past century along with the vast ac-

cumula t ion  o f  a i r -born  po l lu tan ts  do  concea l  the

art ist 's original intent. Most viewers do not real ize

that they are looking at unvarnished oi l  paint ings on

canvas.96
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Detai l  of  d i luted paint ,  "Chemistry"

24

Detai l  of  l ight  red impasto,
"Chemistry"
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Detail of semi-solid strokes,
"Chemistry"

26

Detai l  of  imbedded hairs f rom the

artist's brush, "Chemistry"

27

Detail of a black and white photo

of "Women Harvesting" and its
gi lded f rame
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the Aula still was in use, e. g. for concerts. On the other hand,

i t  could be moved around by a s ingle person.

3 '? Underneath "New Rays" and "Women Harvest ing" there

is a stage f  loor which is  50 cm higher than the lower f  loor  un-

derneath the two other paint ings.  The extent  of  examinat ion

of the latter two was restricted accordingly.
33 Theplanningforthebuilding renovation necessitatedaccess

to the br ick wal l  behind the paint ing.  Froysaker 2008{ l l ) :  p.  8
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34 TheXRF{a handheld Ni tonXLtSgSDHeW)with Hel iumf lush

can detect elements f rom Mg (1 2) to U {92): www.niton.com/

Defaul t .aspx (August  2008)
35 The Art is t  PFIO camera:  www.art - innovat ion.nl  (August

2008)
36 See www.f okusgmbh-leipzig.de/metigo_map.php?lang=en

{August 2008)

37 Ferretti 1 993: pp. 1 1 -1 7
38  Fe r re t t i  1993 :  pp .11  17

3e Stuart 2007 : pp. 234-237
oo When the present examination of the entire Aula decora-

tion is finished, selected sampling for cross-sections will take

place.  Intended analysis methods are:  SEM-EDX, FTIR and

micro-XRD, Dur ing the f i rs t  week of  July 2008, "Chemistry"

and "Women Harvest ing" was examined by MOLAB with

their  non- invasive equipment,  but  th is is  yet  to be publ ished.

4r The f unction of these zinc strips was to cover the gap be-

tween the marble wal l  and the paint ing.

o' And by the use of the laboratory microscope
a And by the use of the laboratory microscope
44 Forthe historyon previoustreatments see Froysaker2007

and 2008 ( l )

45 The raised nai ls  are also v is ib le in ordinary l ight  because

they have accumulated more dust  than their  surroundings.
a6 In 1 943, Jaensson reported that he had thirty-five year of

exper ience in the f ie ld of  paint ing restorat ion and that  he had

used i\,4asonite for the last twelve years. He described his lin-

ing onto Masoni te by the use of  low heat and l ight  pressure:

The iron shall be moved around back and forth in a careful

manner over several layers of soft paper above the painted

surface without the flattening of brushstrokes. He also added

that  the Masoni te could be removed as easy as a cardboard

disk.  In Swedish:  "Men en rentoi ler ing skal l  icke ske med

herdt tryck och stark verme, utan med svag varme och lStt

hand. Jarnet skall forsiktigt foras fram och eter over tavlan

och flera lager mjukt papper bor under strykningen skydda

pensel tagen i  ferghinnan f  ren at  p lat tas t i l l .  [ . . . ]  Masoni ten kan

avsp jd l kas  i  s k i k t  l i ka  l a t t  som en  pappsk i va . "  Jaensson

1 943
a7 Wiik however observed some de-laminations during the

cleaning of  1973. Personal  communicat ion wi th Svein A.  Wi ik

(June 2008)
a8 The present survey of the painted surfaces also revealed

some smal l  areas of  f lat tened impasto.  Usual ly ,  th is is  re-

garded as a damage caused by exaggerated pressure and

heat during lining. In this case however, the flattened impas-

to can also be a resul t  of  the ar t is t 's  own handl ing:  When

freshly painted, Munch must have transported them on rolls

between his studios and the Aula.  ln addi t ion,  only twenty-

four years af ter  executron the paint ings were kept  on ro l ls  for

at least five years during the Second World War.
ae During a year, the relative humidity fluctuates between

8 to 80 %. Froysaker 2008 ( l ) :  p.  12
50 Rod 1997: p.  59
5r Rod 1 997:  p.  59;  Tojner 2000: p.  1 53
s'? UV-lampexaminat ionson "History"  and "TheSun" revealed

green fluorescence in a few limited areas. This indicates a

possible varnish of natural resin.
53 Orthe hemswerecutawaypr ior tothe l in ingonto Masoni te.
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e The measures include the z inc str ipes.  The numbers are

not  exact  because the canvas seams are i r regular ;  i t  is  very

unl ikely that  a ru ler  was used when the paint ings were cut

down in 1940.

55 Since al l  weaves di f fer  in densi ty throughout,  the count ing

of threads was performed at least three times or more in dif

ferent places on all eight textiles to find an average for each

piece of  c loth.
56 The first numbers represent the horizontal threads and the

lasts the vertical ones.
s7 Mecklenburg 2007. p.20

58 In "Alma fvlater", all exposed areas of bare ground have

bare knots in the canvas weave due to sanding.

5 'g Prel iminary drawings in other colours were found in the

contemporary "Scream" owned by The Munch-Museum.

Topolava-Casadiego 2008: pp. 91 -92

60 Eastaugh et  a l .  2004: pp.  82-85
6r Zinc whi te is  suggested where the XRF indicated z inc,

e.  g.  z inc oxide (ZnO) or  z inc sulphate (ZnSOa).  Eastaugh, et  a l .

2004: pp. 406-408

6, Lead white is suggested where the XRF indicated lead,

e.  g.  lead carbonate hydroxide {2PbCO3 Pb{OH)z) or  lead

sulphate (Pbso4.Pbo).  Eastaugh, et  a l .  2004: pp.  230-235

63 Chrome yel low is suggested where the XRF indicated

chrome, bar ium and lead,  e.  g.  bar ium chromate {BaCrO+).

lead chromate (PbCrOa) or  z lnc dichromate (ZnCr2O7 3H2O),

Eastaugh, et al. 2OO4: pp. 36, 99-1 00, 404

e This is  a lso supported by some prel iminary analyses of  a

few paint  samples by FTIR microscopy by Professor Unn

Plahter ,  Froysaket  2OO7: p.249

65 Cerulean blue is  suggested where the XRF indicated cobal t

and t in (CoSn03).  Eastaugh, et  a l .  2004: pp.  90-91 .  1 1 6
s Organic red is suggested where the XRF indicated a lack

of  any common red.
67 Cadmium yellow is suggested where the XRF indicated

cadmium and sulphur (CdS).  Eastaugh, et  a l .  2004: pp.7O-72.

68 Copper green is suggested where the XRF indicated copper,

e.  g.  copper acetate hydroxide hydrate ( [cu(cH3coo)rJz

Cu(OH)z 5HzO),  copper d iarseni te (2CuO.As2O3 2H2O) or

copper carbonate hydroxide iCuzCos(OH)r) .  Eastaugh, et  a l .

2004: pp. 121-123
be  Ch rome  o reen  i s  s r r ooes+ed  whe re  t he  XBF  i nd i ca ted

chrome, e.  g.  chromium oxide (CrzO:)  or  hydrated chromium

sesquioxide (Crz(OH)+).  Eastaugh, et  a l .  2004: pp.  97-98,

p p . 1 0 1 - 1 0 2

70 Emerald (Cu+(OAc)ziAsOz)6) or  Scheele 's green (2CuO

As203 2H20) are suggested where the XRF indicated copper

and arsenic.  Eastaugh, et  a l .2004: pp.  122,  149,335

7' Cobalt blue (CoAl2Oa) is suggested where the XRF indicated

cobal t .  Eastaugh, et  a l .  2004: pp.  1 1 ' l -1 1 3.  Cobal t  b lue also

contains aluminium, but  th is is  d i f f  icul t  to detect  wi th a portable

XRF.
?'z Vermilion (HgS) is suggested where the XRF iMicated mer-

cury and sulphur.  Eastaugh, et  a l .  2004: pp,  386-387
73 Manganese v io let  { (NH4)2Mn2(P2O7)2) is  suggested where

the XRF indicated manganese and phosphor.  Eastaugh, et  a l .

2OO4 :  og .241 -251

7a Ultramarine (NarAl6Si6O2aS3) is suggested where he XRF

indicated aluminium, s i l icon and sulphur.  Eastaugh, et  a l .  2004:

pp. 375-376
75 Prussian blue (compound based around [Fe( l l ) {CN)6]4-)  is

suggested where the XRF indicated i ron.  Eastaugh, et  a l .

2004: pp. 308-309
76 GTeen earth is suggested where the XRF indicated iron.

Eastaugh, et  a .  2004: pp.174-175. Green earth a lso contains

silicates, but these are dlff icult to detect with a portable xRF.

77 Yellow ochre is suggested where the XRF indicated iron.

Eastaugh, et  a l .  2004: pp.  401-402, Ochres also contain s i l i -

cates, but these are difficult to detect with a portable XRF.
78 Ochre is suggestedwheretheXRF indicated iron. Eastaugh,

et al. 2004: pp. 320-321. Ochres also contain silicates, but

these are difficult to detect with a portable XRF.
7e Organic b lack is  suggested where the XRF has a lack of

any elements that  would suggest  other b lacks.
e0 "Jeg lod det bedste larred komme fra Holland". Tojner

2000: p.  1 53
8r "De er malte pd Block-Bryssel kempelerred og som efter

kr igen ikke mer er  at  f6" .  Tojner 2000: p.  1 63
82 From the 1840s,  a lso hemp was recommended for  large

size paint ings.  Bomford et  a l .  1990: p.46

83 Fibre or ig ins of  the Aula canvases wi l l  be ide; t i f ied by

microscopy subsequent to their  for thcoming evacuat ion.
8a The Munch-Museum in Oslo owns c.  hundred of  Munch's

Aula studies on var ious supports.
e5 Froysaker 2007: p. 248

86 Tojner 2000: p.  163

81 Iz jner 2000: p. '162

88 And some minor differences in its ground mentioned above,

see the XRF-spectrum of " New Rays" lll. 1 7

8'g Unt i l  the paint ings were cut  down in 1940. Dzr je Haug

1945 .  Moh r  1960 i  pp .95 ,96

e0 "Bi l lederne ermal tsom al le mine bi l leder[ . . . ]  som staf fe l i -

maler ier .  "  Tojner 2000; p.  1 62
er Froysaker 2OOl.  p.248

e2 Because i t  belongs to a group of  s imi lar  photos which

shares some of the same features as the photos in a con-

temporary Norwegian journal  cal led 'Ark i tektur  og Dekorat iv

kunst 8', 1 91 6: pp. 129-134

e3 Forotherexamplesontheeffectof  d i r tonan lmpressionist

painting see Schaefer et al. 2008: pp. 1 88-1 89, 202-203
'ga The XRF-analysis suggested the fo l lowing pigments:

Manganese v io let ,  u l t ramarine,  Prussian blue,  coba{t  b lue,

Cerulean blue,  Emerald or  Scheele 's green,  chrome green,

green earth, cadmium yellow, chrome yellow, yellow ochre,

vermi l ion,  organic red,  red ochre,  organic b lack,  lead whi te,

z inc whi te and chaik.

e5 "Women Reaching towards the Light" ,  " lv len Reaching

towards the Light" ,  "Awakening Men in the Food of  L ight"

and "Spir i ts  in the Flood of  l ight" .

s6 Even a contemporary Norwegian novel from 2007 refers

to the Au la paint ings as f rescos:  I  n H en r i  k  H.  La ngeland's book

entitled " Francis Meyers lidenskap ", the author lets the guest

lecturer (Umberto Eco at page 384) use the word fresco by

saying:  "  Og quarto v i  I  jeg takke det  store gen i  Eduardo M u nch

for  d isse prakt fu l le f reskene! "
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page 30

Pau l -Bernhard  E ipper

The problem of surfaces con-

taining acryl ic paint - Part ' l :

Background information

about the resistance of

acryl ic paint

The f irst part of the art icle sum-

marizes the history and compo-

sit ion of acryl ic paint. Different

surfaces of oi l  and acryl ic colours

are  presented .  The c lean ing  o f

sur faces  conta in ing  acry l i c  pa in t

is very dif f icult  due to their com-

p lex  compos i t ion ,  and gr ime and

dirt  are a greater hazard to soft

and s t i cky  sur faces  conta in ing

acryl ic paint than to surfaces com-

posed o I  o i l  co lours .  The app l i -

ca t ion  o f  the  pa in t ing  techn ique

and dif ferent mixtures and addi-

t ions to acryl ic paint by the art ists

can d is tu rb  the  dry ing  process

and a f fec t  the  l i fe t ime and re -

s is tance o f  the  vu lnerab le  sur -

faces. l t  is not possible to adapt

c lean ing  techn iques ,  wh ich  are

successfulon oi l  colours to acryl ic

pa in ts  because the  la t l .e r  reac t

more sensit ively to every dry and
r n r a t  c r  r r f a n a  n l a a n i n n

Keywords :  sur face  c lean in  g ,

binding systems, art ist paints,

res is tance and compos i t ion

o f  acry l i c  pa in t ,  pa in t ings ,

varn ish ,  3D examinat ion ,

3D profi les, MicroCAD

page 36

Wolfgang Neustadt

>>The Miracle at Cana. Origi-

nality of reproduction( - On

the exhibit ion of the Giorgio

Cini Foundation, lsle of San

Giorgio Maggiore, Venice

ln  the  au tumn o f  2001 ,  the  Gior -

g io  C in i  Foundat ion  organ ized a

spec ia l  exh ib i t ion  on  the  ls le  o f

San Giorg io  Magg iore  in  Ven ice .

ln this exhibit ion was displayed

a 1 :1 copy of Veronese's paint ing

r T h e  W e d d i n g  a t  C a n a < .  T h i s

essay on the one hand describes

the  h is to r ica l  as  we l l  as  the  spa-

t ial circumstances of Lhis repro-

duc t ion ,  wh ich  caught  a  lo t  o f

62

at ten t ion  among l ta l ian  spec ia l -

ists and beyond. l t  furthermore

gives a detai led discussion of the

production of this facsimile by the

studio Factum Arte.

In  conc lus ion  an  a t tempt  i s  un-

dertaken to further examine the

aesthetic-theoretical effects of

this reproduction on the muse-

um-  and exh ib i t ion-bus iness  as

wel l  as  on  aes the t ics  and ar t  h is -
tn rv  end the  qe ipnec  n f  egnSer -L v ,  y  u '  , v

vation. Those effects are to be

expected in the l ight of the op-

posit ion >original-reproduction <,

which up to the present day ex-

cludes i tself ,  as well  as of Wal-

ter Benjamin's essay >The work

of art in the age of mechanical re-

prooucuon( .

Keywords :  San Giorg io  Mag-

g io re ,  d ig i ta l  h igh- tech  copy ,

facsimile, Veronese, Wedding

at Cana, Factum Arte, Adam

Lowe,  3D scann ing ,  photo-

scann ing .  co lour  match ing ,

pr in t ,  Wal te r  Ben jamin

page 44

Tine Froysaker und

Mi r jam L iu

Vier (von elf) ungefirnissten

6lgemilden auf Leinwand

von Edvard Munch in der

Aula der Universitdt Oslo -

Erste Notizen zu ihren Mate-

r ial ien, Techniken und ihr

urspri ingl iches Aussehen

Bisher  i s t  nur  wen ig  uber  Edvard

Munchs Maltechniken der ersten

Jahrzehnte  des  20 .  Jahrunder ts

veroffentl icht worden. Diese ein-

leitende Studie, die mit zerstorungs-

f reien Untersuchungsmethoden

erfolgte, stel l t  des Kunstlers Ma-

terialauswahl und Anwendungs-

techn iken fu r  v ie r  der  k le rneren

Mot ive  se iner  g roBformat igen

Raumdekoration in der Aula der

Un ivers i td t  Os lo  dar .  Auch Be-

merkungen uber f  ruhere Eingri f-

fe, den gegenwdrt igen Zustand

und d ie  Veranderungen gegen-

uber  dem urspr t ing l i chen Er -

sche inungsb i ld  f l ieBen mi t  e in .

Keywords: optischer Befund,

t ragbare  Rontgen lampe,

Untergrund,  Grund ierung,

Unterze ichnungen,  P igmente
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