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Painters''  Methods to Prevent Colour  Changes Described in 16th to Early 
18thh Century Sources on Oil Painting Techniques * 

'When'When colours change at all it must be somewhat in the manner following, for as they are made some of metal, some of 
earth,earth, some of stone, and others of more perishable materials, time cannot operate on them otherwise than as by daily 
experienceexperience we find it doth, which is, that one changes darker, another lighter, one quite to a different colour, whilst another, 
asas ultramarine, will  keep its natural brightness even in the fire. Therefore how it is possible that such different materials, 
everever variously changing (visibly after a certain time) should accidentally coincide with the artist's intention' 

Williamm Hogarth, The analysis of beauty, 1753.1 

Hogarth'ss description of the discoloration of pigments, a problem that concerned him as a professional 
painter,, was intended as a critical note to those painters and connoisseurs who maintained that an 
artwork'ss beauty increases with age. However, there are many historical texts in which artists do express 
theirr concern about colour changes and where they explain how this influences their choice of materials 
andd methods. In this chapter, historical documentary sources will be used to create an impression of the 
knowledgee concerning colour changes in oil painting. That in the 15th century painters knew already that 
theirr oil paints could discolour, can be inferred from guild regulations prescribing a specific long-lasting 
materiall  or technique. There are also letters by artists taking notice of the need for durable colours. 
Discussionss concerning the proper or poor preservation of (oil) paintings are an important part of 
Giorgioo Vasari's Vite (1568), from which it appears that at the time - in any case in Italy - this was an 
importantt aspect in their consideration. The painters' instructions in this period often transmitted in 
manuscriptss rarely address the discoloration of oil paint. Rather these sources concentrate on the 
preparationn of materials and pay less attention to these materials' characteristics and methods of use. As 
describedd in the introduction, from the 17th century the properties of the various paint compositions are 
discussedd in greater detail. Correspondingly, instructions on optaining durable colours are now much 
moree regularly mentioned. Therefore, with respect to the source material, the emphasis in this chapter 
wil ll  He in the 17th century. In addition, research will be carried out into 18th century texts containing 
informationn that is clearly linked to 17th century techniques.2 

HistoricalHistorical terminology on discoloration 

Documentaryy sources employ a range of terms and descriptions to define the various changes of colour 
inn paintings. Often, these are the same ones we use today. For instance, authors speak of the fading, 
lightening,, or yellowing of paints. At other times, the meaning of an old description may be deduced 
fromm the context and our present knowledge of the changes of colour. For example, an author noting 
thatt the colour of a paint consisting of light-sensitive pigment will disappear, must mean that this paint 
fades.33 Sources regularly refer to the dying of paints (French: meurer, Dutch: versterven, German: versterben). 

**  This chapter is an adjusted version of an article with the same title published in: Hermens (1998), pp. 91-132. 

1.. Hogarth (1753), pp. 118-19. 

2.. Information about discoloration in 18th and 19*  British sources has been compiled by Carlyle (1990) and (2(X)1)1. 

3.. See note 93. 
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Thee term was used in a very general way to signify the loss of original colour. This change could imply a 
lighteningg or darkening of the colour, as well as refer to a change of hue.4 

I .. Instruction s to prevent discoloration caused by the oil binding medium 

TheThe oil binding medium's tendency to turn yellow 

Inn the course of time, the oil medium has a tendency to turn yellow. Degradation products are formed 
ass the oil dries and ages; these include chromophores that impart colour. This process, which in 
particularr occurs in the dark, lowers the tone of the paint-layer and also adds a yellow tinge.5 Light, and 
nott just sunlight, can partially bleach a discoloured paint-layer.6 As they dry and age, not all oils wil l 
discolourr to the same extent. Linseed oil is particularly susceptible to discoloration while walnut oil and 
especiallyy poppy oil are less so.7 Painters manipulated the properties of their oils, such as the oil's colour, 
viscosity,, and drying time. They exposed their oils to sunlight (sun-thickened) or heated the oil (boiled 
oil),, often in conjunction with siccatives.8 The way in which the oil is prepared greatly determines the 
degreee to which it turns yellow.9 Paints that contain a high proportion of oil to pigment are particularly 
liablee to discoloration. The amount of oil needed to make a paste varies from pigment to pigment. 
Exampless of pigments with high oil absorption include red lake, raw and burnt umber, all black 
pigments,, some yellow ochres and the coarse-grained blue pigments azurite and smalt.10 In addition, 
withh certain pigments the oil processing method appears to dictate how much oil is needed to make a 
givenn paint.11 The oil's discoloration does not always result in the same optical change in colour. 
Generally,, 'warm' yellow and red paints do not discolour noticeably whereas the effect on blue and 
whitee paints is quite disturbing. The yellowed binding medium spoils the clarity of the white and the 
colourr blue wil l acquire a hint of green. 

Painters'Painters' knowledge about the discoloration of oil 

Historicall  texts reveal that painters were well informed about the discoloration of oil and that they 
regardedd this as an important problem. In the De Mayerne manuscript (1620-46), the painter Paulus van 
Somerr (£-.1576—1621) is quoted as saying: It's the oil that kills the colours (Fig; l).12 It was known that 
exposingg discoloured paintings to sunlight would reduce their discoloration. In one of his letters, 
Rubenss (1577-1640) suggested that his paintings should be treated in this way if they discoloured during 
longg journeys. 

4.. In an instruction noted down by De Mayerne, the term meurcrh used as a synonym for darkening; see note 15. Eikelenbergg mentioned that 
indigoo oil paint is subject to dye pale {bkekagtig ft rtrtferreii);  see note 77. 

5.. Mill s & White (1987; 1994), p. 40. 

6.. Ibid. This is a familiar phenomenon in relatively fresh paint-layers. However, even paint on works more than a century old can still react to 
cycless of light and darkness; Carlyle (2001)2. 

7.. Wehlte (1967; 2000), pp. 241-43. 

8.. Historical recipes on the preparation of oil media have been compiled and reconstructed by Keller (1973) and Carlyle (2000), (2001)1, 
(2(X)1)2. . 

9.. This was evident from experiments carried out by Dr Leslie Carlyie, Canadian Conservation Institute (CCI), Ottawa, Carlyle (2(X)0) and 
personall  communication. 

10.. On factors influencing a pigments oil absorbtion: Wehlte (1967; 2000), p. 118. 

11.. Carlyle (2000)2. 

12.. Mayerne (1620-46); see Graaf (1958), p. 185: 'Ce qui Ine fa couleur* c'esl /'/wik' 
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TheThe solution is, however, that if this (darkening) occurs, it should be repeatedly exposed to sunlight so that the rays can 
suppresssuppress the surplus oil that causes this change, and as soon as it starts to darken, one must expose it to the sun once 
more.more. Warmth, this is the only remedy for this serious deterioration.^ 

Apparentlyy Rubens knew that it was possible to bleach both fresh and older layers of paint. Rubens' 
suggestionn must have been the standard method of that time; it is repeatedly recommended in painters' 
treatises.. For instance, the Spanish painter and art theoretician Antonio Palomino y Velasco wrote in his 
treatisee Elmuseo pictoricoy la escala optica (1715-24; Fig. 2): It is always important for an oil painting to be in the 
openopen air and the sun for a while, so that it loses the swollenness {abutagado) that tends to mortify the colours, especially the 
bluesblues and the whites, and even more if the painting has stood some time turned to the wall.u 

ProblemsProblems with coarsely ground blue pigments 

Thee discoloration of the oil can lead to disturbing results primarily in several blue pigments. Smalt and 
azuritee can only be used coarsely ground because, if they are ground too finely, they will begin to lose 
theirr already limited intensity of colour. These pigments require a relatively large amount of oil to 
processs them into paint. Although the painter may obtain a workable paint when he grinds the coarse 
particless long enough with the medium, the coarse pigment particles do not retain the oil effectively, so 
thatt this soon oozes out of the paste. It is still fairly easy to deal with the blue pigments when they are 
mixedd with finely ground lead-white because this pigment requires littl e oil and also retains oil well. 
Howeverr using the blue unmixed, as is necessary, for example, for rendering the shadows of blue 
drapery,, can create difficulties in the paint application that can lead to discoloration. De Mayerne 
describedd the problem as follows: 

ColoursColours die when the oil floating on the surface dries and forms a skin which turns dark in the air. There are pigments, 
suchsuch as the smalts, that do not mix easily with oil, and therefore sink to the bottom and therefore die easily, i.e. darken}'^ 

Paintt reconstructions indicate that when smalt is mixed with (un-treated) linseed oil, because of the 
floatingg oil layer, the wet paint acquires a striking surface that looks like glass or enamel. As the paint 
dries,, the layer of oil forms a skin that turns yellow and darkens. In a cross-section from such a paint the 
smaltt particles that have sunk to the bottom are clearly visible (Fig. 3). 

Palominoo warned against another problem likely relating to smalt's large particle size: When 
paintingpainting with smalt, the oil can easily drip, particularly when the painter tries to apply a thick layer of paint or when the 
oiloil  is faOk By fat oil Palomino was referring to an oil that had been thickened by exposure to either 

13.. Ruelens & Rooses (1887-1909), vol. 5, p. 156: 'Le remiikpaurlunt, si ctla est arritv, ce sera de tesposer a plusieurs repmes au suleil, dunt les rayons went 
réprtmerréprtmer cel te superfmité ik 1'huik qui cause ce cljangement, et si par moment it ttmrne encore brun, iljaudra de nouveau iexposer an sokiL La cixikur, roila k remede 
uniqueunique a celt e grave matadie.' 

14.. Palomino y Velasco (1715-24; 1795-97), vol. 2, p. 57: 'y siempre es importante a una pintma a el olio que goce a el descubierto de los aym, y del sol algnn 
tantotanto para que se k quite k abutagado, que suek mortificar its colons, especialmcnte en ar^tks y blancos, y mas si Ija estailo algun tiempo vueka a la pared? The 
Englishh translation is from Veliz (1986), p. 157. The term abutagado, which literally means swollen and puffy, will refer here to the process of oil 
turningg yellow. Palomino also used this term to describe a discoloration that occurred indoors when a fresco painting is coated with a layer of 
unseedd oil. The explanation by Veliz (1986), p. 215, that the term could describe the turbidity of colours that could result from an unsatisfactory 
mixturee of pigments and oil seems less likely to me. See also the advice in the Dc Mayerne manuscript; note 94. Smith (1676), p. 77, recommended 
exposingg pictures each year in May or June a couple of hours to sunlight. 

15.. Mayerne (1620-46); see Graaf (1958), pp. 190-91: 'La mort des amkurs est quand 1'ljuyk nagantc an ikssus, se seiclie &/aüt une peau, qui notrcit a fair. 
IIII  y a quelques amkurs, & ks esmauix entre au/tres qui ne se mesten! pas casement attc t'/iuyk, cans mnf tousjonrs a fonds se lier, <Ó" ainsi meurenl fatikment, i.e. 
noiirissent.' noiirissent.' 

16.. Palomino (1715-24; 1795-97), vol. 2, p. 67: '...con lo qualse aegura, ypara que no se carra, y clwrrec, que la suek liacer con mucin»gratia, y mat si estd 
cargackt,cargackt, y el aceayte algo grata, y entonces es menester ponerlo tendido boca abaxti, porque no reciba pobni, Imsta que se seque; y otms k panen en Lis orilkis unos 
papebtospapebtos ck estra~a, mujandoks la orillapara quepequen, y se vayan clmpanck el aceyte, y suek res esto bastante y no es menesterponesto boca abaxo.' Translation by 
Velizz (1986), p. 166. 
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sunlightt or heat.17 Also De la Fontaine in his L'Academie de la peinture (1679), warned for dripping of 
smaltt paint.18 The difficulties described in treatises are regularly reflected in the actual paintings. One 
examplee is Mary's mantle in Maarten van Heemskerck's (1498-1574), Drapers' altar (1546) in the Frans 
Halsmuseum,, Haarlem (Fig. 4a-c).19 This is one of the earliest known Netherlandish paintings in which 
smaltt is used. In the shadow areas of the cloth the coarsely ground pigment has obviously been applied 
withh plenty of binding medium. These passages have yellowed dramatically into their present brown and 
greasyy appearance. Here, Van Heemskerck encountered precisely the problem mentioned by Palomino: 
wheree a thick layer of paint has been applied, the paint has dripped. 

UsingUsing a binding medium that is less liable to discolour 
Painterss were well aware of the necessity to remove the mucilage in the oil in order to combat its 
discoloration.. Almost every painters' manual describes one or several recipes for this process. Usually, 
thee oil was washed with water wherein water soluble components dissolved. In order to absorb 
mucilaginouss material painters used to add sawdust, snow, powdered chalk, breadcrumbs or alum to the 
water.. Painters also tried to obtain more permanent colours by bleaching the oil in sunlight.20 The result 
wass an oil with a much lighter colour.21 

Instructionss suggest that blue and white paints that were particularly susceptible to yellowing 
shouldd not be made with linseed oil but with a medium that did not discolour to the same extent. In the 
DeDe Mayerne manuscript, the Amsterdam painter Abraham Latombé proposed: Walnut oil is the best [oil] for 
white,white, smalt and a^urite, and Paulus Van Somer believed: Poppy oil is good for painting white, and for blue-
Bindingg medium analyses of 15th to 17 ,h-century oil paintings have revealed that white and blue areas 
weree indeed regularly painted with walnut oil. Poppy oil was only seldomly found.23 However, the 
analysess show that blue and white passages were also often painted with linseed oil. The advantage of 
linseedd oil is that is dries faster than nut or poppy oil and produces a more tough and flexible paint-
layer.. 24 Sources indicate that some painters also considered the 'adjusting' of the linseed oil medium to 
bee unnecessary for a durable blue. The Spanish painter and art theoretician Francesco Pacheco 
describedd in great detail his ideas concerning the right painting technique for the colour blue in his 
treatisee Arte de lapintura (written before 1638; published in 1649). Pacheco used Santo Domingo blue as 
hiss pigment, by which he was probably referring to a naturally occurring blue copper pigment from the 
Spanishh southern-American colonies.25 Pacheco applied the pigment with a purified linseed oil that had 

17.. This is evident from contemporaneous recipes for the preparation of 'fat' oils. These recipes will be considered in chapter IV, section III , 
OilOil  media. 

18.. Fontaine (1679), vol. 2, p. 16. 

19.. On the use of smalt by Van Heemskerck: Hendriks & Levy-van Halm (1993). 

20.. Many recipes on the purification and bleaching of oils were recorded by De Mayerne (1620-46); see Graaf (1958), pp. 68-72, 179-186. These 
andd contemporary formulas have been compiled and reconstructed by Keller (1973). 

21.. Verbal communication: Leslie Carlyle (CCI) and Hayo de Boer (ICN). 

22.. Mayerne (1620-46); see Graaf (1958), p. 178: 'L'inalc de mix est le mcilleur potir bianc , email, & eendree' and p. 180: 'L'buile de paimt eslbon pour le 
blanc,blanc, tfrpour le bleu.' 

23.. For examples of white or blue paints from 15*  to early lS^-century paintings, wherein walnut oil has been detected: 'Analyses of Paint 
Media'' National Gallery Tcdmical Bulletin, 13 (1989), pp. 70-71; 14 (1993), pp. 86-89; 15 (1994), p. 78; 16 (1995), pp. 86-91; 17 (1996), pp. 96-99; 
188 (1997), pp. 53-54; 19 (1998), pp. 87-91; 20 (1999), pp. 85-86. In addition to white and blue pigments, walnut oil was regularly used for other 
colours.. For examples of paint-layers wherein poppy oil was found: 13 (1989), p. 70; 17 (1996), pp. 98-99. 

24.. On the tjualities of poppy oil: Gettens & Stout (1942; 1966), pp. 50-51, for walnut oil p. 77. 

25.. Veliz(1986),p. 207. 
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beenn bleached for fifteen days in the sun. According to him, with this oil blue colours were equally, or 
evenn better, preserved as when nut oil were used. 

A.tA.t least the blues that I, as well as other painters, have executed in this way... remained brilliant and kept their colour. 
InIn the hands of other painters the bluts die. Even when they use walnut oil and lavender oil, the blues die on them. 
BecauseBecause oj'this, some Italians who have seen my blues have been persuaded that they were ultramarine, trying to see what 
secretsecret I used. What is marvelled at most is that neither my blues nor my whites are mixed with the walnut oil so revered 
byby all. But I never use walnut oil, or only a very jew times. I have nothing against linseed oil, although there are those who 
saysay that blue and white must not have anything to do with it.26 

Pachecoo added, and that may have been his secret, that the blue paint should be applied thinly and that 
itt should be allowed to dry slowly in a cool place.27 

Sourcess suggest that some painters tried a gum or glue medium for their blue and green colours. 
AA gum or glue solution not overly diluted with water, has a viscous consistency in which coarse smalt or 
azuritee particles remain well distributed. In the De Mayerne manuscript Anthony van Dyck (1599-1641) is 
quoted:: and he [Anthony Van Dyck] told me [De Mayeme] that on his paintings he very frequently applied these 
[greenn and blue] colours with gum water and that he covered them with his varnish once they had dried.2*  Van Dyck 
wouldd have used the varnish in order to imbue the colours that had been applied with gum water with 
thee same gloss as the areas that had been painted in oil paint. To ensure that the paint with gum water 
wouldd adhere, Van Dyck said that he first applied onion or garlic juice to the oil ground. During his visit 
too Italy from 1649 to 1651, the English antiquary Richard Symonds recorded in his notebook that in 
theirr oil paintings painters in Venice regularly applied the areas with smalt 'in gua^o;' that is mixed with 
gumm water (gouache).29 Writing in the late 17th century, both Boschini in his Ricche minere della pittura 
(1674)) and Baldinucci in his Notice de'professori del disegno (1681) stated in their description of the life of 
Paoloo Veronese (1528-88) that this painter used to temper his blue pigments with glue made from 
leatherr clippings.30 To date, the repeated mention of aqueous media in sources has hardly been 
supportedd by analytical results. In paintings by Veronese and Van Dyck in the coHection of the National 
Galleryy in London no evidence was found for the presence of gum or other aqueous media.31 In 

26.. Pacheco (1649); see Sanchez Canton (1956), vol. 2, pp. 85-86: 'Documents importante... a Jo menos ks que yu lie gastado a par tie olm\ pinions se nbeben 
yy querulan tucidos y canscrvar su Undo color,mHrientio a manos tie las otros: aun con oüo de nuecesy espècg o se ks muens. Y en esta parte algunos itakanos que Imn tt'sto 
mismis a^tks se lian persuadidt) que son ultramarinos, procurando rer con qui secnto los gastaba y, lit  que mas admira que no ren mis acties n: mis blancos el aceite de 
nueces,nueces, tan nn-renciadn de todos, porque nunca lit  uso, o muy pocas reces; el de Una^a no me güek mal, antique /jay quien tliga que no lia de rer el a^ul ni el bianco este 
aceite.'aceite.' The preparation of the sun-bleached oil is decribed p. 88. Translation by Veliz (1986), p. 74. 

27.. Pacheco (1649); see Sanchez Canton (1956), vol. 2, p. 86. 

28.. Mayerne (1620-46); see Graaf (1958), p. 178: 7/m'a dit que bien sounent il  couch en ses tableaux lesdittes coukurs am eaugommée, <&  puis estant seiclxs 
passepasse son remix par dessus. Mais que k secret consiste ajuin que ksdicfes coukurs a d'estnmpe prene/tt <Ó" s'aftac/ient sur 1'imprimeure qui est a Imik. Ce qui se jcra 
certainementcertainement <£~ jiiklkment .«' on passepartkssus t'imprimeun k sue d'oignon (on d'ail), kquel extant sec ncoit,  quarde ks coukurs. a eau é~c' De Mayerne 
recordedd the same method in the margin of Abraham Latombé's recipe, which is mentioned in note 22. 

29.. Symonds (1650-52); see Beal (1984), pp. 229-30. Real, p. 327, interpreted the term guazzo as 'A way oj painting in cohurs made by tempering 
pigmentspigments with gum water; gouaclx.' 

30.. Baldinucci (1681)1, vol. 2, p. 58, Boschini (1674), life of Paolo Veronese, unnumbered pages. 

31.. Beal (1984), p. 99, mentions that Joyce Plesters has not detected a glue medium in Veronese's paintings in the National Gallery, London. In 
recentt studies by Penny & Spring (1995), and Penny tt al. (1996), on Veronese's painting technique no reference is made to his use of binding 
media.. For binding medium analysis of paintings by Van Dyck in the National Gallery London; White (1999), pp. 84-88. In two of the three 
Vann Dyck's Italian-period paintings examined in the National Gallery Washington, the blues apparendy were bound with egg yolk. Also traces 
off  glue were found. However, it is not clear whether the glue was added by Van Dyck or migrated into the paint during the heated glue lining 
appliedd probably during the early part of the 20th century: Chnstensen tt al (1991), p. 50. 
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paintingss by other artists, these binding media have only occasionally been identified in blue paint areas 
andd than always as an addition to the oil medium.32 The discrepancy between die sources and the 
analyticall  results could be due to the fact that pure water-based areas may often have been repainted as a 
resultt of the original paint falling off. Even when the oil underpaint is rubbed in with garlic juice, it is 
unlikelyy that a pure gum or glue layer would have adhered permanendy. Van Dyck and Veronese may 
alsoo have soon discovered that their experiments were less than successful. Although the gum or glue 
solutionn itself will not turn yellow, when such a paint is varnished to make the gloss even yellowing of 
thee end result will differ littl e from the end result should oil have been used. 

InstructionsInstructions to regulate the amount of oil in the paint-layer 

Anotherr important method to combat the discoloration caused by the oil medium, consisted of limiting 
ass much as possible the amount of oil in the paint. Sources often advise against the excessive use of oil 
andd suggest that the paint should be applied rich in pigment The Parisian painter Pierre Lebrun asserted 
inn his Recueuil des essaies des merveilles de lapeinture (1635): Thick paints remain beautiful for a longer period of time 
andd in Des principes de F architecture de la sculpture de la peinture (1676), the French art theoretician André 
Felibienn asserted: Those who wish their paintings to maintain their [colours'] freshness, use as little oil as they can 
andand keep their colours as firm as possible?1. 

Forr durable colours, sources regularly advise diluting the paint with a solvent, usually turpentine, 
lavenderr oil or spike oil. This makes it easier for the ground or underlying paint-layers to absorb the oil 
medium;; as a result the upper paint-layer will be less liable to discolour because it will 'sink in' more. 
Thee Dutch painter Simon Eikelenberg (1663-1738) included the advice of the painter W. Wittinga in his 
AantekeningenAantekeningen over schilderkunst (1679-1704; Fig. 5): Moreover he says... that the painted areas that will  sink in 
willwill  discolour the least, and that therefore, after they have been ground with linseed oil, one should blend them with 
turpentineturpentine so that they will  sink in more effectively?* Of course, the paint must not be allowed to sink in too 
muchh or it wil l become very mat and powdery because there is not enough binding medium to keep the 
pigmentt particles in place. For this reason, it was suggested that no more than a few drops or the tip of the 
brushbrush of a solvent should be added.35 Especially late 17th century and 18th century authors warn against 
thee excessive dilution with solvents. An example is the French painter, mathematician and art theorist 
Philippee de la Hire. In his Traite de la pratique de lapeinture (published 1730) that originates from a lecture 
hee gave at the Académie des Sciences in 1709, he warned: 

ThereforeTherefore one absolutely does not approve the practice of several painters, who have finished their paintings on the dead-
colours,colours, by applying little pigment and a lot of oil, just as if they were glaring, and sometimes even with oil of turpentine in 
orderorder to make the paint flow more easily. This really severely spoils the work, for as a result these paintings are afterwards 
nono more than a coloured mist without any liveliness, since too much oil and especially oil of turpentine kills the colours.^ 

32.. An addition of animal glue to the oil medium has been identified in an area containing smalt in Rembrandt's Tlx syndics: tlx sampling officials 
(wardens)(wardens) of tlx Amsterdam drapers' guild. Rijksmuseum, Amsterdam: Groen (1997). Godfried Schalken used a mixture of oil and egg for paint 
containingg smalt and indigo in his Self-Porlrait. Fitzwilliam museum, Cambridge: Massing & Groen (1988), p. 106. 

33.. Respectively: LeBrun (1635); see Merrifield (1849; 1967), vol. 2, p. 815: 'Les couleurs grasses demcHrtnt plus kngtemps belles... il  les fan! cmpluier 
grasse,grasse, et ne point espargner les couleurs en traraille/if.'  Felibien (1676; 1966), p. 297: 'Ccslpourquoy cms qui ivulent que leurs tableaux demeurent frais empkjyent 
lele mains d'imile qu 'il(  peuivnt, <ê~ teinnent leurs couleurs plus femes.' 

34.. Eikelenberg (1679-1704), p. 694: 'Voorts $tgt In;... dat de rerf™ek die insclncten minst verscineten -^tllen, en dut men daarom, define na dat ^e met Ujnolij 
genrretvngenrretvn ^jjit, met terhintijnofy tempert om datse dan meer insclneten' 

35.. For instance Mayerne (1620-46); see Graaf (1958), p. 178: 'Pour le bleu fault ad/ouster un peu d'lmik d'axpic, deux on trois gauttcs, ainsi la couleur 
penetrc.penetrc. ne rehtit point, <Ó~ n 'ayant point de peau Imikuse a la superficie, ne meurt jamais, ainsi demture belle.' 

36.. Hire (1730), p. 713: 'C'estpourqoui on n 'approure point 1'usage de quelaues peintres, qui onl fini leurs tableaux sur ks cbaucixs, en y mettantpen de couleur <Ó" 
beaucoupbeaucoup d'lmik, comme s'iltglacoienl, & mime quelquejois am I'lmik ek terehentinepour ksjaire amkrpksjadkmcnl, ce quia la vérilc expediejort 1'outrage; car ces 
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Paintss that are amply diluted with oil or a solvent flow more easily and therefore can be applied quickly 
andd in very thin layers. The painter can thus complete his work swiftly and, moreover, economise on 
materials.. After all, if he meticulously renders the modelling in an underpainting with inexpensive paints, 
hee can complete his work, just as De La Hire described, with a thin 'glazed' colour layer that hardly 
containss any (expensive) pigment. This fast technique and the modest material costs would allow the 
cheapp production of paintings. Presumably, this was more important to some painters than the 
durabilityy of the colours they used. 

Thee grounding also plays a crucial role in the proper regulation of the binding medium in the 
paintt layer. The ground layer of a painting primarily serves to conceal irregularities in the support such 
ass pores, holes and wood grain. In addition, the ground must adhere well to both the support and the 
paint-layerr to prevent the latter from flaking in the course of time. Finally, the ground can have an 
opticall  function.37 A good adherence of the paint-layer is achieved only if the ground is sufficiendy 
capablee of absorbing some of the paint-layer's binding medium. Sources suggest that painters were 
awaree that a ground's capacity to make the upper paint-layers sink in contributed to the preservation of 
thee colours. According to old instructions, the ground of a colourfast painting should certainly not 
containn too much oil.38 Naturally, the absorption of the ground should not be too strong. Possibly for 
thiss reason, Le Brun warned against using a ground with (much) umber: Umber is of no use in the primings, 

forfor it absorbs the colours, which are laid on it, and this produces a bad effect?* Indeed, due to its enormeous high 
oill  absorbtion, umber can even lap up' the oil from a paint-layer applied on top. Furthermore, umber 
paintt contains a lot of oil so that it may darken severely. Eventually, this darker 'undertone' can have a 
disturbingg effect on a painting, an effect amplified by oil paint-layers becoming more transparent in the 
coursee of time.4*1 To prevent a too strong sinking in of paint-layers, sources repeatedly warn to allow the 
groundd layer enough time to dry before starting to paint. Richard Symonds described what had 
happenedd when the Roman painter Giovanni Canini (1617-62) was in a hurry to begin a portrait: 

'' When the next day after this face was done... The face & field were proshiugated [=  dried out]... w\hi] ch is a dryness 
thatthat the colour is lost... and the next night more. He [Canini] s[ai]d. that [this problem had occured because] the 
teletele [= canvas] was not so thoroughly dry as it ought, clothes should bep[tt\fectly dry.'-" 

InstructionsInstructions for using intermediary medium layers 
Sourcess reveal that between the various painting sessions it was usual practise to 'oil out' or to 'wet out' 
thee dried paint surface. Media of varying composition were suggested; linseed oil, nut oil and poppy oil 

tableauxtableaux nc ion!puts dans la suite que comme un hromltard colore <&  sans aucune nvacité, a cause que ie Imp d'bnik, &principakment d'liuik lie lerebenline, fait 
mourirmourir ks coukurs? 

37.. These qualities are decnbed in historical sources. See for example Mayeme (1620-46); see Graaf (1958), pp. 24-28, 153-42, and Volpato 
(17,hh or 18th C); see Merrifield (1849; 1967), vol. 2, pp. 728-32. For late 18th and 19*  century British instructions; see Carlyle (2001)1, pp. 165-

38.. See for example Dupuy du Grez' (1699; 1972), p. 248-49, discussion of priming layers for oil painting. In order to obtain a colourfast result, 
hee obviously prefered a tempera [a la cklrtmpe] priming layer 'Parceque 1'imprimeure a dilrtmpt afire  boil j'ljtalc  qui estparmi ks coukurs, & fait quelks 
restentplusrestentplus belks: L'/mik kur titant beauamp ik kur nvacité, brs qu'elksyjont trap ttoyées.' 

39.. LeBrun (1635); see Merrifield (1849; 1967), vol. 2, p. HI 3: 'La terre d'ombre dans Fimprimm ny vaut rien, car elk jail  imbiber ks aulfres coukurs qu'on 
metsmets dessus, et cela fait un manvais effets.' 

40.. See section IV. 

41.. Symonds (1650-52); see Real (1984), pp. 88, 242. According to Real p. 327, the term 'pnsiAugated''is a corruption of prosciugare, which 
meanss to dry out. Symonds uses the adjective to describe areas of oil paintings, which have dried dull and matt. 
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ass well as resin containing media or turpentine.42 These oiling out or wetting out layers were used to re-
saturatee paint areas, which had become matt after drying, or to prevent a too strong sinking in of paint-
layerss applied on top. Another function frequendy described in treatises was to provide a smooth 
surfacee for easy spreading of the paint using a fast technique. Sometimes painters worked into the wet 
mediumm layer but other times they waited until this layer had sufficiendy dried. In either case, treatises 
recommendd spreading the oil or varnish layer as tiiin as possible since any excess of medium caused the 
paintt to discolour. The art of painting (1692) by the English art lover Marshall Smith provides a typical 
remark:: When a picture is dead coloured, we must avoid smeering it to much with oyle, for the more speedy and easy 
finishingfinishing theron, which soon causeth the work to changed Paint cross-sections of 17th century paintings exhibit 
inn between paint-layers regularly layers of medium. Examples include the blue sashes in Frans Hals' 
(1581/85-1666)) St. Adrian miliciapiece (1627) in the Frans Halsmuseum, Haarlem (See chapter Indigo; Fig. 
16c,, d) and an orange in the Festoon of fruits and flowers, by Jan Davidsz de Heem (1606-83/84), 
Rijksmuseumm in Amsterdam (Fig. óa-c).44 In both paintings these medium layers are very thin (less than 
11 urn measured in samples). Presumably, when applying their wetting out layers, these masters took into 
accountt the same precautions as described by Smith a few decades later. 

InstructionsInstructions f or mixing colours to a lighter shade 

Anotherr method to overcome the effect of the oil's tendency to darken consisted of mixing the colours 
too a lighter shade. In odier words: by adding extra lead-white. Sources mainly given this advice for 
pigmentss where the paint can darken dramatically because of the high percentage of binding medium, 
andd for colours where a particular disturbing change occurs as the oil turns yellow. These problems are 
alleviatedd by adding lead-white because aside from lightening the colour, this pigment requires relatively 
litdee oil to be ground into paint.45 The Spanish artist Pacheco argued mat painting in a lighter shade was 
necessaryy in order to create a durable blue out of his Santo Domingo blue pigment. 

TheThe reason I wish to counsel that the blues be light is that the blue darkens with time and turns black. This is seen in 
landscapes;landscapes; and in my experience I have seen many draperies that were blue turn into a black blotch, so that the folds of 
thethe cloth no longer can be distinguished. But if the blue is painted light, it stays blue always and its highlights and shadows 
cancan be seen.46 

Pachecoo repeated his advice when discussing a blue consisting of smalt and lead-white.47 When mixed 
withh a lot of lead-white, smalt is also much easier to process. Pacheco also suggested that the colours 
usedd for portraits should be mixed to a shade that was lighter than the natural one so as to achieve 

42.. Examples of instructions on the use of wetting out layers include: Mayerne (1620-46); see Graaf (1958), p. 195, Smith (1692), p. 80, 
Lairessee (1707), vol. 1, p. 14, Palomino (1715-24,1795-97), vol. 2, p. 39. See also Carlyle (2001)1, pp. 213-17. 

43.. Smith (1692), p. 83. 

44.. Described by respectively Eikema Hommes et al (1999)2; Hendriks et al (1998). Frans Hals' use of intermediary varnish layers in indigo 
paintt areas is considered in chapter V. 

45.. KM) grams of lead-white requires only 9-13 ml oil in order to be ground into a workable paste: Gettens ct aL, (1993), p. 70. This observation 
concernss machine ground paint. Hand grinding takes a littl e more oil. 

46.. Pacheco (1649); see Sanchez Canton (1956 ), vol. 2, p. 85: 'Nueiu opinion. Yo soy tie opinion que lux amities se tabnn (tans... La cuasa que me muen a 
aamsejaraamsejar que scan clans his aytks es, porquc el a^ul con el liempu oscunce y lira a negv, como muestran los poises, y no por experiencia mochas nipas que fueron 
aytlesaytles tnelfas en una manclxi neura sin que se (klemmen los trains tie! patio, y sin/la clam, siempre es a^ul y se ivn sus clans y oscuns.' Translation by Veliz 
(1986),, p 73-74. 

47.. Ibid., p. 128: 'Ponientk baslante bianco, se Ijara una iempla alegre, no oscura antes se incline mas a clara, porque el tiempo k oscunce.' 
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paintss that were more durable. Indeed, when the paint darkens, it detracts from the likeness.48 Other 
painterss recommended mixing a lighter shade for the colour green. 4'J Some painters also applied the 
mixingg of lighter and cooler shades to a wider range of pigments and colours. The Italian writer Carlo 
Cesaree Malvasia noted in his Felsinapittrice, vite de'pittori Bolognesi (1678) in the description of the lif e of 
Gu idoo Reni (1575-1642), that Rem in his later works preferred to mix his paints with large quantities of 
whitee because he expected that the colours would be preserved more effectively: 

A.ndA.nd certainly one observes more and more clearly the truth of his prediction. While the paintings of others lose a great deal 
withwith time, his improve, the white becomes yellow and acquires a certain patina that reduces the colour so that it looks true 
andand natural, whereas the other [paintings] are darkening too much, and equalise in this smoky obscurity, so that no 
longerlonger the gradations, the halftones and the main light can be recognised nor to be distinguished?" 

Reni'ss working method was not unanimously accepted at that time. It was rejected in 11 microcosmo delta 
pitturapittura (1657), which was written by Francesco Scanelli. Scanelli argued that painters should depict the 
presentt reality as effectively as possible instead of concerning themselves with the future.51 In the 17th 

andd 18th centuries, painting in a lighter shade seems also to have been applied to the copying of 
paintings.. According to the notebook of Richard Symonds, Canini warned his assistant Antonio Maria 
whenn the latter was copying a landscape painting in which apparendy mainly black and green earth 
pigmentss were used: Keep all colours lighter than those of the original because all blacks <&  terra verde turn blacker 
&°&°  darker afterwards.^1 Palomino gave the painter the following advice: 

ImportantImportant advice about tints for copies. Also be advised that in all cases the tints should be somewhat cooler or fairer than 
theythey appear in the original because the original colours have already degenerated with time, and because your colours will  be 
subduedsubdued when they are blended and mixed. In addition, the colours will  stem softer when they dry. especially in blue or 
carminecarmine cloths, the deterioration wrought by time must not be imitated, because if these are made sombre from the start, 
andand then time does its work, the colours will  turn out far inferior to the original?7' 

DevelopmentsDevelopments in methods to combat the discoloration of smalt oil paint 

I nn the second half of the 16th century smalt began to be widely used in painting as a cheap substitute for 
azuritee and ultramarine.54 Although smalt could not easily be used in oil, painters nevertheless continued 

4H.4H. Ibid., p. 150: 'Temptark el ptnttir sus cokres algo mas clams que el natural, porque casi siempre osamcen' 

49.. This was advised by the Roman pamttr Ganini; Symonds (1650-52); see Beal (1984), pp. 5, 242, and Bardwell (1756), p. 40. 

50.. Malvasia (1678); see Zanotti (1841), vol. 2, p. 59: 'Egli alia per fine Ixt mluta jar co.a, ed al am/rari» tie' buoni maestri passati, se arrisdnato oprar 
smoderatamentesmoderatamente la biacca a porre giu una sola penuellata delta quale, solera anisar Lndorico sua maestro, bisognare pensani un'anno intent; e certo cix si osserva ovni 
dipiudipiu antrum il sua presagio, die don le pit lure degli altri  periiono tanto ml tempo, It sue acqmstermm, ingiallendosi quella biacca, e pigkando una certa patina, die 
rid/teerid/tee il  colore ad un rcrv, e bnnn naturale; ore 1'altnt annerendosi troppo, ed in quella affumtcata osmrita ugnaghandosi, nun losdam conoscers e distinguere ilpüt e 'I 
meao,meao, le me^c tinte, e i kmi principalis Although the extra lead-white would have overcome the effect of the oil's darkening, it would have been to 
thee detriment of the colour-fastness of various paints. In fact, the degree to which light-sensitive paints, such as yellow and red lakes, discolour 
iss connected to the amount of lead-white that has been added: Saunders & Kirby (1994)1, pp. 90-91. 

51.. Scanelli (1657), p. 114: 'Ma ksciomo una tal ragtone per insufficiënte, perclie tlert chi opera ihpo la dtbita preparation sodisjare con ognipotere in online alia 
presentepresente prima valuta, e px>i tralasaare alia prima causa del tutto gl'incerti effetti deljutum.' 

52.. Symonds (1650-52); see Beal (1984), pp. 5, 242. 

53.. Palomino (1715-24; 1795-97), vol. 2, p. 59: 'Aditrtencia importante para las tintos en las coptas. Tambien se adtierte, que en tado caso lad tintas sean algo 
masmas frescos, a liermosos tie h que parecem en el original, asipor k que en este IMIH degenerado y a con el tiempo, coma por A que estas se apagan a el unirlas y me~ darks 
unasunas con o/ras demos de lt>  que aslujan a el secarse;y tspeciabnente en ksponos acties, y carmines no Ijciy que dexarse llevarde la ileterioradu del tiempo porque si estas 
desdedesde luego se matan, despots el tiempo lioce su »fida,y quedan muy infertores a el original' Translation by VeÜ2 (1986), p. 160. 

54.. Mühlethaler & Thissen (1993), p. 114. 
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too seek ways to use this inexpensive and easily available blue pigment in oil paint. De veri precetti della 
pitturapittura (1587), by the Italian painter and art theoretician Armenini, gives the first discussion of painting 
withh the pigment in oil. 

ThenThen there is smalt, which even if the colour is very fine requires adroit handling and that its mixtures be well ordered. 
SinceSince if what is worked does not come out at first painting [alia prima], to correct by repainting is laborious. Because the 
oiloil  is seen to ootgfrom every spot that is daubed with the brush, this covers the brightness [of the colour] and blurring it 
soso that, in short, it turns outyellowish.55 

Armeninii  believed that the formation of the oil skin could only be prevented by very careful handling of 
thee smalt paint. De Mayerne noted down advice by Rubens that is in fact almost a repetition of 
Armenini'ss instructions. 

ToTo make smalt beautiful and bright, one should mix it quickly with the vernice and apply it carefully and don't tire 
yourselfyourself by stirring too much while the paint is wet, because this movement ruins the colour. But when dry, you can work 
onon top just as you like.56 

Otherr texts suggest that 17,h-century painters developed all kinds of techniques that facilitated painting 
withh the pigment. The previously quoted instructions for applying smalt with water-based media or a lot 
off  lead-white are examples of this. Painters also tried to ensure that for smalt (and other coarsely ground 
bluee colours) the excess oil was effectively absorbed by the ground or underlying paint-layers. At the 
beginningg of the 17th-century, painter and art-theoretician Karel van Mander described several tricks for 
encouragingg the oil to 'sink in' when painting with smalt, in his Den grondt der edelvry schilder-const (1604; 
Fig.. 7).57 He mentioned the use of poppy oil; this is a more fluid oil than linseed oil so it can penetrate 
thee ground layer more effectively. He also mentioned pricking the priming layer with pins to create a 
porouss surface that can be penetrated by the surplus binding medium. Paint reconstructions show that 
thee paint's sinking in can indeed be facilitated by sticking pins into a chalk and glue ground on panel. 
Howeverr the trick only works when a thin fluid oil is used; the pin pricks have no effect with a tough, 
thickenedd oil. According to Van Mander, some painters also absorbed the surplus oil by carefully 
coveringg the paint with blotting paper.58 Finally he stated that others used an oil that was prepared 
accordingaccording to experience. Van Mander did not reveal this oil's composition. It is quite possible he was 
referingg to an oil diluted with a solvent since this medium was repeatedly recommended in later 
instructionss for smalt.59 According to the De Mayerne manuscript, the painter Abraham Latombé added a 

55.. Armenini (1587; 1971), p. 128: 'ci c poi il  smalto, il  qnal colon se henjara sotilissimo, cgB rok essen maneggiato can una assoluta destret^a, e con le site 
mesticlxmesticlx bene ordinale percioclx se quelh clx si larora nan riesce alia prima jinito bene in quel modo clx devejian, e molto jaticoso pot a accomodarb ml ritornarui sopra, 
perciopercio clx ognipoco clx su ri sipexti con ipenelli, si rede clx 1'oglio k soptravan^a, h ricopn la sua vht^a, la appanna di modo clx in bnre ditttcn giali^a' 

56.. Mayerne (1620-46); see Graaf (1958), p. 191: 'Perjar la smulta helia e clmra, bisogna temperarla con rerniu fosto, & metier la piano «*" non affaticarsi, a 
mescolarmescolar troppo mtnln il  colon è Immidu, per clx questa aggitatione quasi a il  colon: Ma cssentk secco si pun lauorar di sopra come ti place.' In the 17,h century, the 
termm varnish (tvrnice) was used not only in its present sense but also to indicate an oil binding medium, which did not necessarily have to contain 
resin. . 

57.. Mander (1604)1, f. 50r: 'Smullen willen ingesc/joten wesen, om minder Ie ïerstenen. De smalten be/jocnn wel in Ie seinden. Hierom eeniglx pnckcUn met naelden 
dicfj/dicfj/ Imn penneelen om SHICX te glxmeten. Sommiglx bliesen cladtpapier en lie/en ilie doer op ligglxn waer mede sy Ijaelden it'ofy tiaer iryl. En eenigh''ander moeiden met 
IxuhaedsIxuhaeds oly, ander ranglxltjckenglxhrifycken olygltemaeckt metpractijeken.' 

58.. Various 17lh-century writers mention charta bibula as an equivalent for cladtpapier, which means blotting paper, Miedema (1973), vol. 1, p. 
607. . 

59.. It is conceivable that in Van Mander's day painters would have come up with the idea of adding a solvent to the smalt paint. Indeed, in the 
16**  century, many references show that solvents were frequendy used in the binding medium and were often added to varnishes. For instance, 
inn his Idea del Tempto della Pittura (1590), the Italian painter and art theoretician Lomazzo (1590; 1965), p. 71 mentioned that in oil painting one 
used:: ' . . ./ colori macinati con ogho di mice, <ó" di spica, Ó" d'ahre cose.' 

25 5 



feww drops of lavender oil because: the paint penetrates, it absolutely does not shine and it absolutely does not acquire 
anan oily skin on the surface and never dies, so it remains beautiful.™ The studio handbook entided Victoria, au nom 
dede dieu. anno 1622, part of a relatively unknown manuscript by De Mayerne, recommends a similar 
proceduree and continues that for the deepest shadow areas: your may add there some drops of water. This 
makesmakes it [the colour] even brighter. 61 When some water is stirred into linseed oil, the viscosity of the 
bindingg medium increases considerably. This would assist coarse pigment particles to remain in place. 

Vann Mander's advice to cover the wet smalt paint with blotting paper is decribed later in the 17th 

centuryy by De la Fontaine in his L'Academie de lapeinture (1679).62 Very small pieces of paper had to be 
thrownn on the wet paint surface. After these papers had absorbed the oil, they could easily be removed 
byy placing the painting upright when the paint was almost dry. About half a century later, Palomino 
mentionedd that it was useful to apply absorbing paper to the edges of the areas where smalt was used.63 

Vann Mander's method of treating the priming layer with pinpricks is not mentioned in any other text. 
Thuss far, analyses of paintings have also not yielded evidence of this working method. Here, Van 
Mander'ss information may reflect a rarely used painters' technique. Possibly he merely recorded the 
extremelyy time-consuming pinprick method so as to emphasise the craftsmanship that was needed to 
deall  with smalt. The quest for better application techniques for smalt appears to have continued 
throughoutt the 17th century. It was De La Fontaine who in 1679 first advised allowing a painting to dry 
horizontallyy to prevent the disturbing dripping of the blue paint.64 Palomino also suggested that a 
paintingg with wet smalt paint should be left to dry horizontally. Surpnsingly, he noted that the painting 
hadd to be turned face down. This was clever, for the grains of smalt would move to the surface of the 
paintingg thereby preventing the formation of an oil skin. Thus, the instructions show how the most 
effectivee methods for painting with smalt took shape during the 17th and early 18th centuries. Yet this 
didd not mean that painting with smalt became ever easy. This is demonstrated by the tricks that 
Palominoo was forced to resort to so as to apply the pigment to his painting in a satisfactory manner! 

II .. Methods to combat the paint' s discolouring as caused by the pigment's discoloration 

DiscolorationDiscoloration of pigments 
Mostt inorganic pigments have a good colour-fastness. However, a number can still cause problems. 
Underr the influence of light, red lead can turn dark or even grow lighter.65 Vermilion, a red mercury 
sulphide,, is generally durable. However, when the paint is lean and the pigment particles are poorly 

60.. Sec note 35. A similar method for working with smak is mentioned on pp. 180, 191. 

61.. Mayerne (1623-44), f. 108r: 'Pourpeindre du sc/malf. Desmesles arec fjuyle imstre sclmalt bien tspais <Ó" avec dupetrolin Ie remies comme il(hit es/re. De eek 
avtcavtc vastre blanc en tins n/s coukurs. au plus brun tipsely pame~ meltre ét loc en tvstn scbmalt, y pomts meltre quelques goultes d'eau. Cela Ie rend tun! plus frais' 
Inn almost similar terms, this procedure is recommended in a recipe for painting with azurite (f. 108v) although the advice to add some drops of 
waterr is here omitted. De Mayerne sometimes recommends spirit of petroleum for diluting blue and green paints; Mayerne (1620-46); see Graaf 
(1958),, pp. 150, 156 and more commonly for diluting varnishes and dissolving resins: p. 74. 

62.. Fontaine (1679), vol. 2, pp. 16-17: 'Pour empesclxr quelle ne mult. Qmnd mus nuns jail  tvstre draperie, triuspastercs wstre tableau sur tem, on bien sur 
untunt table, apres nus prendrés du papier mamé, comme papier gris de marcljand, Ie romperis par petifs morceaux, <è" k hisserés Iomber par dessus mstre draperie, 
principaUementprincipaUement sur ks ombrages aprés Ie papier tirera tout f/milk, & quand tont Ie bleu sera comme stick, que nous appellons imbue OH enbus, encore que la couleur ne 
serasera seiclie, Ie papier empécfxra que la couleur ne coulera pas. Pour oster Ie papier, il  Jout faire tomber Je tableau sur un com, tout Ie papier tomhera. Note's qu 'il  ne fay 
fautfaut laisser seiclxr parce que mus ne l'en pourriis plus oster. 11 ne faut point mettre de gros morceaux, pane qu'tlmarqnermt la draperie.' 

63.. See note 16. 

64.. See note 62. 

65.. West Fitzhugh (1986), pp. 115-18. 
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bound,, paint can blacken if exposed to atmospheric pollutants.66 Orpiment, a semi-opaque bright yellow, 
andd realgar, an orange yellow, are both arsenic sulphides and are known to be affected by the action of 
light.. It makes them change into arsenic oxides that have a transparent white colour.67 In many 16th and 
17thh century oil paintings, smalt particles have partially or completely discoloured. It is now proven that 
thiss is because the potassium in the potash glass of which smalt is made, has migrated into the oil 
medium.. This process lowers the basicity of the glass to such a level that smalt's colouring component 
cobaltt looses its blue colour.68 In many paintings, the surfaces of verdigris glazes have turned an opaque 
brown.. The precise cause of this discoloration has still not been established.6y Another group of 
pigments,, including umber, lampblack and asphalt contain coloured components (i.e. tar and other 
hydrocarbonn compounds) that can penetrate to both the top and the lower layers of paint. Optically, 
thiss iDleeding' can be extremely disturbing.7" 

Discolorationn is most likely to occur with pigments that are made from organic colorants. So that 
theyy can be used in oil painting, most organic colorants are first made into lake pigments. This process 
involvess allowing the colorant to form a precipitate onto a white substrate, commonly aluminium 
hydroxide.711 Other white substance such as chalk and other natural white earths were also used. The 
colour-fastnesss of the lake colours is extremely varied. Good carmine or madder lakes reasonably light 
resistant,, while other red lakes, such as brazil wood lake, can fade rapidly.72 All yellow lakes have a 
mediocree to extremely poor colour-fastness; this includes scbietgeel [in British sources also denoted as the 
pinks],pinks], which can have yellow, yellow-brown and yellow-green nuances.73 Also the blue colorant indigo 
cann rapidly fade in an oil medium when exposed to light.74 

Thee degree of colour-fastness gready depends on the pigment's quality. For instance, depending 
onn the origin of the colorant, the colour-fastness of the various red lakes can vary tremendously. The 
wayy in which the pigment is manufactured plays a role too.75 In the past expensive pigments were 
regularlyy adulterated with cheaper but visually compatible pigments. This kind of tampering could 
greadyy reduce a pigment's durability. 

HistoricalHistorical knowledge about the durability of pigments 

Literaturee sources reveal that painters were knowledgeable about durability of the various pigments. 
Hence,, in De teeckenkonst (1636), the Dutch writer and poet Cornelis Biens praised the durability of 

66.. Spring & Grout (2001). Feller (1967) has studied the darkening of vermilion by light. See also Gettens et al. (1993)1. 

67.. Wallert et al (forthcoming); Dubois et al. (2001). 

68.. Boon ctaL (2001). On the composition of smalt: Riederer (1968). 

69.. The chemistry accompanying the colour changes of verdigris glazes has been discussed by Kühn (1993)1, and others but information from 
thee literature is conflicting. Berg et al (2000), p. 19 suggest that this chemistry involves three important processes which are accelerated by 
dissolutionn of copper pigments in the medium. These processes are: initial partial formation of (reduced) copper (I) complexes in the drying 
process,, hydrolysis of the ester bonds of the polymerised triglycerides to form a copper-based ionomer and, in the possible case of 
discolorationn to brown, formation of finely dispersed CuO. 

70.. Kittel (1960), p. 303. 

71.. Hermens & Wallert (1998), pp. 274, 292.. 

72.. Saunders & Kirby (1994)1, p. 86; Schweppe & Roosen-Runge (1986). 

73.. Saunders & Kirby (1994)1, p. 86. On the terminology of .rdnr/-yellow or .ir/^-yellow: Goedings & Groen (1994)1. 

74.. The fading of indigo in oil paintings will be considered in chapter V. 

75.. For example, the colour-fastness of red and yellow lake pigments is strongly influenced by the kind of metal salt onto which the dye has 
beenn precipitated: Saunders & Kirby (1994)1, pp. 86-87. 
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ultramarine,, writing that it can above all others be used beautifully and undying for skies, distant landscape and 
clothing.clothing.1616 Red lead, verdigris, asphalt, lampblack, indigo, schietgeel and red lake were almost always 
regardedd as problematic. The Dutch painter Eikelenberg stated that: Indigo, once it is used by the painters, is 
subjectsubject to decline, to die pale?1 Palomino commented on verdigris: When it begins to decline, however, it ends being 
anan infamous dark brown.7H 

Usuallyy painters are unanimous in their description of the type of discoloration mat can occur 
whenn particular materials are used. Occasionally there are remarkable differences. For example, sources 
describee a variety of phenomena, which would occur during ageing of paint containing lampblack. This 
blackk pigment, which consists mainly of soot (carbon), is made by incomplete combustion of oil, tar, 
pitchh or resin.7'J In his Vite (1568) Giorgio Vasari notes various times that lampblack always darkened 
severely.. De Mayerne stated that paint made of this pigment could turn yellow and an English 
manuscriptt on portrait painting entitled The art of painting in qyle by the life (1664) mentioned: some will  use 
nono lampe blacke in there pictures in oyle... for say they it will  fade in time. Eikelenberg observed that passages 
whereinn lampblack had been mixed with lead-white, in time obtained a whitish appearance as though 
weather-stained.800 Since at the time the combustion process could not be precisely controlled, 
lampblackk contained a high proportion of tar and other hydrocarbon compounds.81 Depending on the 
bindingg media and pigments used with the black, these impurities could possibly have resulted in 
differentt types of discoloration. 

Sourcess frequently remark that a pigment's colour will last for a long time if it is a high-quality 
pigmentt and that it wil l soon disappear if the pigment is of poor or mediocre quality. Painters detected 
majorr differences in the colour-fastness of the red lakes especially. For instance, as the Spanish painter 
Pachecoo said: For painting in oil, carmine [a cochineal lake] from Florence is better than that from the Indies, and it 
isis more sure and durable, although the one from Honduras is not badP-

Becausee painters knew that a good pigment was needed to ensure a durable colour, their manuals 
describee many methods of determining whether one was dealing with a good and unadulterated 
pigment.. Hence, in De groote waereld in 't kleen geschilden (1692) the Dutch painter Wilhelm Beurs gave the 
followingg advice to the amateur painter: The best yellow schietgeel is [an] intense yellow; it dies the least after being 
hunghung in private or in other stinking places. ̂ Beurs stated that the quality of red lake could be determined in 
thee same way. However, painters will by far not always have been in a position to adequately evaluate 
thee durability of their pigments when they purchased them, and will have generally bought their 
materialss on good faith. Typical of this is the above-quoted comment by Pacheco, who mentioned the 
placee of origin as the only selection criteria for evaluating good carmine. 

76.. Biens (1636); see Klerk (1989), p. 56: 'Uk. verswijglx /tier bet hosllijik ultcrmarijnblacH, dat tot hicbt, lerre landtscbap en clcederen baren alle andere sdmon en 
onbesttrfclijckonbesttrfclijck gltelundell kan werden' 

77.. Eikelenberg, (1679-1704), p. 741: 'De indigo na dat yj van de sdnldersgebruijkt ivmalonderworpen it bleckagtig tt T-ersferren.' 

78.. Palomino (1715-24; 1795-97), vol. 2, p. 70: 'pen en comen^ando a declinar, ticne a pararen un parch ohscnn infame.' 

79.. Kittel (1960), pp. 370-89, Winter (1983), Hess (1965), Stijnman (1998). 

80.. Respectively: Vasari (1568); see Milanesi (1878-85), vol. 4, pp. 185, 378, vol. 5, p. 533, Mayerne (1620-46); see Graaf (1958), p. 48, Art of 
PaintingPainting (MS Harley 6376) p. 100, Eikelenberg (1679-1704), p. 687: 'Lamport met kodml in off werd gcbnfykt rersterft. Imwgen de plaatsen daar mee 
bestrekenbestreken wilagtig uitslaan als was er 't weder in.' 

81.. Stijnman (1998). 

82.. Pacheco (1649); see Sanchez Canton (1956), vol. 2, p. 83: 'El carminparapintar a oh es mejar de Ftarencia que de India, y es mas seguro y durable, 
annqueannque mi es mah el de Honduras.' Translation by Veliz (1986), p. 73. 

83.. Beurs (1692), pp. 14-15: 'De beste geek sdnjtgeel i<  die lxmg~geel it, en dan minst besterft, wanneer ̂in privaten, of andre stinckende plaateen geliangen keft... 
Lak...Lak... Men kan ~e ook. beproeivn ettn als tie ligte sdnjtgeel' 
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Painterss did not only distinguish the different qualities of each pigment, they also separated the 
variouss pigments into better or poorer kinds. To them, a good pigment meant one with an intense 
colourr that was also durable. A clear example of this is to be found in a survey of the various red 
pigmentss in Der Wohl anfuhrende Mahler (1719; Fig. 8), by the German painter Joan Melchior Crocker The 
redred colours are very different, and the one is better than the other both in terms of beauty and durability. In fact, vermilion 
isis almost the most beautiful and durable of all the red colours.** 

DifferencesDifferences of opinion about pigments' colour-fastness 

Sometimess the opinion of the old masters with regard to the colour-fastness of a particular pigment 
differss with what is presentiy known. For example, nothing in the sources indicates that anyone had 
noticedd that paints with orpiment and realgar could fade and become transparent.85 We know now that 
thee discoloration of smalt paint can be caused by both by a yellowed oil binding medium and by the 
diminuationn of the blue colour in the pigment particles. The colour change in the smalt particles will 
presumablyy become visible within 25 and 50 years.86 However, in the sources consulted, painters did not 
seemm to have been aware of this type of discoloration. Only yellowing and turning black (i.e. the 
darkening)) of smalt oil paint is mentioned in connection with a discoloration caused by the oil 
medium.877 As suggested in the previous paragraph, remarks that smalt discoloured or could die were 
alsoo associated with this kind of discoloration. Possibly, the effect of the diminuation of the blue colour 
wentt unnoticed because it was masked by the oil's yellowing and darkening. 

Occasionallyy in sources we find very different opinions about a pigment's colour-fastness. 
Sometimess this is connected with the fact that the sources did not have a fixed terminology for the 
pigments'' names. Hence, the term ash {eendree, as, ashen) was regularly used for azurite, for lesser qualities 
off  ultramarine, as well as for blue verditer, an artificial blue copper pigment.88 Apparent differences of 
opinionn of the various painters about the durability of ash may well have been due to this unclear 
terminology.. In addition, differences in quality or due to adulteration can be responsible for the 
contradictoryy judgements concerning durability. Painters almost always considered vermilion to be one 
off  the better pigments for oil painting and valued it for its colour-fastness. However, De Mayerne 
recordedd two remarks by the painter Van Somer where he warned that vermilion could die.Hy Van 
Somerr may have had this negative experience due to having mixed his vermilion paint so leanly that the 
pigmentt was left vulnerable to react with atmospheric pollutants. Another explanation may be that the 
vermilionn he was dealing with was either of an extremely poor quality or was adulterated. Particularly the 
pre-groundd and ready-made variety would have often been mixed with the non-durable red lead. 
Marshalll  Smith mentioned this fraudulent practice in The art of painting (1692): 'Vermilion if it have glittering 
specsspecs in it; or of very light colour, it is not good as being mixt with red lead.,w In Van Somer's days, vermilion was 

84.. Cröker (t 719); see SchieBl (1982), p. 94: 'Die rotlxn Ftirben simt SCIJT untersclMedScb, unci an LiebUcbkal umi Bcstündigkeit cine der antlern iiberkgen, wie 
eienneienn tier Zinnober seiner die scimnste unci bestiindigste unter (leu rotljen Farben int.' 

85.. Painters had only noticed that these yellow pigments, when mixed with other colours, spoiled fix paint. Sec section III . Palomino (1715-24; 
1795-97),, vol. 2, p. 52, mentions the darkening of orpiment in oil. 

86.. According to Boon el aL (2001), p. 960, the onset ot smalt's discoloration process would be a relatively rapid phenomenon, which would 
takee 25-50 years to be noticeable to the viewer. 

87.. Smith (1692), p. 69: 'Smalt turns black in time: See note 15, 35, 55. 

88.. Mayerne (1620-46); see Graaf (1958), pp. 41, 169. See note 100. 

89.. Mayerne (1620-46); see Graaf (1958), p. 149: 'Ces couloirs omtrent {sclntgeel, lacque, notr d'yuoire, mine, rcrmillon, masticot, eendree, esmail' ami 
'Vermilbn'Vermilbn meurt <Ó*  tue lex aultres couloirs.' Van de Graaf (1958), p. 55 suggests that these remarks referred to watercolour painting where vermilion 
hass a less effective colour-fastness. However, this is not likely because all of Van Somer's other instructions refer to oil painting. 

90.. Smith (1692), p. 71. This fraudulent practice is also mentioned by Cröker (1719); see SchieGl (1982), p. 94. 
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onee of the most expensive pigments. De Mayerne included a price list of pigments that shows that 
vermilionn was six times as expensive as red lead, which suggests that mixing with red lead must have 
beenn an extremely profitable business!91 

Sometimess we see in die sources that a particular discoloration of a pigment is initially unknown, 
whilee it is noted by later generations of painters. In other instances, the colour-fastness of a certain 
pigmentt is initially considered insufficient, while later, because painters had learned to process the 
materiall  more effectively, a more positive opinion emerged. Examples of both developments are given 
inn the chapters on verdigris and indigo. 

HistoricalHistorical knowledge about the conditions that caused pigments to discolour 

Itt was well known that sunlight accelerated the discoloration of specific pigments. Sources regularly 
containn warnings about not exposing light-sensitive pigments, such as red lead, indigo, schietgeel and red 
lake,, to the sun. For instance, Cröker remarked in 1719: Indigo is not durable [when applied] to objects that 
mustmust stand in the sun, then it loses its colour?2 Therefore, advices about bleaching yellowed paintings in the 
sunn sometimes include a warning about light-sensitive paints. Palomino warned to approach the parts of 
thee painting that were painted with indigo with caution: because if it is much in the sun, it will  disappear'* 
Areass that had been painted with light-sensitive pigments could be covered with paper to protect them 
againstt sunlight. De Mayerne recorded a method for cleaning an oil painting where the colours have been 
ruined.ruined. It includes the following recommendation: 

[Thee painting is first cleaned with soap and water or just with water]. // must then be left for an hour or two in 
thethe sun. This will  lighten the sky and the landscapes in the distance that have been made with smalt, a^urite, masticot and 
lead-white.lead-white. However, the places with schietgroen and lake will  be ruined by the sun and the water. For this reason, these 
partsparts of the painting are covered with glued paper. The same applies to the trees and other kinds of green that are made 
withwith [a mixture of] schitgeel and masticot.94 

Thiss remark also demonstrates that painters were aware that water could ruin paints made from 
particularr pigments. According to the sources, red lake, schietgeel 2nd schietgroen were especially vulnerable. 
Dee Mayerne recorded the following from the studio book of Abraham Latombé: Schietgeel... This colour is 
eveneven less resistant to the air and rain than [red] lake; it fades, bleaches and decays?'* 

TheThe choice between permanent and discolouring pigments 

Cröker'ss warning about indigo shows that painters sometimes avoided certain pigments because of their 
limitedd permanence. In the De Mayerne manuscript we find the following advice against red lead: Red lead 
diesdies and is not good for oil [painting]; in order to make orange you must mix vermilion with schietgeel! ̂ Apparendy, 

91.. Mayerne (1620-46); see Graaf (1958), p. 146:''Vermilion. piüéen eau. [sign for ounce]/ 6(L... Mine. Red Jed. [sign for ounce]/ hi.' 

92.. Cröker (1719); see Schiefil (1982), p. 112: 'I/ulig id keine bes/dndige Farbc aufSaclien, so in der .manen Mien sollen, denn er rvrüere/ seine Farbe.' 

93.. Palomino (1715-24; 1795-97), vol. 2, p. 57: 'pen con cuidado si tiene anil, porquc .» es muck el sol, se In kt'ard.' Translation by Veliz (1986), p. 157. 
Caninii  criticised the practice of placing fresh paintings in the sun in order to speed up the drying of the paint, since this caused the fading of 
certainn paint areas: Symonds (1650-52); see Beal (1984), p. 233. 

94.. Mayerne (1620-46); see Berger, (1901; 1973), p. 126: ':.. .puis soil mis an sokil'pour me lieure OH deux. Le del' & lespaïsages esloignésjakts uw Esmail, 
Cendre,Cendre, Masticot, tó" Blanc depiomb, par cc moyen s'esclaircissent. Muis la OH il  ya de Scudegrün, & ilt  la lacque, k sokil <Ó" l'eau y nuisent equakment;par fan/ ces 
partiesparties dn tableau doibuent estrv courcr/es de papier tolk desstts. Les arbres <ö" autres ivrdures qui se font aivc k Sclntgeel & k Masticot sons tie se nombre' 

95.. Mayerne (1620-46); see Graaf (1958), p. 145: 'Sclntgeel... 'Sclntgeel... Ceste couleur, non plus que la lacque n'emltire ny 1'air ny Lt phtyc; se passé, se blanclnt, sen ra.' 

96.. Mayerne (1620-46); see Graaf (1958), p. 143: 'La mine meurt <fr  n'estpas bonne è Imik, /w[ur] faire unrangéjault meskr rermiliin s(clnt)teeele/isembk,
sehtnsehtn que besoing sera du bl(eit) Ó* de la lacque' 
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thee painter who gave De Mayerne this information believed that even light sensitive yellow lake 
pigmentss made more durable orange oil colours than red lead. In his Groot schilderboeck (1707), the Dutch 
painterr and art theoretician Gerard de Lairesse advised against non-durable verdigris: 

NotNot that one should use the verdigris in order to acquire a fine green: because, although it is the most beautiful, it is 
neitherneither the most pleasant nor the most lovely to the eye especially as it dies dreadfully and changes colour?1 

Manyy organic colorants that were extremely sensitive to light were considered to be completely 
unsuitablee for paintings in oils. These included juices of flowers and berries which painters frequently 
usedd for watercolours.98 These colorants were avoided because oil paintings were generally exposed to 
farr more light than watercolours, which were used for book illustrations and for coloured prints. 

Yet,, pigments were frequently used that could easily discolour. Schietgeel, indigo, red lake, smalt, 
andd verdigris were often used in 16th and 17th century paintings. If a painter had decided only to use 
permanentt pigments, he would have been left with a range that was far too restricted. Painters first and 
foremostt wanted to achieve a certain colour or a particular illusionistic effect and would therefore opt 
forr the materials that were the most suited for achieving this aim, even if this meant choosing materials 
thatt were not durable. For instance, it was important that painters had a yellow glazing pigment at their 
disposal.. Because a colourfast version of this pigment did not exist, they were forced to resort to light-
sensitivee yellow lakes such as schietgeel. The price also played a role. Earth pigments, which are very 
durable,, were generally cheap. But various stable intense coloured red, green and blue pigments were 
veryy expensive." When it became too expensive to use exclusively permanent pigments, the painter 
optedd for cheaper and less durable substitutes. For that reason, ultramarine, which was by far the most 
durablee blue pigment, was by some painters rarely applied while they used the problematic smalt to a 
veryy large extent. Similarly, as will be discussed later, painters used not only durable and extremely 
expensivee red lakes but also other, less effective ones. Along with the price, the painting's function also 
influencedd the use of materials. For instance, Palomino states superfine Italian or French carmine, ultramarine 
andand its ashes - these are not commonly used except for very exquisite things>m Another important factor in the 
selectionn of materials was whether the pigments were easy to work with. For example, indigo that was 
well-knownn to fade rapidly, was nonetheless regarded by painters as a serviceable pigment in oil 
painting,, since it had good colour strength, it covered well and, because of its fine-grained consistency, it 
wass easy to work with.im Orpiment, in sources often praised for its beautiful bright yellow colour, was 
ratherr cheap and was at the time generally considered to be durable. Nonetheless, the pigment was only 
usedd on a modest scale because it was extremely difficult to grind and its use required many precautions 
becausee of its extreme toxicity and limited compatibility with other pigments.1"2 In choosing their 

97.. Lairesse (1707), vol. 1, p. 359: 'Niet dat men ook, om een scJjoon groen te hebben, het spaanscljgroen moet gebruiken: want hoewel dit hef sdjimnsle %y, is htt 
nochtansnochtans Ixt aangenaamste en aeffetyefate in 't /mg niet, te meer doordien lief ^rj geweldig itmterft en van kolatr itranderf.' 

98.. Examples of light sensitive colorants used in book illuminations include: dragons blood, cornflowers, saffron. For these and other examples: 
Roosen-Rungee (1984), pp. 75-98. 

99.. Kirby (2000); Henny (1994). 

1(K).. Palomino (1715-24; 1795-97), vol. 2, p. 52: 'A estos se anoden por extraordinarios el carmin superfine de Ilahu, uFrancia, y el ultramaro y sus ceni~as, 
pmqutpmqut estos no segaslan communmentc sin» en cosas especialprimor' Translation by Veliz (1986), pp. 153-54. The French and Italian prefixes refer to the 
placee where the carmine was manufactured: Veliz (1986), p. 214. Scientific research into Velazcjues' paintings has shown that dearer pigments 
weree used for the more important paintings: McKim Smith (1989), pp. 51-69. 

101.. For instance Croker (1719); see Schiefil (1982), p. I l l : 'Indig... Es is! in den Oel-Farbcn cine sehr nüsHche Farbc,. 

102.. About orpiment's characteristics: West Fitzhugh (1997)2; Wallert (1984). Many sources state that orpiment was only seldomly used due to 
itss poisonous nature. For example Hire (1730), p. 667: 'On ne sen serf guerts dans la peinture, a cause aue e'est une mattere arsenicale <Ó~dangereuse' On the 
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materials,, painters wil l have continuously weighed up various aspects. Different considerations wil l have 
beenn decisive for each painter and even each painting. 

Thee 17th-century regulations of the Utrecht painters' guild includes an example of how painters 
selectedd pigments based on the destination of their work. In the 1630s the guild council decided that a 
schilderkamerschilderkamer or toonkamer would be established in Utrecht.103 This was an exhibition space for paintings, 
forr which the members of the guild had to provide a work every six months. Should the painting sell, 
partt of the proceeds were destined for the guild. Apparendy, not all of die painters recognised the 
usefulnesss of this schilderkamer, for the required paintings were not always faithfully delivered. In 1644, 
thee council found it necessary to impose a severe penalty on every member who did not comply and 
deliverdeliver a work made by himself to the above-mentioned chamber ̂ From this may be deduced that sometimes the 
workk of a pupil was handed in rather man a painting by the master himself. When after 1644, the 
painterss could no longer avoid their half-yearly obligation, they attempted to produce the requisite 
paintingg as inexpensively as possible. In the decree of 1664, the earlier warning was expanded with the 
injunctionn that the painting had to be an original, entirely painted up with its usual colours, in an appropriate 
formateformate Painters probably had made a habit of sending copies to the schilderkamer and executing these 
workss in an especially small size. In the painting up of this work painters did not use their normal colours, 
butt pigments of inferior quality. 

MethodsMethods for improving pigments in order to counter discoloration 
Painterss nevertheless attempted to give pigments that could discolour rapidly but which had great 
advantages,, acceptable durability by pretreating them. In 1642, De Mayeme recorded an excellent remedy to 
consolidateconsolidate indigo, schietgeel and [red] lake in oil from the painter Fettz. An addition of burned alum stone 
wouldd make the colours more intense and they never die when exposed to sun, rain or wind, which they normally 
dodo after a few hours in the sun,h)6 From die beginning of die 17th century, texts on painting techniques draw 
aa link between the purity of lampblack and the durability of die paint. From that time onwards, there are 
variouss recipes for 'burning' lampblack to ensure a long-lasting result. The manuscript The art of painting 
inin qyle by the life (1664) advised leaving lampblack glowing in an open pan on hot coals until it stopped 
smokingg then it will  continue well in qyle painting otherwise it will  not.X{)1 This process eliminated organic 
impuritiess resulting in a purer carbon.1"8 

otherr hand, orpiment is recommended by the Netherlandish painter Wilhelm Beurs for the rendering of yellow fruits and flowers in still-lif e 
paintings.. Study of Netherlandish 1 7rt,-century still-lif e paintings has revealed that in this aspect Beurs accurately described techniques used by 
hiss contemporaries: Wallert et aL (1999). 

103.. Muller (1888), pp. 29-33. 

104.. Ibid., p. 73: '. ..in de imrs^. Kamer te kirren een stuk werks, by Item gemaakt,..' 

105.. Ibid, p. 81: '... in de rmrsdirett Kamer te kieren een stuk werk\, by Ixm qcjfsgedaan, principaalgtlxelyk opgemaakt, met syn genmonetyeke koleuren, op een 
aangewtsenaangewtsen jormaat...' 

106.. Mayerne (1620-46); see Graaf (1958) p. 173: 'Excellent moyen pour fixer l'indko, It saudegriin <èr la lacque a Mie... Les cemkurs tont beaucoup plus 
orientates,orientates, & ayant esté exposées, au soleil, a laptuye & au rent, ne sontpoint mortes. Ct qu 'elks sont ordinairement, & tlanspeu d 'Ijeures au soldi.' 

107.. Art ojlpainting (1664), p. 108. Many instructions for burning of lampblack have been compiled by De Mayerne (1620-46); see Graaf (1958) 
pp.. 143, 148, 152,164,176-77. 

108.. It is striking that contemporary texts on (book) printing -the technique where lampblack found its main use- never mention these 
instructions.. Recipes for 'burning' lampblack are only found in sources dating from the 18*  century. Possibly, in printing technique a pure 
lampblackk was considered less important. NX/hen using the deep black printing ink that contained an extremly quick drying varnish, the 
problemss encountered by painters, will most probably not have taken place; Stijnman (1998); Verbal communication: Ad Stijnman (ICN). 
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MethodsMethods for constructing the paint-layer in order to counter discoloration 

Sourcess show that painters expected that the discoloration of binding media and pigments could be 
combattedd by composing the paint-layers systematically. As indicated in chapter one, the general 
practicee was to divide the painting process into three phases: the underpainting or dead-colouring, then 
thee painting up and finally the stage of retouching.109 By deploying a particular system for the 
constructionn of the paint-layers, which involved applying the pigments in the right way to the right layer, 
thee painter could exploit the advantages of the less colourfast pigments while reducing the risk of 
discoloration. . 

InstructionsInstructions for limiting discolouring pigments to the underpainting 
Onee method, which the sources frequendy recommend, consisted of limiting the pigments that were 
liablee to discolour to the underpainting. This advice concerns pigments, which because of their low 
price,, great colour strenght, or easy processibility, were useful for modelling or for the first layout before 
thee final application of colour. In this case, a thin top layer of a colourfast yet expensive pigment 
affordedd a durable result. Any discoloration of an underpaint-layer wil l not be particularly disturbing 
becausee its colour is more or less covered by another layer. By using them for underpainting, light 
sensitivee paints are also protected from discoloration to a certain degree, since the top paint-layer 
functionss as a filter so that the intensity of light to which the underlayer is exposed is reduced. As 
discussedd in chapter one, Wilhelm Beurs (1692) and Marshall Smith (1692), advised restricting indigo to 
ann undercolour for paints made of ultramarine or other permanent but expensive pigments. Paintings in 
whichh this technique has been identified will be discussed in chapter five. Some painters applied the 
'underpaintingg method' to the pigment umber. In the manuscript entitled Secrets in the noble arte of 
miniaturaminiatura of limning {c. 1653-57), the English graphic artist Daniel King wrote that, in his oil paintings, the 
painterr Harry Bryan used umber in the dead-colour for the carnation. Bryan avoided using the pigment 
inn the upper layers: 'bycause it dimes [=  grows dim] too mucb.'u" This effect is connected with the fact that 
bothh raw and burnt umber have a considerable capacity to absorb oil. This makes the paint looks dull 
oncee it has dried and can also cause the paint to darken dramatically. Later in the 17th century the use of 
umberr in an underlayer was also suggested by Marshall Smith: lUmber should be us'donly in dead-colouring, or 
inin deep shadows, which you cannot obtain by brown-pink [dark yellow lake pigment], [red] lake, etc, but from its 
body,body, it is of great use in dead-colouring ̂Smith, however, believed that umber could also be used in top 
paint-layerss as long as it was restricted to the darkest shadows. 

Painterss sometimes followed a principle similar to restricting the less colourfast pigments to the 
underpaintingg when working with various grades of the same pigment in order to be able to apply 
expensivee pigments economically. In his Traite' sur Ja peinture (1699), Bernard Dupuy du Grez 
recommendedd confining the best quality ultramarine for the top paint-layer and using cheaper kinds for 
undercolours.112Thee practice is most frequendy suggested in instructions for painting with red lake. This 
wouldd have been due to the vast differences in price between the various red lakes. A price list in the De 
MayerneMayerne manuscript shows that a high-quality red lake was 25 times dearer than the cheaper kinds.113 In his 

109.. This working method, which has been confirmed by scientific research of paintings, is described in detail in many 17lh and 18*  century 
testss including Art ofpainting (1664), pp. 99-105; Dupuy du Grez (1699; 1972), pp. 247-55; Lairesse (1707), pp. 12-14. Nico van Hout wil l 
exploree in detail the significance of the notions of dead-colounng and making up in his PhD. research on the dead-colouring stage in the work 
off  Rubens. 

110.. King (f. 1653-57), fol. 47r. 

111.. Smith (1692), p. 69. 

112.. Dupuy du Grez (1699; 1972), pp. 251-52. 

113.. Mayerne (1620-46); see Graaf (1958), p. 146: 'Locane. slAlUng 1. 2. 3. OH 25 s. tonce la meiUeurt, meurt pen Je bon' 

33 3 



manuall  for amateur painters Les premiers elements de la peinture pratique (1684; Fig. 9), the French amateur 
painter,, connoiseur and art theoretician Roger de Piles described how the painter should use these 
variouss types of red lake: 

ThereThere are two sorts of lake: the coarse and the fine. The coarse has a colour that is not permanent. Therefore it should be 
usedused as little as possible except for the dead-colouring of large draperies and for other areas that use a lot of paint. The 
good,good, fine lake comes from Venice. It is expensive but one uses it sparingly because it is only for the carnation. The ones 
thatthat are the most red and the least violet are the best.nA 

Off  course, De Piles did not restrict the ordinary 'coarse' red lake to the dead-colouring simply because 
off  its limited durability. At least as important was the fact that the colour hue and intensity of this lake 
weree clearly inferior to those of the 'fine' quality. Good red lake was also recommended for unmixed 
paintt and for glazes. In Principos para estudiar el nobilisimoy real arte de lapintura (1693), which, according to 
thee introduction, was intended for amateur painters, the Spanish artist José Hidalgo suggested this 
practicee for painting red and crimson red drapery (Fig. 10). 

Furthermore,Furthermore, red draperies are not to be glared: the darks are made with good carmine made thin, and the lights are of 
vermilionvermilion and white, and the half-tints are of vermilion and carmine. If a crimson is desired, gla^e it once or twice with 
goodgood fine carmine and reinforce the darkest shadows with bone black.n5 

Thee use of different quality pigments decribed by De Piles and Hidalgo appears to have been applied 
fairlyy generally. A handbook named Le petit peintre de mr. de St. Jeban that is part of the De Mayerne 
manuscriptmanuscript contains similar instructions. Other descriptions include those of Beurs (1692), Dupuy du 
Grezz (1699) and Palomino (1715-24).t16 

DiscussionDiscussion of differences in the working methods used to combat discoloration 
Theree seems to have been a striking difference of opinion among painters witht regard to the use of 
pigmentss of various qualities. Some authors advised restricting the discolouring pigments to the 
underpaintingg because they assumed that a colourfast upper layer was enough to guarantee durability. 
Otherss rejected this working method because they believed that durability would in fact be damaged by 
thee underlying colour. De Mayerne recorded the following advice: It is necessary that the first layer (that one 
namesnames the dead-colouring) should have colours as good as the last, otherwise the ones will  kill  the others, especially the 
beautifulbeautiful ones like the azurs tór.117The Spanish painter Pacheco shared the same view: 

114.. Piles (1684; 1973), p. 42: ' It y a de deux sortcs de toque, la grosse ei'la fine. La grosse laque est une couleur qui nc dure pas; e'est pourquoi ii  nc sen faut 
sertirsertir que le mains que /'an petit, si ct n 'est pour ébaucfjer de grandes draperies, ou d'autrts c/joses dans ksqutles il  en entrust beaucoup. ha bonne toque fine tienl de 
Venice,Venice, elk est clxre, mais ton en use bien peu quand ce n 'est que pour Its carnations. CeUe qui est la plus msec, ou la mains tiotette est la malkurt.' 

115.. Hidalgo (1693; 1965), p. 8: 'Mas no admiten buna, las ropas coloradas, los obscurvs de but/i carmin basto, y los clans de bermelhn, y bianco, y las medias 
tin/astin/as de bermellon,y carmin. Y si se quiere carmesi, se baha una, it dos iv^es con buen carmin fine? Translation by Veliz (1986), p. 135. 

116.. Mayerne (1620-46); see Graaf (1958), p. 151, Beurs (1692), p. 37, Dupuy du Grez (1699; 1972), p. 251, and Palomino (1715-24; 1795-97), 
vol.. 2, p. 69.. 

117.. Mayerne (1620-46); see Graaf (1958), p. 143: 'N.B. II fault que la premiere couclie (qu'on app[el]le le Todtjarben) soil de couleurs aussi bonnes q[ue] la 
derniirt,derniirt, auiSrement les vnes tuent les aaltres, specialement les belles comme les a^urs <èrc? 
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SomeSome are also accustomed to working curtains or cloth with red earth of Levante or with haematite and white before 
shadingshading and glaring with carmine. But I am of the opinion that even those things that will  be glared should be worked 
withwith good colours because in that way it [the colour] is permanent and more durable.™* 

Thesee contradictory working methods may be due to the fact that painters made different demands of 
theirr paintings' durability. Pacheco's information was part of a learned discourse on painting in which he 
expoundedd upon the conditions that a painter had to fulfi l both on a theoretical and technical level. He 
hadd the ideal of an erudite and skilful painter in mind, an ideal that was also accepted by the humanist 
circless that Pacheco frequented.119 Within this context, it is not surprising that Pacheco rejected 
pragmaticc painting techniques and emphasised the image of a competent painter who built up all the 
layerss of a painting using only the best and most durable paints. 

Sometimess sources mention painting techniques for durable colours that may at first seem 
contradictory.. Along with the advice that indigo should be restricted to the underpainting, there are also 
instructionss in which the pigment was to be applied to the top layer. This is a working method that has 
beenn observed in various 17th century paintings including works by Frans Hals (1581/85-1666), Judith 
Leysterr (1609-60) and Johannes Verspronck (1597-1662).12() However, the authors that recorded the last 
methodd were well aware that this pigment could discolour and tried to prevent this from occurring. 
Differencee in practice seems to have been due to the fact that painters had different ways of combatting 
thee same kind of discoloration. One of the methods used by authors recommending indigo in top layers 
consistedd of applying the blue with only litde lead white. Palomino warned: that the lights not be made too 
lightlight because the indigo colour easily weakens; therefore it must always be worked high in colour.  ̂ Apparendy 
Palominoo tried to overcome indigo's tendency to fade by using a lot of indigo in the paint and therefore 
optingg for a dark and intensely blue colour. This advice contradicts the recommendations for mixing 
colourss to a lighter shade as discussed in the previous paragraph. However, those instructions were 
aimedd at countering the oil medium's tendency to darken. Palomino was refering to a very different type 
off  discoloration; fading of indigo that is caused by light. 

InstructionsInstructions for a durable application of unstable pigments in the top paint-layer 
Inn many cases painters would not have wanted to restrict the less colourfast pigments to their 
undercolourss as these were particularly suitable for the upper layers because of their working properties, 
beautifull  and intense colours or qualities as gla2es. Sources describe various ways of applying unstable 
pigmentss to top layers in such a way that die risk of change was reduced. Palomino's suggestion to mix 
indigoo with a touch of lead-white is an examples of this. 

Historicall  texts describe several methods to combat the discoloration of verdigris glazes. They 
advisee that in order to preserve the green colour a litde bit of varnish should be added to the oil 
medium.. An artist's manual known as Pictoria, collected by De Mayerne, recommended: To preserve the 
colourcolour of verdigris well, a little varnish should be mixed on the palette.^— Other instructions warn that the green 

118.. Pacheco (1649); see Sanchez Canton (1956), vol. 2, p. 84: 'Tambiéti algunos acostumbran Iabrar cortinas o pahos que ban de ser banados con almagrade 
Lerante,Lerante, o con albi'n y blanco, oscurecicndolus con curtnin y un poco de negro, pen? soy de opinion que las msas, antique Ijayan tie ser bahadas, ie labnn con buenos 
colons,porquecolons,porque esmasperpetuay durable' Translation by Veliz (1986), p. 73. 

119.. Veliz (1988), (19H6), pp. 31-33. 

120.. The use of indigo by these painters and the historical painting recipes for indigo are dealt with in chapter V. 

121.. Palomino (1715-24; 1795-97), vol. 2, p. 67: 'y es belksimo color y muy duke de Iabrar, pen tiene tambien sus condidones: y laprimeru es, que los clams no 
scanscan demasiado clans, porque jacibnente ajlo\a,y asi se lu de Iabrar siempre stibido de colour.' Translation by Veliz {1986), p. 166. 

122.. Mayerne (1623-44), fol. 80r: 'Drops rtrls, Doibuent prmitrtment estre esbauclxs de blanc & de noir clmbon de pierre, pms place's pour la 2. jois de tvrdel, 
rebaussisrebaussis de massicot. Pour bien /aire lenir la couleur au rerdetjauty mesler unpeude tvrnix sur la palette.' Recipes that describe methods to prevent verdigris 
glazee from turing brown will be dealt with in chapter IV. 
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glazee needed to be varnished afterwards. In 1691, die still-lif e painter Jacob Bogdani (c. 1660-1724), who 
workedd at the English court, believed diat: 'Green leaves, of a light green, & in some places where the light shine 
thro'glasethro'glase them places with distilled verdigris ground in oil, <&  as soons as dry - varnish them places over with coppell 
varnishvarnish or else it will  turn blacks Bogdani emphasised that only those areas that were glazed with verdigris 
weree varnished, and that this varnish needed to be applied as soon as the glaze was dry; that is the 
momentt that the varnish can be spread without mixing with die verdigris glaze. Paint reconstructions 
havee demonstrated that both a varnish that covers the verdigris glaze and an addition of varnish to the 
oill  medium provide (at least some short-term) protection against discoloration.124 Applying a varnish 
locallyy in order to prevent the paint in the passage concerned from discolouring was sometimes 
recommendedd for light sensitive pigments. In the De Mayerne manuscript we find the practice described 
forr orange colours made of schietgeel and for paint made of indigo and lead-white. Palomino advised 
varnishingg orpiment paint-layers as soon as they were dry so as to preserve their yellow colour.125 Most 
likely,, a varnish layer inhibited to some extent the penetration of (UV) light that contributed to the 
degradationn of the schietgeel, indigo and orpiment pigments. 

Pachecoo tried to preserve a paint made of light-sensitive carmine and lead-white by means of the 
underpainting.. He suggested: If some rose-coloured drapery must be worked, it is more permanent if the 
underpaintingunderpainting is painted with vermilion. Then work the drapery with carmine and white and it can be glared or left 
ungla^ed.ungla^ed.126126 Indeed, in the course of time, the vermilion's intense red could still glow through the 
discolouredd carmine layer.127 Other sources also recommended the same or similar construction of 
layers.. Yet, only Pacheco linked the technique with the colour's preservation. Most painters may have 
appliedd this combination of layers simply to achieve the special colour effect. 

123.. Bogdani (1691); see Rajnai (1993), p. 92. 

124.. These reconstructions were carried out by the author and Dr KJ. van den Berg (ICN). A publication on this research is in preparation. 
Paintt reconstructions were made with verdigris in 1. purified linseed oil, 2. purified Unseed oil with an addition of colophony/spirit varnish, 3. 
puree colophony/spirit varnish, 4. purified linseed oil, covered after days, with a thin layer of colophony spirit varnish. The reconstructions were 
leftt to dry in daylight for three months (protected from direct sunlight). One series of samples was naturally aged and one series was subjected 
twoo alternating ageing environments at the ICN; 1. Xenotest 150 S (8 days), and 2. dark-ageing in a climate chamber (7 days) at 5()°C, in cycles 
off  75% RH (three hours) and 25% RH (three hours). The samples were acclimatised for at least 24 hours (at 23°C, 50% RH) after every ageing 
periodd before colour measurements (spectrophotometer Minolta CM 508-d). During drying, paint 1 showed after a few days a strong colour 
shiftt from a bluish green towards a warmer green. In contrast, paint 2 did not exhibit this colour shift during the first week. From the second 
weekk onwards the colour became a warmer green. This change, however, was much less pronounced than was observed in the samples with 
thee pure oil paints. Remarkably, paint 3 did not exhibit a colour change. Even after two years of natural ageing, the colour has preserved its 
bluish-greenn tint. Paint 4 exhibited similar colour changes to paint 2 daring natural ageing. After artifical ageing all paints had become more 
yelloww and darker. However, cross-sections indicate that in the case of paint 4, this colour change is only due to severe darkening and browning 
off  the varnish layer. Under the varnish the verdigris paint appears un-altered and still has its vivid green colour. These observations 
demonstratee that an addition of varnish to the oil medium provides some short-term protection against discoloration. A varnish that covers the 
verdigriss glaze prevents the glaze from disolouring over a longer period of time. However, the varnish itself does discolour. This means that 
thee final colour effect would be littl e different from an unvarnished verdigris glaze. However, whenever one would remove the varnish the 
greenn would still be preserved. 

125.. The instruction for varnishing paint made of x/jiefget is from the handbook of he pttit peintrt. The instruction for varnishing paint made of 
indigoo and lead-white is by Paukus van Somer. Mayerne (1620-46); see Graaf (1958), pp. 156, 148; Palomino (1715-24; 1795-97), p. 66. 

126.. Pacheco (1649); see Sanchez Canton (1956), vol. 2, p. 83: 'Y,<i \e ha de labrar aktuna mpa de rosado con clbianco y carmin, .(era masperpctuo m color 
.«'' xc bosqueja debase con bermell/iny, lucga,.«labra con elcarmin y blanco, o para qucdar sin banar, o para banadti.' Translation by Veliz (1986), p. 73. 

127.. Today, we know that, when compared to a white underlayer, an underpainting of vermilion will also absorb more light so that the 
amountt of reflected light the paint-layer with carmine is exposed to will diminish. 
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III .. Instruction s to combat the discoloration caused by the mixing of incompatible pigments. 

KnowledgeKnowledge about the incompatibility of pigments 

Apartt from the damage caused by sunlight, darkness and damp, the sources also provide much 
informationn about the discoloration that can occur when particular pigments are mixed together. The 
detailedd instructions about the specific mixtures that can cause discoloration suggest that painters were 
extremelyy careful when dealing with this. There are numerous warnings about mixing with verdigris or 
orpiment.. De Mayerne recorded: Verdigris (which one only applies for glaring) is so much an enemy of the other 
colours,colours, that it will  kill  them all, especially the eendre d'a^ur.™ The art of painting in qyle by the Ufe (1664) warns 
thee portrait painter about orpiment: 'Wee seldome use orpiment either red orjeallow, except only f or gold lace or the 
like,like, because it is of a pqysonable nature, and will  starve other colours.'^29 Several authors argued that mixing with 
vermilionn could lead to discoloration. Marshall Smith wrote: 'Vermilion is apt to change somewhat black, when 
compounded,compounded, but us'd simple in draperys etc. is of a lasting nature.'™ In addition, there are regular warnings 
aboutt the discoloration that occurred through mixing with umber or lampblack.131 Generally, the reason 
thatt was given for why discoloration occurred with these pigments was that the particular pigment in 
questionn damaged the other colours. Like for example in the above-mentioned warning in the The art of 
paintingpainting in qyle by the life.u2 

Ass mentioned in chapter I, when mixed together in a binding medium, certain pigments can 
causee a chemical reaction that could discolour the paint. Sulphur-containing pigments such as vermilion 
andd orpiment can react with pigments consisting of either lead compounds (including lead-white and 
lead-tin-yellow)) or copper compounds (such as verdigris and azurite). Studies of paintings have shown 
thatt some of these reactions may easily occur in an aqueous medium. However, in old oil paintings there 
iss very littl e evidence of compatibility problems where less compatible pigments had been mixed.133 For 
instance,, lead-white, which easily reacts to sulphur and then turns black, was used in combination with 
vermilionn or ultramarine in countless paintings without causing any discoloration. Hence, it is 
remarkablee that historical texts contain so many warnings about intolerant mixtures. Here, painters were 
alsoo warning about mixtures of pigments that are nowadays known to be quite safe and which include 
scbietgeelscbietgeel with lead-white, indigo with carmine and red lake with vermilion.134 Possibly, the reason for this 
cautionn was the assumption made by the painters that the problems of mixing in an aqueous binding 

128.. Mayerne (1620-46); see Graaf (1958), p. 142-43: 'Le rerd ik gris (dont on se strt settlement pour gtacer) est telkmcnl ennemy cits aultres coukurs, qu'il tes 
tuttut toutes, specialtmtnt la eendre d'a^ur; mesmes si an trauaille crnec un pinceau (quay qu 'il  semble net) qui ait este nettoye dans tie 1'huyle qui ait settlement touclx au 
rente/,rente/, OH si les couleurs se mettent sur me palette ou il  y en ait eu, tout meurt, de sorte que qui reult trauailier (It fcrdc[t] il  fault qu'il ait pinccauL\, palette &"  I mile 
/>[our]]  netloyerapart.' 

129.. An of Painting (1664), p. 93. 

130.. Smith (1692), p. 69. 

131.. On umber: Mayerne (1620-46); see Graaf (1958), p. 151, and on lampblack LeBrun (1635); see Merrifield (1849; 1967), vol. 2, p. 823. 

132.. By contrast, an anonymous English text with instructions on limning (dated 1564) states that 'all other colours' were responsible for 
thee discoloration of orpiment British Library MS Sloane 3292, f. 3; see Harley (1970; 1982), p. 87. 

133.. When mixed in oil chemical reactions between pigments often fail to occur as a result of the fact that the pigment particles are separated by 
aa layer of the oil medium. On the (incompatibility of verdigris: Kühn (1993)1, pp. 136-37, on orpiment: Wallert (1984); West Fitzhugh (1997), 
pp.. 52-53, on vermilion: Gettens et <y/(1993)2, p. 166, on lead-white: Gettens et al (1993)1, pp. 71-72, on lead-tin-yellow: Kühn (1993)2, pp. 93-
94,, on the permanence of azurite: Gettens & West Fitzhugh (1993), pp. 26-27. 

134.. Van Somer warned that lead-white ruined the colour sclnetgeei, Mayerne (1620-46); see Graaf (1958), p. 150. Palomino(17l5-24; 1797-97), 
vol.. 2, p. 69, warned '«/ anil es tnemigo mortal del carmin: y asi no Ijay que me^clarlejams con él, porque umbos se pierden, y nsulta tie los dos un color infame, que 
nono se sabe quales.' For the warning about vermilion and red lake see note 138. Recent publications about the qualities of yellow lakes, lead-white, 
redd lakes, indigo and vermilion make no reference to any problem. Respectively: Stoll (1981); Gettens et al. (1993)1; Schweppe & Roosen-Runge 
(1986);; Schwepppe (1997); Gettens et aL{\ 993)2. 
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mediumm would apply to oil painting as well. However, the difference between the 17th century and our 
contemporaryy view may also be due to the fact that we still do not completely understand the problems 
surroundingg the use of historical pigments in mixing paint. Here, differences in mixing ratios, quality 
differencess or the pigments' adulteration may have played a role. The problems that were encountered 
whilee mixing umber or lampblack will probably have been caused by the bleeding of these pigment's tar 
andd other hydrocarbon compounds into the top and lower paint-layers. 

Painters'' warnings mosdy concerned the same pigments. However, opinions differed about the 
degreee of incompatibility. While The art of painting in oyle by the life maintained that orpiment should not be 
mixedd with any other pigment, in the Trattato dell'arte della pittura (1585), the Italian painter and art 
theoreticiann Giovanni Lomazzo listed a large number of pigments including green earth, indigo, smalt, 
redd lake and ochre that could be safely mixed with orpiment. Wilhelm Beurs emphasised that when 
mixedd with light ochre, orpiment turned black and that this pigment could only be combined with light 
andd brown schietgeel.nb The reasons behind these different beliefs may have been quality differences, 
differencess in mixing ratios or a discrepancy in the understanding of the materials. 

InstructionsInstructions for using incompatible pigments 

Painterss had a number of ways of avoiding problems that they believed to be caused by incompatible 
pigments.. First, they suggested that separate brushes and palettes should be used for those pigments.136 

Thee care that was taken to avoid unintentional mixtures was not just limited to the intolerant pigments; 
ratherr it generally included all pigments. In addition to the chemical incompatability of some pigments, a 
rolee was also played by the mixing of certain colours, which simply resulted in an ugly grey. There is 
frequentt advice that grinding stones, palettes and brushes needed to be cleaned thoroughly. Some 
painterss such as the Amsterdam painter Latombé regarded dirty brushes as being one of the main causes 
off  the discoloration of paint. Latombé recommended that all brushes should be cleaned each time. In 
somee cases, such as for the painting of a portrait, new brushes should be used.137 Another way of 
preventingg problems from occurring, consisted of replacing incompatible pigments with compatible 
ones.. The following is recommended in the studio book of he petit peintre de Mr. de St. Jeharr. Aragon is a 
redred earth such as bole or red ochre, it never dies and is better for the painting of skin colour than vermilion that with the 
passingpassing of time contaminates the lake.™ It was also possible to apply the incompatible paints separately by 
workingg them into a numbers of layers. As mentioned in chapter I, this was regularly recommended for 
orpiment.. Anthony van Dyck warned that orpiment when mixed with other pigments it kills them, and 
thereforee was to be used exclusively for the final highlights, only to be applied after all the other paint 
hadd dried completely.13y Half a century later, Marshall Smith also considered this painting technique to 
bee essential: 'Orpment should be us'd only in touches by itself in drapery, gold, etc. for if it be compounded it grows 
foul™foul™ Study of Netherlandish still-lif e paintings revealed that during the second half of the 17th 

135.. Respectively: Lomazzo (1584), p. 193, and Beurs (1692), p. 12: 'De~e nu en kaneen itiwen rerdragen, om medegctempert te morden uts ligte en bniine 
scbijtgeelscbijtgeel cntg werd tl/mr ligte n oker wart.' 

136.. Set note 128. 

137.. Mayerne (1620-46); see Berger (1901; 1973), p. 120: 'N.B. Laphispart ties coulcurs ne meure\nt\ que jaulte d'aroir bun nettoyé lespinceau[s]. Vtiyla 
puurpuur quiy an peintre qui tvull faire quelque outrage d'impartamc, principakme[nt] un portraict apres naturel, dnibt /oxyofurs] arair des pinccaulx ncufs.' 

138.. Mayerne (1620-46); see Graaf (1958), p. 162: 'Aragun est vne tem rouge comme du bol au de tbcre rouge, laquelle ne meurt jamais, & pour faire les 
dxirncuresdxirncures est meilkure que Ie rermtlion, kquel uree k temps Ine la lacque.' 

139.. Mayerne (1620-46); see Graaf (1958), p. 175: 'Labeur dcjaune. Il  se sert de l'orpiment qm est Ie plus beaujaune que l'on scaumt auoir...  meslé a/vc 
touttout es aultres coukurs il  les tue... Et puur sen seruir ilyjuult appliqucr scul qyant jokt la drapperie (pour laquelle stuk il  est tresbon) auec mdires mukurs jonkies, <& 
sursur icelle bien seiche fauk rebausser sur k jour at<ec l'orpimint. Ainsi mstre laber sera beau par excellence? 

140.. Smith (1692), p. 69. 
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century,, orpiment was regularly used for depicting lemons, oranges, gold and bright yellow flowers.141 In 
usingg the yellow pigment, most painters may have been well aware of the procedures described above. 
Orpimentt is almost always used only as a highlight on dry underlying layers of paint (Plate 1). Palomino 
consideredd indigo and carmine lake as mortal enemies and therefore recommended applying these two 
pigmentss in separate layers: To make a purple cloth, you may work first with indigo and white, when it is dry, it is all 
glaredglared with good carmine.U2 The optical mixture of transparent dark red over blue resulted in a purple 
colourr without any physical mixture of the two pigments. Sources recommend a similar principle for 
glazee paint made of verdigris. Depending on the type of green colour desired, the glaze could be applied 
overr yellow, blue, green, grey or reddish undercolours.143 

Alsoo in the composition of the ground, some painters took into account the intolerance of certain 
pigments.. The painters' manual Brief traite, part of the De Mayerne manuscript, maintained: 

Yet,Yet, one should note and be informed that the bef on mentioned red lead, verdigris, smoke or lampblack are like poisons, 
whichwhich cause the discoloration of the colours that one applies on top and for this reason one should avoid them, when 
priming.priming.11** ** 

Thiss early 17th -century advice cautions against some types of ground that were common at die time.145 

Alreadyy in the 16th century, red lead and verdigris were added to grounds to accelerate drying. Painters 
alsoo worked on a grey ground consisting of lead-white and black pigments (including lampblack). 

Forr making the ground or the underpainting, various 17th-century authors recommend using the 
sedimentt from the kladpot or pinceliere, namely the container with oil in which brushes were kept to 
preventt them from drying out.14fl The sediment consisted of a mixture of all of the pigments that had 
beenn used (chiefly the much employed lead-white) and it dried rapidly because the oil in the pinceliere had 
longg been exposed to the air. Investigation of paintings has confirmed that some painters made good 
usee of the mosdy grey or brown, rapidly drying pinceliere paint for their grounds or underpaintings.147 

However,, given the warnings in the sources to avoid 'hostilities' between pigments even in the ground, 
farr from all painters will have used this sediment without reservations. 

141.. See various entries in Wallert el aZ(1999). 

142.. See note 134. Palomino (1715-24; 1795-97), vol. 2, p. 69: 'Ofrv morwlu con el anil Ptteelesc tambien labrar tk anil y bianco elpano que lui de ser 
morado,morado, y en estanda seat, banark lotto am bien carmin bien uniclo c' igual? Translation by Veliz (1986), p. 168. 

143.. See chapter TV, section III , Undcrpaintin&jor iwtligris glw^c paints. 

144.. Mayerne (1620-46); see Graaf (1958), p. 141: 'Iljault  foutesfoys notter tr esln aduerty que ladicte tnyne, Ie ttrl  de gris, noir de jumee OH tie lumpe son! 
commecomme des poisons qui jont mourir les ctmlairs qu 'ony met dessns &"p<mr  ceste cause ks fault miter en imprimant.' 

145.. Koller (1984), p. 304. For example, priming layers containing verdigris are mentioned by Armenini (1587; 1971), p. 125. In priming layers 
off  16'h -century Italian easel paintings, red lead has been regularly identified. There are also many examples of the use of black pigments: 
Dunkertonn & Spring (1998), pp. 127-30. 18'h and 19,h century Engiish documentary sources regularly advice a grey coloured ground layer, since 
thiss would preserve the colours painted on top: Carlyle (2<X)1), p. 177. 

146.. For example: Binet (1621; 1632), p. 312, and LeBrun (1635); see Merrifield (1849; 1967), vol. 2, p. 771. 

147.. Wetering (1997), p. 24 believes that the complex paint mixtures used by Rembrandt for his monochrome dead-colours suggest that 
remainss of the pinceliere were used in this stage of the work. Joyce Plesters (1980), p. 41, has observed the same phenomenon in paintings by-
Tintoretto. . 
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IV .. Methods to combat discoloration caused by the increasing transparency of oil paint-layers 

Causes-forCauses-for the increase in transparency oj oil paint-layers 

Inn general, the sources are rather silent about an effect that is now frequently noticed in old paintings: 
thatt particular layers of oil paint become more transparent in time. The difference between the retractive 
indexx of the binding medium and that of the pigment determines to an important extent the paint's 
opacityy or transparency: the smaller the difference, the more transparent the paint. Hence, the painter 
createss a transparent paint with red lake or ultramarine in oil because the refractive index of these 
pigmentss is close to that of oil. In art technological literature, it is assumed that when the layer of oil 
paintt ages, the oil's refractive index increases so that it gets closer to the pigment's refractive index; this 
inn turn would cause the paint to become more transparent.148 However, the exact mechanisms that take 
placee inducing this increased transparency are still very insuföciendy understood. There are chemical as 
welll  as physical explanations.149 

Especiallyy paint-layers containing lead-white, which cover well when fresh, have often become 
translucentt on old paintings. In this case the increased transparency seems due to a chemical change on 
thee surface of the lead-white particles in the oil medium. This could be caused by the formation of lead 
soapss (fatty acid lead salts) resulting from an interaction between the oil and the lead pigment.150 In this 
case,, the lead soaps would increase the refractive index of the oil medium. 
Thee paint's increased transparency means that the underlying layers are less effectively covered so that 
ann underpainting or pentimento may become visible. In addition, a coloured ground layer may influence 
thee painting's appearance to a far greater degree than originally intended. An example is the still-lif e 
paintingg with asparagus (1679) by Adriaen Coorte (active 1685-1707). On the paper support, Coorte 
firstt applied two rather light coloured ground layers containing earth pigments. Then he blocked out the 
darkk background while leaving a reserve of a rather square shape where the bunch of asparagus was to 
bee painted. Subsequendy, he painted the asparagus with delicate nuances of lead-white paint, which has 
becomee more transparent today. The dark background has become clearly visible beneath the asparagus' 
tips,, but not within the square where the lighter ground colour was reserved (Fig. II). 151 As yet it is not 
clearr in which cases, in which time span and to what extent these phenomena occur. It is assumed that 
thee process occurs gradually, though already in the course of a few decades.152 However, when 
interpretingg transparent paint-layers on old oil paintings, it is important not to exclude the possibility 
thatt some effects, such as a partially visible underdrawing or underpainting, may have been part of the 
painting'ss original appearance.153 

HistoricalHistorical knowledge about the increasing transparency of oil paint-layers 

Textss on painting techniques show that a considerable increase in transparency had been noticed by the 
endd of the 17th century. The Dutch painter Gerard de Lairesse explicitly mentions the effect in his Groot 

148.. This is based on measurements made by Laurie (1926), (1937). 

149.. The influence of the rising of the oil's refractive index on the appearance of the paint-layer was calculated on the basis of the Kubelka and 
Munkk equation by Rees Jones (1991). 

150.. Townsend (1993)1, vol. 2, p. 586. 

151.. Hermens & Wallert (1999). 

152.. Personal communication: Dr Klaas Jan van den Berg (ICN). 

153.. The paint-layer was sometimes applied so thinly to 16,k-century paintings (such as those by Pieter Aertsen (c 1509-75) and Joachim de 
Beukelaerr (ct533-c.1575) that the underdrawing has probably been visible from the start. Verbal communication: Margreet Wolters, University 
off  Groningen. Margreet Wolters is writing her Ph.D. thesis on the underdrawing in the studio of Pieter Aertsen and Joachim de Beukelaar. 
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schilderboeck,schilderboeck, which was published in 1707. However, De Lairesse's observation must have occurred at an 
earlierr date because he went blind in 1689. Before depicting the required subject, de Lairesse advised 
underpaintingg each part of the painting's composition on the coloured ground, with a uniformly 
colouredd ground layer. This layer had to be approximately the same colour as the colour that the painter 
ultimatelyy wanted to achieve.154 De Lairesse argued that the layer contributed to the colours' 
preservation: : 

ThroughThrough its similarity to the tints and colour that one covers it with, which will  preserve their perfect beauty and power, 
thisthis cannot occur when the ground is of another colour and tint, like white on black, light blue on dark yellow or red, and 
soso forth, shining more and more through due to the length of time, no matter how thickly it is applied in paints 

Thiss remark is obviously connected with the oil paint-layers' increasing transparency, so that an 
underlyingg layer in a different colour than the one on top would create a disturbing effect once it 
becamee visible. From the indication length of time we may deduce that this phenomenon occurred in the 
longg term. According to De Lairesse, it made no difference whether the paint had been applied as a 
thickk or thin layer. However, he believed that applying an extra layer of paint in approximately the same 
colourr effectively prevented the problem. 

Thee increased transparency of oil paint caused by ageing as mentioned by De Lairesse, is not 
exphcidyy referred to by sources before the end of the 17th century. Nonetheless, there are a number of 
earlyy remarks that can be connected with the phenomenon. The early 17th-century authors that 
recommendedd using good quality pigments for underlayers may have taken into account the paints' 
increasingg transparency. Likewise, contemporaneous warnings for priming layers made of umber and 
blackk pigments, may indicate that painters had observed that in time dark underlayers became 
disturbinglyy visible due to the increased transparency of the paint-layers applied on top.156 In the 
beginningg of the 17th century, Karel van Mander described in his Den grondt der edel vry schilder-const 
(1604)) how some painters developed their composition after the dead-colouring stage. Other painters, 
though,, drew the composition on the panel in an extremely precise manner and applied from the start 
thee right colour for every part of the depiction: from the very first every colour is applied to its place so as not to 
^/>.157Thee discoloration, to which Van Mander referred, may well have been caused by an underpainting 
inn a deviating colour, which would have produced a disturbing effect once the paint started to become 
transparent.. A mid-16th-century ordinance of the St. Lucas Guild can also be read as a reference to the 
paint'ss increasing transparency. It forbids painters from completing their paintings with just a single 
layerr of paint and they were obliged to dead-colour their work first.158 Miedema interpreted this 
ordinancee by pointing out that this obligation was aimed at preventing the underdrawing from 

154.. Lairesse (1707), vol.1, p. 331. De Lairesse stated that the painter should not apply fine and cosdy paints to this underlayer 'moor gemeene ah 
^y^y slechts iyvig tyn en wel (kkken! 

155.. Ibid.: 'tloor haare overeenkomste met tie linten en koleur die men daar ortr heen stryckt, welke hunnen volkomen schoonlxid en kracht behouden, hetgeen niet 
geschiedengeschieden kan wanneer de grond vaneen ander kolcur en tint is, gelyk wit op $wart, hcbtbiaauw op donkergeel oj rood, en ̂ p mort, scl/ynendc door de lankyljeyt van tyd 
meermeer en meer door, al ware liet nog yi ivf in de verw aangelegt.' According to Anton Raphael Mengs, the increased transparency of paint-layers in 
Raphael'ss Transfiguration ojClirist was also due to ageing; see chapter IV, paragraph Anton Mengs. 

156.. On the other hand, these recipes do not discuss the tone of the ground layers but only problematic brown and black pigments that may 
equallyy have been used in a light toned ground layer. 

157.. Mander (1604), f. 47r: 'tlcke verwe tan eerst op IJOCTplaats kggljen om niet versterven.' According to Pauw de Veen (1996), p. 229-30, the term 
'legghen'' is often used as a synonym for aanleggen that is to lay in a paint-layer. 

158.. This concerns a 1546 hallmark of the St. Lucas Guild in Den Bosch: Miedema (1987), p. 141: 'Item sullen alle sMlders verbomlen wesen te wercke/t 
goedegoede verwen... ^ijntle ekke itrat ttrst geduotitrwei emit ahoe up eenen dobbelen grondt, .tonder dat sy liaerprincipael olyevtrwen op/en lynre o/fc principael sullen moegen 
tenten iersten opmaecken.' 
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eventuallyy becoming visible because of the layers' increasing transparency. Still, it is remarkable that, 
althoughh the early 17th century texts provide detailed information about other aspects of discoloration, 
theyy do not explicidy discuss the phenomena associated with the paint's increasing transparency. This 
mayy suggest that these phenomena were not yet clearly visible or that in general painters did not find 
themm disturbing. 

V.. Gaining knowledge about the paint' s discoloration. 

TransferTransfer of and development in knowledge 
Painterss must gradually have gained insight into the permanence of pigments in an oil medium and the 
durabilityy of painting techniques. Knowledge that painters initially did not have about problems, grew to 
becomee widely accepted among later generations. Vasari, recorded that three panel paintings by Pietro 
Peruginoo . 1450-1523) had deteriorated a great deal, and in the dark parts where then are shadows, they are full of 
cracks.cracks. According to Vasari this had occurred since Perugino had not allowed his underpaint-layers to 
dryy enough before applying new layers: But Pietro could not know this, because in his time they were only just 
beginningbeginning to paint with o/'/.159 To an important extent, such knowledge will have been handed down within 
thee studio tradition from master painter to pupil. We may, therefore, assume that in the 17th century, 
muchh about discoloration must have been generally known since oil paints had already been in use for 
somee two hunderd years. Yet painters did not have such a long background for using the full range of 
pigments.. For instance, they had to discover for themselves what was the best and most durable method 
forr working with smalt that had only entered general use around the middle of the 16th century. In 
addition,, technical and stylistic developments had resulted in new painting techniques with a durability 
thatt was yet to stand the test of time. 

Sourcess suggest there was a constant search for methods of improving the permanence of both 
theirr pigments and binding media. The instructions for purifying and bleaching oil media, and for 
decontaminatingg lampblack, were but a few examples of this. The texts also attest to painters seeking 
neww painting methods that would increase durability. When a painting technique is mentioned that was 
consideredd to be durable, it is regularly described as being die secret of a particular painter or as being a 
neww method. For instance, Malvasia claimed this when describing Guido Reni's preference for applying 
hiss paint with extra lead-white in order to overcome the paint's tendency to darken. According to 
Malvasia,, this working method was contradictory to those of the good masters of the past because these painters 
warnedd against the excessive use of lead-white. For instance, Reni's master Lodovico Caracci (1555-
1619)) regularly harped on about lead-white as follows: Even a brush stroke of it, should not be applied before 
consideringconsidering it for an entire year.xa) Lodovico's caution was presumably caused by the fact that the excessive 
usee of lead-white imbues the paint with an overly cool and chalk-like quality. Guido Reni's method of 
mixingg the paint with extra lead-white was not based on ignorance but aimed at overcoming the paint's 
discoloration.. That this way of working was indeed 'new' in the 17th century appears to be backed up by 
aa remark by the Spanish painter Pacheco. In his advice to paint particular colours in a lighter shade (as 
mentionedd above), he also stated that this was a new opinion. 

159.. Vasari (1568); see Milanesi (1878-85), vol. 3, p. 574: cQncsta Ire tarole Ijanrw patito asm, e mm per tutto, ntgli scuri e clove sono l'ombre, crepate; e cio 
wiienewiiene perclx qtutneht si lai-ora U primo colore die si pone supra la mestiai (peninocclx tre mani di cobri si clanno, 1'un soprct I'altro) mm i ben seem; o rule poi col tempo 
nelhinelhi seccarsi tirano per k grossest* lont, e rtugpmt ml arerjbr^a difare qn'crepali: il  cbt Pietro non palette connscere, perclx appmta ne 'tempi suoi si aimincio a cobrire 
benebene a »Ho.' Translation by Bull (1987), vol. 2, p. 92. 

160.. Set; note 50. 
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WaysWays of gaining knowledge 

Painterss naturally studied old paintings so as to gain new information about the varying degrees of 
durabilityy of painting techniques. This allowed them to observe the effects of ageing in a particular 
materiall  or painting technique. The sources regularly refer to old paintings in order to demonstrate a 
materiall  or technique's good (or limited) durability. Richard Symonds noted down that the painter 
Franciss Barlow (1626-1702), famous for his pictures of horses, dogs and birds, had told him once that: 
'the'the green head of a mallard [=  wil d duck] he usd verditer but it began to grow discolord as he ther observd*X(A In his 
instructionn blue drapery made with Santo Domingo blue, Pacheco referred to the discoloured paintings 
off  other painters and to his own well-preserved works. Hidalgo did the same when publicizing his secret 
forr a durable green: The colour of green robes is the one most often lost, and since these have never turned black, for me, 
II  must communicate my secret.™2 Vasari reported, how an altarpiece by Titian (c.1477/80-1576) had 
deterioratedd very quickly so that the painter had to make it again.163 He also described how a small panel 
off  the Madonna and child by Leonardo da Vinci (1452-1519) had already been ruined in Vasari's days: 
eithereither because of the mistakes made by whoever primed the panel with gesso, or because of his [Leonardo's] own 
capriciouscapricious way of mixing any number of grounds and colours.164 A t other times, Vasari did have clear ideas about 
thee underlying causes of an extremely rapid ageing of paintings. He noticed the excessive darkening of 
shadoww areas in some painting made by Fra Bartolomeo, Raphael and Giulio Romano in the early 
decadess of the 16th century.165 As will be dealt with extensively in the third chapter of this dissertation, 
Vasarii  attributed this darkening to these painters' use of black pigments and especially lampblack and 
ivoryy black. 

Painterss sometimes tested the materials' durability before actually applying them to their 
paintings.. De Mayerne and the Dutch painter Eikelenberg reported a number of experiments to test the 
permanencee of unusual materials or those processed in a special way.166 According to De Mayerne the 
painterr Daniël Mytens (c.1590-1646) had tested the pigment tin white in oil paint. Mytens concluded 
thatt tin white could not be used in this technique because it turned black in the sun and when mixed 
withh lead-white ruined this pigment.167 Eikelenberg's writings include an extensive report of an 
experimentt that aimed at determining the permanence of an indigo that had been purified in a special 
wayy (Fig. 12). He mixed his indigo with various quantities of lead-white and then used it to paint pieces 
off  prepared paper, a number of which were kept in his studio while the others were placed in the open 
air.. Hee compared the results four months later.168 With these kinds of experiments, painters were testing 
theirr paint by trying to accelerate the ageing process by exposing the paint to extreme conditions such as 
brightt sunlight, rain and wind. Their experiments were apparently constandy testing the durability of one 

161.. Symonds (1650-52); see Beal (1984), p. 304. 

162.. Hidalgo (1693; 1965), p. 8: 'Las npas rentes es el cokr que mas pierde, y te/igp (it cotmmicar mi secreto, puts jamas x me han buello negros.' Translation 
byy Veliz(1986),p. 135. 

163.. Vasari (1568); see Milanesi (1878-85), vol. 7, p. 444. 

164.. Vasari (1568); see Milanesi (1878-85), vol. 4, p. 47: 'Ma, o sia per culpa ili  c/ji h ingesso, o purper queue sue tank e capricdose misture (lelie mesliclie e 
de'cobri,de'cobri, è oggi moktiguasto? Translation: Bull (1987), vol. 1, p. 269. 

165.. Respectively: Vasari (1568); see Milanesi (1878-85), vol. 4, pp. 185, 378, vol. 5, p. 533. 

166.. The fact that De Mayerne mentioned several painters' experiments shows that this was common amongst painters at that time. De 
Mayerne,, being a physician, also tested materials for his own interest. Eikelenberg was a painter with a scientific background. His extensive way 
off  testing materials would not have been representative of painters' general working methods. 

167.. Mayerne (1620-46); see Graaf (1958), p. 165. Anthony Van Dyck also tried to use tin white in oil painting. He concluded that, when used 
inn oil, this pigment has not enough body so that it was only suitable for the art of illumination: Mayerne (1620-46); see Graaf (1958), p. 165. 

168.. Eikelenberg (1679-1704), pp. 786-87. These tests will be considered in greater detail in chapter V. 
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material,, sometimes when mixed with one other pigment. The sources provide nothing to suggest that 
painterss also researched the durability of a technique such as the particular construction of a paint-layer. 
Presumablyy they based their knowledge of this subject exclusively on the evidence of old paintings. 

TheThe guarantee period for colour-fastness 

Sourcess rarely reveal the length of time that had to elapse before painters could judge whether a 
particularr pigment or painting technique was durable. Generally the only indication of time was that a 
particularr colour disappeared quickly or was preserved for an extremely long time. More concrete 
evidencee is sometimes found in reports of experiments to determine the materials' durability such as 
Eikelenberg'ss experiment with indigo that was mentioned above. When compared with the paint on the 
paperss that had been kept indoors, the paint on the papers that had stood outside for four months had 
hardlyy discoloured. Therefore, Eikelenberg regarded this pigment as being especially durable. Another 
examplee is an experiment performed by Paulus van Somer that was recorded by De Mayerne. In order 
too discover which pigments would discolour, Van Somer suggested exposing a painting to the evil 
vapourss of the shit-shed. After two or three days, all the pigments had discoloured that would ever 
discolourr with the passing of rime - at least, that's what Van Somer wants us to believe!169 These kinds 
off  remarks suggest that if pigments did not discolour after spending a few days, weeks or months in 
extremeextreme conditions, painters would assume that the pigments' colour-fastness had been guaranteed which 
wass reason enough to use them in their paintings. 

Somee remarks by painters about the durability of old paintings reveal the length of time that had 
too elapse before, when exposed to normal conditions, a particular painting material or technique could be 
judgedd to be durable. Pacheco recorded the following about the composition of a priming that was 
madee of a type of clay, which according to him was frequently used in Seville and which he strongly 
recommended: : 

ThisThis is the best priming, and the one I would always use without further modifications, because I see my six canvases in 
thethe cloister of the Mercedarians preserved without having cracked nor shown any sign of flaking since the year 1600 when 
theythey were begun, which is enough for me to approve the soundness of this clay preparation.™ 

Thee fact that Pacheco's Arte de lapintura was completed in 1638 shows that for him a period of less than 
fortyy years was enough to judge whether or not a particular material or its application was durable. In his 
previouslyy mentioned advice to use a lighter shade of the colour blue, Pacheco stated that this method 
guaranteedd an extremely durable result because the blues that the painter Mohedano had painted in this 
wayy had remained blue: But if the blue is painted light, it stays blue always, and its highlights and shadows can be 
seen.seen. I have observed this in the painting of Mohedano, who followed this method.™ The Spanish painter Antonio 
Mohedanoo lived between 1561 and 1625. If we assume that Mohedano would have been no younger 
thann twenty when he first set up as an independent painter, the paintings that Pacheco had in mind 
wouldd have been fifty or sixty years old at the most. 

Inn the 17th century, paintings that had not (markedly) discoloured within a few decades were 
apparentlyy considered to be especially durable. So when authors state that a particular colour would last 
anan extremely long time, or eternally ot forever, they in fact refer just to a period of several decades. It is 

169.. Mayerne (1620-46); see Graaf (1958), p. 150. 

170.. Pacheco (1649); see Sanchez Canron (1956), vol. 2, p. 76: 'Esta ex la mejor cmprimucwn y la que yo usaria xiempre, .an max wencioncs, porque reo 
conservacksconservacks mix seü lien~os del claustra de la Moved, sin Ijaber Ixcfm quiebra ni serial de saltur desde el am de U>(H) que se comen~aron, que me basta para aprobar la 
scguridadscguridad desfe aparejo de bamj.' Translation: Veliz (1986), pp. 68-69. 

171.. Pacheco (1649); see Sanchez Canton (1956), vol. 2, p. 85: 'y stench clam, siempre es aydy se ren sus clans y usamis; ast k Ix observaih con atencu'm en 
laspinluraslaspinluras de Mohedano, que siquió esta opinion.' 
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importantt to bear this in mind when interpreting the methods described in the sources for preventing 
thee paint's discoloration. These reveal that painters believed that, despite all the problems, if one had 
enoughh knowledge and skill, it was possible to make extremely durable paintings. It is easy to 
understandd their optimism considering the length of time that was actually implied. Painters were 
dealingg with an ageing process man occurred within half a century; a space of time in which they 
themselvess would be able to observe how paintings changed. By preventing discoloration for that length 
off  time, they also amply covered the period in which a purchaser or patron would be able to notice how 
thee painting had aged. However, striving for roughly fifty years of colour-fastness wil l also have 
guaranteedd the colour's preservation over a longer period of time. Today there is evidence that during 
thiss period a certain stability occurs within the drying and aging processes in the layer of oil paint.172 

Off  course, the question now is whether the colour's 'guaranteed' preservation meant that painters 
expectedd that their paintings would more or less maintain their original colours for many centuries - in 
factt right up to the present day. One of the few remarks where a painter referred to this length of time is 
foundd in the correspondence between Albrecht Diirer (1471-1528) and Jacob Heller. Heller, a rich 
textiless merchant, had asked Durer to make an expensive altarpiece depicting the Ascension and coronation 
ofof the blessed Virgin Mary. While he was working on the altarpiece (1507-09), Durer kept Heller informed 
off  his progress. He informed Heller that he was only using the best pigments for the altarpiece and was 
takingg the greatest possible care with the painting. Durer guaranteed that these measures would ensure 
thatt the altarpiece's middle panel would still be pure and fresh of colour in five hundred years time.173 

Byy using a special varnish that Durer promised to apply after several years, the work would maintain its 
beautyy for yet another hundred years. The period for which Diirer guaranteed the colour-fastness of his 
altarpiecee cannot have been based on practical experience. Indeed, in his day, five hundred year-old oil 
paintss simply did not exist for him to refer to. However, the period of time that he mentioned 
demonstratess that, at least in Dürer's day, the life expectancy of paintings was sometimes anticipated to 
bee very long indeed. As in the case of Dürer's altarpiece, these would have been extremely expensive 
paintingss that had been worked on for a very long time and involved the honour of both the painter and 
thee patron. 

Theree is littl e evidence that painters attempted to preserve the colours of less prestigious works 
forr a similar period of time. Certainly there was not much concern about the durability of the colours on 
paintingss that were cheaply churned out on a mass scale.174 Reflecting the current mood of transience, 
somee painters regarded their paintings' ultimate deterioration as inevitable and even necessary. This is 
expressedd in the Dutch painter and poet Philips Angel's 1642 eulogy to painting: 

ThereThere are no things beneath the sun's rays that are certain to last forever, they are all subjected to change, nothing 
maintainsmaintains a motionless self-preserving state other than the unchanging constant god; in the same way paintings can last a 
fewfew hundred years, which is enough}1* 

172.. Boon ttaL (1997). 

173.. Steck (1961), pp. 138-39. 

174.. For instance, no effort appears to have been made to achieve durability in canvas paintings made with watercolours that were cheaply 
mass-producedd in Mechelen from the second half of the 16'h century: Tamis (in preparation). See also chapter III , note 20. 

175.. Angel (1642), p. 25: 'tlaer en sijn geen dingen bier benedende wekke ran de son besclxnen werden, die ttrseeckert sijn van allijt  le duyren: of sy sijn de 
veranderlidiey!veranderlidiey! onderworpen, niets en beijouter een onbeweegbückt seifs-blyvende slant, dan alken&ck den onveranderUckt cen-btynmle gidt; oock son konntn scijilderyen 
eenigeeenige Ijonderdejaren ehtyren, bet ivclckeglxnaegbis' 
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Conclusionn and summary 

Inn this chapter the references to discoloration in historical texts were brought together in order to give a 
coherentt survey of the traditional knowledge on the ageing of oil paint and the painters' attitude toward 
too this phenomenon. The sources reveal that painters considered the changing of their colours a great 
problemm and that many exercised constant care to guarantee the greatest possible colour-fastness of 
theirr paintings. The pursuit of permanence appears to have been an important criterion in the painters' 
choicee of pigments and binding media. At the same time, they created a large number of often refined 
paintingg techniques that benefited the colour-fastness of their works. A survey was given of the 
numerouss instructions concerned with preventing discoloration caused by the yellowing and darkening 
off  the oil binding medium, the discoloration of pigments, the incompatibility of pigments and the 
increasedd transparency of oil paint-layers. Sources also provide evidence of painters' constant search for 
neww methods of improving the colour-fastness of their paints. Time and the cost of materials played an 
importantt role in the production of paintings. In many cases, die making of durable paints was a time-
consumingg process. The use of expensive and colourfast pigments could raise the price of a painting 
abovee the acceptable. The sources indicate that in the choice of materials and technique, the priorities 
wil ll  have differed per painter (and painting). These choices prove to be partly responsible for the 
paintings'' current good or poor condition. 
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