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3	 Pigmentary Color Charts: 
Colorant Samples in the Artisanal 
Practice

During the ��th century, some scholars were exploring ways to standardize color terms 
with natural color charts, while others were seeking to demonstrate the e�ectiveness 
of trichromacy by employing trichromatic charts (see Chapter �). Meanwhile, 
practitioners continued to follow their own approach to organizing and charting 
colors. For practitioners, colors were not abstract concepts but materials with their own 
chemistry, function, and workability. For painters, colorants could be sorted into groups 
for the sake of simplicity and order; nonetheless, when it came to their implementation, 
every colorant was a world in and of itself that needed to be understood and controlled. 
Despite the central position historians of color science have bestowed on trichromatic 
color systems and color reference systems based on abstract colors, such reconstruction 
fully distorts the historical picture. Natural color charts were a tool of the naturalists, 
who hired painters to sketch color tables to normalize color names. No professional 
artist would have ever produced such a color chart to guide their work. 

As I show in Chapter �, only a handful of artists and art theorists touted 
trichromacy, which was mainly a philosophical subject matter.���  For well-founded 
and practical reasons, all other practitioners were attached to their own modes of 
organizing colors. Artisans recognized several groups of main colors, which generally 
included not only the “three painters’ primaries”���  but also black, white, green, brown, 
and purple. �ese groups correspond to the hues of the most prevalent existing 
colorants. In accordance with their practice, artisans sampled colorants and their 
mixtures to discern, test, and visualize their appearances. For this reason, I propose 
the term “pigmentary color charts” for these items.���  

Most earlier examples of pigmentary color charts display only colorant names 
next to the painted specimens, while later exemplars depict and sometimes name 

553	 Gage 1994, 35.
554	 Shapiro 1994, 606.
555	 Although the adjective “pigmentary” seems reductive, I �nd it to be the best choice, as I perceive 

“colorant color charts” to be even more linguistically redundant.

Published in: Simonini, Giulia: Color Charts in 18th-century Europe: Natural, Pigmentary, and Trichromatic, 
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mixtures as well. �is popular method of mapping colorants was in use before, during, 
and after the ��th century. While there were some attempts to divulge it, the practice 
generally remained tacit artisanal knowledge. As far as I am aware, pigmentary color 
charts were ubiquitous in every domain of craftmanship involving pigments and 
dyes, though they were not as common in oil painting, where I could �nd only two 
examples: the now-lost color panel of Jacques de Gheyn II and the pigmentary color 
chart in a book published by the painter Julius Caesar Ibbetson in ���� (Fig. �.�� ).���  
In the following sections, I review the historical development of primary colors in 
the artisanal practice to clarify why natural and trichromatic color charts never fully 
penetrated the color world of practitioners.

3.1	 Early Color Categorizations in the Artisanal Practice

In her analysis of the structure and content of Valentin Boltz’s art-technological 
handbook Illuminierbuch Wie man allerley Farben bereitten, mischen, schattieren vnnd 
v�tragen soll (Illuminating Book How to Prepare, Mix, Shade, and Apply All Kinds of 
Colors, ����), Doris Oltrogge explains that the handbook catalogs colorants according 
to their hue rather than their materiality (e.g. vegetal, mineral). She notes that such 
approach “was not new, but rather typical for treatises and specialized recipe collections 
appearing after about ����.”���  Indeed, like Illuminierbuch, many medieval and early 
modern books of secrets and art-technological manuals gather color recipes under 
overarching color categories of, for example, red, green, and black. �e authors of these 
manuals acknowledge six to nine color hues, though they show a general propensity 
for the number seven, which is a clear reference to Aristotle’s selection of seven main 
colors in De sensu et sensibilia and to the pseudo-Aristotelian compilation De coloribus, 
which was regarded as Aristotle’s work during the Middle Ages and Renaissance era. 
Of these seven colors, black and white are the primaries, red is the main intermediate, 
and green, gray, brown, and blue are the others.���  

Because of its practical content, De coloribus was well known among painters 
and practitioners, who sometimes disagreed with what they believed to be Aristotle’s 
view on colors. For instance, the unknown author of De arte illuminandi (�e Art 
of Illumination, late ��th century) criticizes Aristotle’s selection of seven colors on 
the grounds that “the colors necessary for limning are eight, namely black, white, 
red, yellow, blue, violet, pink, and green.”���  Like Boltz, the compiler then identi�es 

556	 On De Gheyn’s panels, see pp. 128–129. On Ibbeston’s chart, see pp. 237–238.
557	 Boltz 1549; Oltrogge 2016, 57. Hereafter Illuminierbuch.
558	 On De Sensu et Sensibilia, see p. 16 above. On the authorship of De Coloribus see Ferrini 1999, 

10–12, 35–40, 63–67.
559	 “Naturales tamen colores ac necessarii ad illuminandum sunt VIII, videlicet niger, albus, rubeus, 

glaucus, azurinus, violaceus, rosaceus, viridis.” My translation. See Tosatti 2007, 97–98. 
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several colorants subsumed under eight main colors and further distinguishes them 
as natural or arti�cial. 

During the late Renaissance period, many authors of art-technological or art-
theoretical treatises adhered to the Aristotelian number seven but provided discordant 
information about the main hues. In Il Libro dell’Arte (�e Book of Art, early ��th�century), 
one of the most prominent art-technological treatises of the time, Cennino Cennini 
(c. ����–����) establishes black, red, green, white, blue, and two types of yellow (one 
natural and one arti�cial) as the seven primaries.���  Along the same lines, in Allerhand 
Farben (All Sorts of Colors, ����), Peter Jordan identi�es seven color categories used 
by painters: black, white, red, green, blue, and the two yellow categories of yellow 
and gold.���  In ����, the Italian painter Giovanni Paolo Lomazzo (����–����) and the 
poet Ra�aello Borghini (����–����) also speci�ed seven main colors, but they merged 
Cennini’s two yellows into one unique category and added purple.���  Borghini, and 
perhaps Lomazzo as well, culled these seven main colors from an identical selection 
published by the French jurist Barthélemy de Chasseneuz (����–����) in Catalogus 
gloriae mundi (Catalog of the World’s Glory, ����), which was in turn built on the work 
of Bartholomeus Anglicus, and ultimately on Aristotle’s selection.���  

�is selection was also acknowledged by other artists. For example, the English 
painter Nicholas Hilliard (c. ����–����) highlights the same seven main colors in A 
Treatise Concerning the Arte of Limning (c. ����–����). ���  In L’Academia Todesca (�e 
German Academy, ����), the German painter Joachim von Sandrart (����–����) 
similarly states, 

With the time seven main colors were found in nature, namely white, blue, 
yellow, red, brown or purple-color, green, and black; although the �fth does 
not deserve this name and is rather a mixture of red and black.���  

In this passage, Sandrart includes the purple/brown category as a main color but notes 
that it is also a mixture. �e transition of the original purple category into brown 
seemingly started during the ��th century.���  �is shift is evident in several manuals 

560	 Tramelli 2017, 94. 
561	 Jordan 1533, vii–xv; Oltrogge 2016, 57–58.
562	 Lomazzo 1584, 191; Borghini 1584, 230. 
563	 Borghini 1584, 206. Like Aristotle, Chasseneuz (1529, 94v) identi�es seven natural colors, of 

which two are primaries (white, black) and �ve are intermediates (yellow, blue, red, purple, 
green), explicitly ascribing this selection to Bartholomeus Anglicus. On Anglicus, see p. 17.

564	 Hilliard 1992, 81. See also Leonhard 2016, 155. 
565	 “Nach der Zeit/ hat man Sieben Haupt-Farben in der Natur gefunden/ als Weiss/ Blau/ Gelb/ 

Roth/ Braun oder Purpurfarb/ Grün und Schwarz: wiewol die fünfte diesen Namen nicht 
verdienet/ und vielmehr aus Roth und Schwarz gemischet ist” Sandrart 1675, 87.

566	 See on the distiction of brown from purple during the seventeenth century, Doris Oltrogge 
2021, 115. 
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that replace purple with brown, including Verlichtery-Konst (����) and Polygraphice 
(����), which rank brown but not purple among the main colors.���  

�e contradictory nature of Sandrart’s utterance that the brown/purple category 
is both a main color and a mixture partly explains why other painters and art theorists 
maintained that only six main colors exist. Since Sandrart and other painters argued 
that both brown and purple could be produced by mixing other colorants, some 
painters rejected these colors as a main category to resolve this inconsistency.���  Instead, 
they subordinated colorants with brown and purple hues under either the yellow 
or red category. �e purple/brown category is notably absent from Michelangelo 
Biondo’s Della Nobilissima Pittura (Of the Most Noble Painting, ����), Leonardo da 
Vinci’s Trattato della Pittura (Treatise on Painting, ����), and Henry Peacham’s �e 
Art of Drawing with the Pen, and Limming in Water Colours (����), where the authors 
identify only six “natural” or “simple” colors (white, black, light blue, red, yellow, and 
green) as the most useful for painters.���  

�e confusion around the concept of main colors intensi�es if we consider that 
other compilers of art-technological and art-theoretical treatises distinguish additional 
categories beyond the six or seven. For instance, Boltz separates purple/violet from 
brown and blue from indigo, thus producing a list of nine main colors.���  As I illustrate, 
art-technological treatises subsume many colorants under these main color categories, 
and their organization of colors in pigmentary color charts follows similar criteria 
from the ��th century onward. Meanwhile, previous pigmentary color charts provide 
almost no indication of main color categories. Toward the end of the ��th century, 
pigmentary color charts with a clear color organization started to surface in the pages of 
printed manuals. In the following sections, I detail examples of pre-��th-century color 
charts that were employed not only as visual aids for teaching and memorizing the 
appearances of colorants and mixtures but also as logbooks for color experimentation 
in gouache and watercolor painting.

567	 Goeree 1668, 1–2; Salmon 1672, 124. �e same selection appears in John Barrow’s Dictionarium 
Polygraphicum (1735, �e Seven Painting Colours [n.p.]).

568	 See, for instance, Richard Waller’s Tabula Colorum on brown/purple color categories (pp. 35–36), 
where all purples are mixtures.

569	 Biondo 1549, 21; Da Vinci 1651, 43; Peacham 1606, 46�., 52–60. 
570	 Boltz 1549, 47–102; Oltrogge 2016, 57; 2021, 111, 116. 
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3.2	 Early Modern Color Charts for Gouache and 
Watercolor Painting

Water-based media were traditionally used in panel painting (tempera or distemper) 
and manuscript illumination (bodycolor or gouache). While gouache and tempera 
use nearly identical binders, they di�er mainly in their painting support and degree 
of pigment grinding. Tempera is painted on wood panels with egg yolks and more 
coarsely ground pigments, whereas manuscript illumination is painted on parchment 
or vellum with �nely ground pigments and binders such as gums, glair, or sometimes 
egg yolks.���  Manuscript illumination is particularly relevant to the present research 
since this painting technique evolved into bodycolor and watercolor painting, which 
were subsequently used to color drawings, including in the realm of natural history, 
as well as to wash book plates, landscape illustrations, and cartographical maps and 
create portrait miniatures painted on paper, vellum, ivory, and cardboard.���  �e 
opacity of gouache and tempera di�erentiate them signi�cantly from later watercolor 
painting, which was more transparent. While opaque colors are suitable for covering 
the imperfections of parchment and wood panels, transparent watercolors allow for 
delicately washing prints without blotting out the printing ink.���

In general, all water-soluble colorants undergo a slight hue change after drying, 
as demonstrated by the art teacher Christian Friedrich Prange in a comparison of 
oil and miniature painting. Prange, who is discussed below (p. ����.), maintained 
that, in oil painting, a color, “while drying [...] does not change like watercolors. 
�us, the painter has the advantage to assess his color while working.”���  In contrast, 
illuminators working with gouache and watercolors had to devise strategies to predict 
the eventual hues of colorants and their mixtures. One such strategy was the application 
of pigmentary color charts. �ese charts served as instruments for experienced painters 
as well as guidelines for tyros during their apprenticeships in painters’ workshops. �e 
subsequent appearance of pigmentary color charts in printed books positioned them 
as the perfect educational tool for amateurs and dilettanti.

571	 On tempera painting, see Fry 1905, 175; �ompson 1956, 62–64; Woudhuysen-Keller 2008, 
171. On manuscript illumination, see Panayotova 2016a, 17.

572	 Colding 1953, 17; Kren 2003, 411.
573	 �e use of opaque instead of transparent colorants was more expensive, and illustrations and maps 

printed on paper were often colored in gouache or mixed techniques to resemble manuscripts 
Goedings 2014, 56–60.

574	 “Da sich im Troknen die Farbe nicht ändert, wie die Wasserfarben, so hat der Mahler den 
Vortheil, daß er immer seine Farben während der Arbeit beurtheilen kann” Prange 1782b, 61.
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The Cologne Model Book 

Perhaps the earliest known example of a pigmentary color chart is located at the 
historical archive of Cologne in a model book called the Cologne Model Book (Kölner 
Musterbuch, Fig. �.�).���  �e chart has been dated approximately to between ���� 
and ���� and identi�ed as a production of the Eastern Netherlands. It is included 
in a heterogeneous collection of color recipes for illumination in Dutch (fol.� �r–
�v), Latin (fol.���r–��v), and German (added c. ����).���  �e color chart consists of 
���samples of blue, violet, rose, red, orange, and green colors distributed across two 
sheets (fol.��v–��r, ��r–��r). �e modern pagination is not consistent with the original 
arrangement from blue to green, as one can ascertain from the numerical labels on 
the samples (e.g. � is a blue, �� is a green).���  �e color chart does not clearly divide 
the samples into color groups. Considering that the chart was manufactured between 
the creation of Cennini’s and Jordan’s manuals, it may lack some hues, such as yellows 
and browns.���  Many samples are mixtures of di�erent colorants, such as violets made 
with brazilwood lake and azurite or roses made with turnsole and lead white. Scholars 
believe that these color samples were used by several miniaturists within the same 
illumination workshop as a visual reference for the color arrangement of illuminated 
details and, alternatively, as a guideline for apprentices to manufacture and correctly 
mix colors.���  �e color samples are sometimes concordant with the recipes in the 
Dutch text, which could indicate that the reader was expected to manufacture the color 
according to the instructions in the manual before painting it onto another sheet.���

If the dating is correct, this unique pigmentary color chart was manufactured after 
the advent of the European woodcut (c. ����) and book printing (����s).���  Moveable 
types were developed in Europe during the mid-��th century in Mainz, Germany, and 
printing spread quickly across the continent within two decades.���  �e production of 

575	 Köln, Historisches Archiv, Inv. 7010-293. 
576	 �e German part is not considered part of the original and was thus given a di�erent shelf mark: 

Köln, Historisches Archiv, Inv. 7010-293a; see Wallert 1991, 448–449; Oltrogge and Fuchs 
2011, 222; Oltrogge 2016, 105.

577	 Numbers one to six (fol. 10r) are blue samples. Numbers 7 to 12 (fol. 15v) are violet samples. 
Numbers 13 to 18 (fol. 16r) are violet and rose samples. Numbers 19 to 24 (fol. 9v) are red and 
green samples. Number 25 is perhaps dark red or brown. A further seven unnumbered samples 
are on folio 15r. Doris Oltrogge (2013, 66) has argued that the two sheets were originally one 
that “was cut into two double leaves to �t into the booklet.” 

578	 Oltrogge and Fuchs 2011, 223; Oltrogge and Turner 2016, 105. In this regard, Arie Wallert 
(1991, 448) has explained that the color samples or color combination illustrations were replaced 
as soon as they went out of fashion. 

579	 Wallert 1991, 449; Oltrogge and Fuchs 2011, 221–223; Oltrogge 2013, 67; 2016, 105.
580	 Oltrogge and Fuchs 2011, 223; Oltrogge 2013, 66; Oltrogge and Turner 2016, 105.
581	 Parshall 2009, 10.
582	 It reached Venice in 1469, Paris in 1470, and Lyon and Bruges in 1473; Delft 2010, 132–133. 

See also https://atlas.lib.uiowa.edu/ (last accessed: 12/04/2020).
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manuscripts and printed books co-existed until the ��th century, and the two media 
mutually in�uenced each other during this period.���  �e trade of copying books moved 
gradually from the scriptorium to the typography workshop, as did its workforce. 
Illuminators were engaged in both painting manuscripts and coloring prints.���  At 
times, printed books and manuscripts were even made by the same atelier.���  

�e book of hours was the most popular late medieval reading. �is prayer 
book was produced for the rich in the form of lavishly illuminated manuscripts, 
where painted ornamental details, including animals, foliage, �owers, landscapes, 
buildings, and portraits, accompanied the devotional text and aided contemplation.���  
�e popularity of this prayer book did not diminish with the advent of printing, 
as luxury versions were printed on vellum and illuminated like manuscripts. �e 
imagery was so important to this “late medieval bestseller” that it was de�ned as “the 
writing of lay people.”���  Perhaps for this reason, during the ��th century, illuminated 
drawings, miniatures, and prints earned their own existential right outside of books, 

583	 Marrow 1978; Oltrogge 2009.
584	 Parshall 2009, 11.
585	 Delft 2010, 134.
586	 Delft 2010, 135–136.
587	 Delft 2010, 137; see also Kesel 2010, 93.

�.� Anonymous, 61 color samples for illumination (c. 1470–1490), in: Kölner Musterbuch. 
Cologne, Historisches Archiv der Stadt Köln, Best. 7010 (Handschriften [Wallraf]), 293, fol. 
9v, 10r, 15v, 16r
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but their coloring rested on the craft of manuscript illumination.���  Here, bodycolors 
and watercolors were applied with di�erent techniques ranging from glazing, hatching, 
and superposition to the juxtaposition of colorants, all of which were previously used 
in manuscript illumination as well.���  With the exception of herbals and bestiaries, 
botanical and zoological elements were marginal in the decoration of manuscripts 
such as the book of hours. Nevertheless, the fascination with them is evident from 
autonomous drawings of animals and plants, in which draftspeople increasingly 
focused on realistic details.���  A true-to-nature e�ect was achieved through a skillful 
command of colorants, for which model books (e.g. the Cologne Model Book) were 
useful guides. 

Cibo’s Ricordi Per Belli Colori

�e Italian painter and botanist Gherardo Cibo (����–����) also assigned great 
importance to color. �is interest is documented by his art-technological literary 
production of �ve technical handwritten manuals on gouache and watercolor 
painting.���  Cibo’s �xation on color was closely linked to botanical and landscape 
illustrations. During his �eld trips to the nearby area of Rocca Contrada (now Arcevia, 
Marche) and Apennines, Cibo collected plant specimens and created portraits of them 
within their landscapes to indicate where he found them.���  Cibo portrayed plants in 
watercolors because he was aware of the color decay in leaves and petals of dried plants 
preserved in herbaria. He spent much of his time searching for the right recipes to 
reproduce, for instance, a speci�c green hue to assign to a plant specimen or even just 
the upper or lower part of a leaf.���  Cibo’s tireless pursuit of color exactness might have 
been in�uenced by Da Vinci’s manuscript for Trattato della Pittura, which belonged 
to the Duke of Urbino Francesco Maria II della Rovere (����–����), whose court and 
collections Cibo had contact with from an early age.���  

588	 �e �rst case of the emancipation of miniatures from the book page was documented in Flanders 
in 1463; Colding 1953, 57. On miniaturists of the book of hours and early botanical illustrations, 
see Blunt and Stearn 1995, 39–45.

589	 Oltrogge 2009; Panayotova 2016b, 307.
590	 Pächt 1950, 18; Van den Abeele 2007, 264–265; P. H. Smith 2008, 16. 
591	 See Baroni 2013; Bonizzoni and Mariani 2013; Mascherpa 2013; Salvadori 2013; Travaglio, 

Mander, and Baroni 2016, 398; Tongiorgi Tomasi 2021, 38.
592	 Tongiorgi Tomasi 1989a; 1989b; 1989c; 2013, 21�.; Mangani and Tongiorgi Tomasi 2013, 

209–230.
593	 Travaglio, Mander, and Baroni 2016.
594	 See Baroni 2013, 258–259; Tongiorgi Tomasi 2013, 13–14; 2021, 17. On behalf of the Duke 

of Urbino, Cibo colored I Discorsi, Pier Andrea Mattioli’s Dioscorides edition; Celani 1902, 
190; Tongiorgi Tomasi and Contin 2015; Tongiorgi Tomasi 2021, 44.
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Da Vinci’s Trattato della Pittura 
subsequently impacted many scholars 
and artists, such as the Theatin 
Father Matteo Zaccolini (����–
����). Zaccolini wrote a four-volume 
treatise on optics and perspective 
and dedicated the first volume, 
De�colori, to color perspective, with 
the central aim of manifesting Da 
Vinci’s famous sfumato effect in 
landscape painting.���  �is topic is 
also addressed in Ricordi per belli 
colori (Memories for Beautiful Colors), 
one of Cibo’s manuals, with which I 
engage below. ���   

Ricordi per belli colori is possibly 
an incomplete copy of a now-lost autograph by Cibo, of which at least two other 
witnesses exist, which enables a prudent dating of the original to the last decade of 
�� th�century.���  �is manual is Cibo’s idiographic work written mainly by the artist 
Ercole Ramazzani (c. ����–c. ����). It contains several instructions for landscape 
painting, some of which are combined with one or two color samples. In total, ���blue, 
brown, green, and black color samples (of which two are no longer visible) serve as 
references for producing the correct shades of objects in landscape paintings.���  In 
Ricordi per belli colori, the color samples are not grouped according to hue (Fig.��.� ). 
�e precise purpose of this manual is unknown. While Sandro Baroni has hypothesized 
that it was a working notebook that may have been used in the �eld, we could also 
speculate that Cibo devised this manual as an aide-mémoire, as the title of the treatise 
suggests.���  �e idea that the title is key to interpreting the goal of this how-to book 

595	 On Zaccolini’s treatise, see Pedretti 1973; Cropper 1980; Bell 1993; Leonhard 2015, 276–278.
596	 Vatican City, Biblioteca Apostolica Vaticana, Urb.lat.1280. 
597	 Tongiorgi Tomasi 2021, 38–39. Ricordi per belli colori shares almost three-quarters of its entire 

text (the part on landscape painting) with two manuscripts in two witnesses (New Haven, Yale 
University, Beinecke Library, sig. MS 372. and Leiden, University Library, Vossius Germanici 
Gallici 5q) entitled Trattato della miniatura, which was written by the limner Valerio Mariani 
(1568–c.1625) and likely based on an original (now lost) manuscript compiled by Cibo. On 
di�erent opinions, see Hermens 1990; 1995; 2001; 2006; Baroni 2013; Bonizzoni and Mariani 
2013; Tongiorgi Tomasi 2021, 37–39.

598	 Vatican City, Biblioteca Apostolica Vaticana, Urb.lat.1280 fol. 2r [3 samples], fol. 2v [5 samples], 
fol. 3r [4 samples, 1 lost], fol. 3v [2 samples, 1 lost], fol. 4r [4 samples], fol. 5r [6 samples], 
fol. 6r [4 samples], fol. 18v [2 samples]. On the purpose of these samples, see Bonizzoni and 
Mariani 2013, 304.

599	 Baroni 2013, 254.

�.�  Gherardo Cibo and Ercole Ramazzani, color blots), 
in: Ricordi per belli colori, (end of the 16th century). 
Vatican City, Biblioteca Apostolica Vaticana, Urb.
lat.1280, fol. 4r
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is supported by other examples below, where the authors emphasize the connection 
between color samples and memory.

De Gheyn II’s Color Panel

Around the same time that Cibo was compiling Ricordi per belli colori, the Dutch 
engraver Jacques de Gheyn II (����–����) was developing his own pigmentary color 
chart. Information about De Gheyn’s working method is recounted by the Dutch 
artist Karel van Mander (����–����) in  Het Schilder-Boek (����), a compilation of 
biographies of Dutch and foreign artists. Sometime after ����, De Gheyn gradually 
moved away from engraving in favor of watercolor and oil painting.���  Van Mander 
explains that, during this transition, De Gheyn noticed the importance of learning 
to “distinguish” colors.���  His shift from black-and-white prints to the colorful palette 
of miniatures and oil painting focused on producing true-to-nature illustrations. 
Between ���� and ����, De Gheyn painted several watercolor illustrations of �owers 
and animals on �� vellum sheets, known today as the Lugt album.���  De Gheyn used 
this collection as a model book for his �rst oil still lifes.���  Perhaps around the same 
time he created this model book, De Gheyn devised an ingenious expedient to quickly 
distinguish colorants and their mixtures. Van Mander chronicles that De Gheyn 

divided a panel into as many as a hundred squares, which he marked and 
numbered in a little book, and painted these squares with various colors – var-
ious grays, greens, yellows, blues, reds, �esh colors, and other mixtures, giving 
to each as best as he could its own saturation, and he noted each one in the 
little book, as described.���

�us, De Gheyn used a panel on which he painted up to hundreds of di�erent square 
samples of colorants and their mixtures. Each box was given a number, which he 
registered in a notebook where he possibly added instructions and recipes for obtaining 
the corresponding hue. De Gheyn’s panel and notebook form a pigmentary color 

600	 Swan 2005, 30.
601	 “onderscheyden” Mander 1604, 294v; Swan 2005, 73.
602	 Hopper 1975; 1987; Swan 2005, 66–94.
603	 Hopper 1975; Swan 2005, 73, 75. �e Lugt album was similarly used by other miniaturists to 

illuminate a Munich Prayer Book; see Hopper 1987. 
604	 “hy bedeelde een Penneel wel in hondert viercanten, en teycken dese met Cijfer ghetalen aen in 

een Boecxken, en beschilderde dese viercanten met verscheyden coleuren, verscheyden graeuwen, 
groenen, ghelen, blaeuwen, rooden, carnatien, en ander vermengselen, ghevende soo veel hy 
mocht elck zijn eygen diepsel, en teyckendet bysonderlijck in’t Boecxken aen, als geseyt is” 
Mander 1604, 294v; translation from Swan 2005, 73. 
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chart through which he familiarized himself with oil colors.���  Van Mander deems 
this method “unusual” but e�ective, as De Gheyn “felt ready to start working in oil 
paint.”���  Perhaps owing to Van Mander’s utterance, Hessel Miedema has claimed that 
De Gheyn’s approach to color was that of an autodidact, as how to use colors was part 
of a painter’s upbringing.���  On the other hand, Claudia Swan has persuasively argued 
that it was not customary for oil painters such as Van Mander to rely on color charts 
and has rightly suggested that these tools were instead common in the practices of 
illumination and miniature painting. Indeed, Swan has noted that, according to Van 
Mander, De Gheyn learned “to limn” from his father, who was an illuminator and 
glass painter.���  �e previous examples of pigmentary color charts seem to support 
Swan’s argument, and further examples corroborate this thesis. Hence, De Gheyn 
did not invent this “unusual” method but simply transferred it from one medium 
(watercolor or gouache) to another (oil).���  Regrettably, De Gheyn’s color panel and 
related notebook have apparently been lost, so we cannot assess how he arranged colors.

The Color Chart in Sloane MS 2052

Despite the likely loss of De Gheyn’s panel, other early modern pigmentary color 
charts are known. A particularly famous one, already mentioned above (pp. ��–��), 
is the pigmentary color chart in folios �� and �� of Sloane MS ����. Over the course 
of two decades (����–����), the Swiss physician �éodore Turquet de Mayerne (����–
����) collected and compiled heterogeneous notes on art technology, artists’ secrets, 
and experiments to create this manuscript, which he entitled Pictorja, Sculptorja & 
quae subalternarum Artium.���  Five complete editions of Sloane MS ���� have been 
published.���  However, the Sloane MS ���� color chart is included in only three of 

605	 Swan 2005, 74.
606	 “onghewoonlijck,” “dat hy bestondt te schilderen van Oly-verwe” Mander 1604, 294v; translation 

from Mander and Miedema 1994, 437.
607	 Mander and Miedema 1999, 47.
608	 “Verlichten” Mander 1604, 294r; Swan 2005, 74; Mander and Miedema 1994, 434.
609	 Swan 2005, 74.
610	 London, British Library, Sloane MS 2052. It consists of 170 foliated pages with notes compiled 

by Mayerne and a further 20 hands. Sloane MS 2052 also contains medicinal and cooking recipes 
(Trevor-Roper 1993, 269; Parmentier 2016, 76). Almost all scholars agree on the unsystematic 
character of Sloane MS 2052; on this, see Berger 1901, 94; Trevor-Roper 1993, 264, 278–279; 
Rinaldi 1995, 3–5; Carofano 1997, 157; Bischo� 2004, 10; Kern 2015, 708. On Meyerne’s 
biography, see Trevor-Roper 2006. 

611	 Ernst Berger (1901) published the �rst edition with German parallel text. In 1974, Marcel 
Faidutti and Camille Versini published a French edition. Simona Rinaldi (1995) published a 
full Italian edition, and Gudrun Bischo� (2004) published a second German edition. In 2001, 
Donald Fels released the �rst complete English edition based on Berger’s work. Two partial 
editions were produced by Johannes A. van de Graaf (1958) and Mans�eld Kirby Talley (1981).
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these editions, with some transcription errors.���  Only Rosamond D. Harley has 
performed an analysis, albeit a perfunctory and incomplete one, of the color chart of 
Sloane MS ����.���

�e color chart covers the four pages between folios �� recto and �� verso and 
showcases ��� circular color samples (Fig. �.�). It is part of a short treatise on colors 
for miniature painting and illumination that begins on folio �� recto and ends on 
folio �� verso. Since the treatise and color chart are written in Latin and German 
in di�erent handwriting than Mayerne’s, this document was clearly authored by 
somebody else.���  �e �rst part of the treatise on colors is written in poor Latin and 
provides instructions for reproducing nature with colorants as though they are light 
(lux) and shadow (umbra). With a rather Aristotelian analogy, the author parallels 
white, gold, and silver with light and black with shadow and maintains that the 
remaining main colors are yellow, red, green, and blue.���  �is approach yields a list 
of several colorants under seven color categories, with gold and silver merged into one 
group called nitentium species (the shiniest species). �e absence of a brown category is 
in line with the emergence of this main color only in the second half of the ��th�century. 
Meanwhile, the metal colors mirror the color knowledge of earlier manuals, such as 
those of Jordan and Boltz.���

�e color chart is distinctly divided into two sections. �e �rst displays ���samples 
of unmixed colorants (fol. ��r–��r), while the second contains ��� samples of mixtures 
of some of the colorants represented in the �rst section (fol. ��r–��v). �e �rst sequence 
complies with the Latin text: the white samples are presented �rst in the chart and 
followed by the gold-silver, black, yellow, red, green, and blue ones.���  Here, the 
author presents a smaller selection of the colorants listed in the preceding Latin text 
(fol. ��r–��r): two whites, �ve blacks, eight yellows, seven reds, four greens, and �ve 
blues. Except for gold and silver, for which there are three samples each (polished, 

612	 Berger 1901, 244–245; Rinaldi 1995, 187–191; Fels 2001, 212–215. 
613	 Harley 2001, 193–194. Images of the color chart have been published in Bomford and Roy 

2009, 62; Harley 2001, 94–96; Karliczek and Schwarz 2016, 290–293; Kern 2014; Boulboullé 
2019.

614	 Mayerne wrote mainly in French; Harley 2001, 193; Rinaldi 1995, 187. Previously, the 
miniaturist Samuel Cooper (1609–1672) was identi�ed as the author of the color chart because 
his name appears on folio 78v; Berger 1901, 242, 391, 404; Fels 2001, 212, 316, 333. However, 
Rinaldi (1995, 3, 186–187) has convincingly connected Cooper’s name to his holographic 
recipes on folio 77, which I consider to be the correct interpretation. 

615	 Berger 1901, 242–245; Rinaldi 1995, 187–189; Fels 2001, 212–213. 
616	 Brown colorants were usually subsumed under black, yellow, or red colors. Indeed, among black 

pigments, the compiler includes Cologne earth (Harley 2001, 193), while the reds include Spadix 
and Restenbraun (Rostenbraun), and the yellow pigments include brown ochre. 

617	 In total, there are two white, six gold and silver, 10 black, 16 yellow, 16 red, 12 green, and 
16�blue samples.
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mat, and mosaic), every colorant has two samples. Moreover, �� samples are made with 
nominally identical substances with slightly di�erent colori�c properties.���  

�e section on color mixtures begins after the blue color samples (fol.� ��r). 
�is part of the chart is subdivided into three sequences. �e �rst sequence, “mixed 
purple colors, namely from red to blue,” is comprised of ��� color samples showing 
�� mixing possibilities between blue and red colorants.���  �e second sequence, “green 
mixed with yellow,” consists of �� color samples representing �� mixtures of green 
and yellow colorants.���  Finally, the third and smallest sequence, “green with blue,” 
contains �� samples depicting seven mixtures of green and blue pigments.���  While the 
�rst mixing sequence is rather straightforward to modern eyes, the other two mixing 

618	 Four samples of brazilwood reds (Presilium), four of verdigris (Viridum Aeris), four of sap green 
(Succi ex Bacculis Merulæ), and six of azurite or ultramarine (Lazurivm or Lazuria).

619	 “Purburs farben Vermischt Nemlich aus Rott vnd blo.” �e transcription has been given with 
some errors by Berger 1901, 392; Fels 2001, 318; Rinaldi 1995, 190; compare also with Harley 
2001, 194.

620	 “Grun mit Gell Vermischt.” Berger (1901, 392), Rinaldi (1995, 190) and Fels’ (2001, 318) have 
transcribed the phrase wrongly. 

621	 “Grun mit Bla.” Berger (1901, 392), Rinaldi (1995, 190) and Fels (2001, 318) have transcribed 
the sentence wrongly.

�.� Anonymous German-speaking painter, 294 color samples, in: Theodore Turquet de 
Mayerne et al., Pictorja, Sculptorja & quae subalternarum Artium (1620-46). British Library, 
London, MS. Sloane 2052, fol. 80v–81r
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sequences raise many questions. �e compiler produces new shades of green, brown 
(if the original colors have not deteriorated), and blue by mixing green with yellow 
and blue. Yet, it remains unclear why there is no trace of yellow-red or yellow-blue 
mixtures or tints or shades produced with white and black colorants.���  

After the color chart, the treatise on colors continues with a list of binders and 
emulsions for painting in distemper (Vonn Temperat[uren]; fol. ��r). �e list reveals 
which binders and colorants work well together – for instance, parchment glue with 
azurite and egg yolk or glair with cinnabar.���  �e concluding section of the treatise 
addresses the shadowing of colors with black by elucidating the compatibility of black 
pigments with other colorants. Considering their content, we can interpret these four 
sheets as an early modern “crash course” in illumination, which was likely written at 
Mayerne’s request by an anonymous German-speaking painter. Indeed, during the 
�� th�and ��th centuries, limning became a gentleman’s divertissement and a “secret 
refuge” for retired aristocrats.���  Notably, Edward Norgate (����–����) admitted to 
compiling Miniatura, or the Art of Limning, the Names Order and Use of the Couleurs 
both for Picture by the Life Landscape and History (����–����) for Mayerne, who wished 
to know the “names, nature and Property” of colors used in illumination.���  

Goeree’s Perxken

By the mid-��th century, gouache and watercolor painting had become widely popular 
techniques for limning book illustrations and drawings among nobles, courtiers, and 
the bourgeoisie.���  �e consumption and circulation of technical manuals, such as those 
published by Jordan and Boltz in the previous century, witnessed exponential growth. 
Among the plethora of technical manuals teaching enthusiasts how to limn, the �rst 
printed pigmentary color chart made its appearance in a printed book. �is color chart 
was inserted in the second edition of Verlichterie-kunde, of recht gebruyck der water-
verwen (�e Art of Illumination or the Proper Use of Watercolors, ����), a how-to book 
on coloring drawings and prints (Fig. �.� ) published by Willem Goeree (����–����).���  

622	 �e only exception is the third row of the second sequence, where lasur (azurite or lapis lazuli) 
is mixed with di�erent yellow colorants. However, as the title of the sequence suggests (“green 
mixed with yellow”), the compiler regards lasur as a green colorant, very likely verdigris.

623	 Berger (1901, 392) contends that this is a color list from an unknown German source. See also 
Fels 2001, 318; Berger 1901, 244–247; Rinaldi 1995, 191–192; Fels 2001, 214–215. 

624	 Muller and Murrell 1997, 14.
625	 Muller and Murrell 1997, 58; see also Norgate 1919, 5; Carofano 1997, 151; Leonhard 2016, 

142.
626	 Coombs 2009, 78.
627	 Hereafter Verlichterie-kunde. �e manual is part of Inleydinge tot de Al-ghemeene Teycken-Konst 

(Introduction to the General Art of Drawing). A �rst edition without the color chart appeared in 
1668 as a new, adjusted edition of Ter Brugghe’s Verlichtery Kunst-boeck (1616), the �rst printed 
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Goeree was born in Middelburg 
and later moved to Amsterdam 
to become a bookseller, printer, 
editor, and writer.���  His 
limning handbook achieved 
resounding success in the ��th and 
�� th�centuries; the Dutch edition 
was reprinted several times, and 
it was translated into German 
and English.���  �e color chart, 
however, was included only in 
the ���� Dutch edition and the 
���� German edition entitled 
Illuminir- oder Erleuchterey-
Kunst, oder der Rechte Gebrauch 
der Wasserfarben (The Art of 
Illumination or Limning, or 
the Right Use of Watercolors).���  
Goeree’s pigmentary color chart consists of �� rectangular Perxken (�elds) that are 
uncolored and marked with numbers. In the pages before and after the color chart 
(pp. �–�), the numbers are placed near colorant names, which are subsumed under 
seven main categories. �ese color categories match those described by Sandrart �ve 
years later.���

In the preface to Verlichterie-kunde, Goeree explains that limning, or illumination, 
is a pleasant pastime that is suitable for young people, especially women, and that 
professional colorists (a�etters) employ it to wash nautical charts, maps, and other 
images.���  Goeree provides a pigmentary color chart to teach his inexperienced 
readership about the appearance of colorants in watercolor painting. Goeree initially 
wanted to also show “the actual color of colorants,” but he lacked the time (and possibly 

Dutch treatise on watercolors. See Bomford et al. 2006, 16; Roemer 2011, 192; Stijnman and 
Savage 2015a, ix.

628	 On Goeree’s biography, see Bottenheim 1961, 27; Kwakkelstein 1998.
629	 On editions and translations of Goeree’s Inleydinge tot de Al-ghemeene Teycken-Konst, including 

the manual on watercolors, see Kwakkelstein 1998, 9–13, 153–154; Taylor 2000, 146; Dethlefs 
2008, 74; 2010, 191; Tordella 2009, 181.

630	 �e pigmentary color chart is cursorily described in later editions but not graphically displayed.
631	 �e categories are white, blue, red, yellow, green, brown, and black; see Goeree 1670, 2–3. On 

Sandrart, see pp. 121–122.
632	 Goeree 1670, Preface. Goeree’s term a�etters (today afzetters) literally means “deceiver,” but in 

the context of the artisanal practice, it is equivalent to “counterfeiters” (people who deceive the 
eyes, i.e. painters and colorists). 

�.� Anonymous/Willem Goeree, colored Perxken, in: 
Willem Goeree, Verlichterie-kunde (1670), between pp.�2 
and 3 
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the money) to do so, and he consequently left the 
chart uncolored.���  Instead, he recommends, “after 
obtaining his colorants, the apprentice can gradually 
�ll in such a �eld, each according to its number.”���

According to Goeree, these Perxken “serve 
well as reminders and also as indications that call 
to mind – when one wants to color a piece of work 
– on how to order colorants or colors and how to 
combine them.”���  In this way, they were intended 
to teach amateurs how to distinguish and memorize 
the appearances of di�erent colorants, which is a 
purpose similar to that of the color blots in Cibo’s 
Ricordi per belli colori or De Gheyn’s colored panel. 
We can therefore construe Goeree’s color chart 
as a mnemonic device or an aide-mémoire for 
the lay public. Considering that Goeree was not 
a professional illuminator, he must have sourced 
his idea to chart colorants from the artisanal 
practice of trained colorists. Similarities between 
Goeree’s and De Gheyn’s approaches have already 
been highlighted by Swan, who has suggested that 
De Gheyn’s panel might have visually resembled 
Goeree’s color chart.���  As I demonstrate later, 

Goeree’s color chart had a strong impact on readers in the ��th and ��th centuries, as 
many similar tools – some of which link color samples with numbers – were developed 
in the following century. �e success of Goeree’s chart is also obvious from Der Curiose 
Mahler (����) , a German how-to book on painting authored by the Dresden book 
printer Johann Christoph Mieth, who pirated the section on watercolors from the 
���� German edition of Verlichterie-kunde and enclosed a similar uncolored chart 
(Fig.��.� ).���

633	 “de eygen Coleuren der Verwen” Goeree 1670, 1.
634	 “den Oe�enaer kann die na het bekomen sijner Verwen, nu en dan yeder op sijn Nomber een 

Percktjen belegghen” Goeree 1670, 2. Many thanks to Florike Egmond for the translation from 
the Dutch original. At least one of the owners of Verlichterie-kunde followed Goeree’s instructions, 
as the chart in the copy at the National Library in �e Hague has been colored, see Goedings 
2015, 27.

635	 “sy konnen bequamelijck dienen tot de Memorye, en oock tot aenweijsinge, om alsmen eenigh 
Stuck Werks will Coloreeren, in ghedachten te doen komen, wat Verwen of Coleuren men 
ordineeren en by den anderen schicken will […]” Goeree 1670, 1–2. Many thanks to Florike 
Egmond for the translation from the Dutch original. 

636	 Swan 2005, 74, 211, n. 33. 
637	 Mieth 1679, 146–150. See Moulin 2018, 68, 82.

�.� Anonymous/Johann Christoph 
Mieth, uncolored �elds after Goeree’s 
Perxken in: Johann Christoph Mieth, 
Der Curiose Mahler (1679), p. 149
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Rowarius’ Pigmentary Color Chart

As stated by Goeree, professional colorists used illumination to wash nautical charts 
and maps. �e color chart I am about to discuss was possibly used within a cartography 
workshop. Since the early age of cartography, details in maps were colored in a 
realistic and descriptive way (e.g. blue for water, greens for forests, brown or black for 
mountains, yellow for cities, red or black for inscriptions).���  �e �rst maps were drawn 
on vellum or parchment and, like manuscripts, colored with gouache.���  With the 
invention of printing, however, a slow transition from parchment to paper occurred, 
and the coloring technique had to adapt as well. Instead of gouache, map colorists 
opted for cheaper, transparent watercolors, which allowed the printing ink to be visible 
through the color without spoiling the fragile paper support.���  �e use of subtler 
washes of color in cartography seemingly developed between Germany and Flanders 
during the ��th century. �e profession of caertafsetter (map colorist) was registered in 
the Antwerp painters’ guild in ����, and Abraham Ortelius (����–����), the author 
of �eatrum Orbis Terrarium (����), was named seven years earlier in a list of map 
colorists in Antwerp.���  At the same time, drawing and painting with water-soluble 
colors, including on maps and city plans, arose as noble pastimes. 

In Il cortegiano (����), a collection of guidelines for the perfect courtier, Baldassarre 
Castiglione (����–����) emphasizes the importance of drawn “lands, places, rivers, 
bridges, castles and strongholds” for military purposes.���  Likewise, in �e Art of 
Drawing with the Pen and Limming in Water Colours (����), the emblematist Henry 
Peacham describes the illustration of towns and seas in Landtskip (landscapes), a 
term understood as a synonym for “map.”���  Roughly �� years later, in �e Compleat 
Gentleman (����), Peacham encouraged his readership “to exercise your Pen in Drawing 
and imitating Cards and Mappes; as also your Pencil in washing and colouring small 
Tables of Countries and places” for educational purposes.���  Instructions for washing 
bird’s-eye views of cities and cartographical maps pervaded ��th-century how-to 

638	 C. Hofmann 1998, 65–66.
639	 Ehrensvärd 1987, 126–127.
640	 Ehrensvärd 1987, 132–134. �e advantages of this new coloring method (washing in English, 

laver in French, and tuschen in German) are brie�y introduced by Johann Hübner the Elder 
(1668–1731) in the preface to the second edition of Museum geographicum. Hübner (1726, 
3r–4r) explains that the use of colors in maps is chancy, as it could either spoil or improve the 
map. 

641	 Woodward 2007, 603; see also Alpers 1983, 158–159; Ehrensvärd 1987, 137; Goedings 1989; 
1995; 2015, 70.

642	 “paesi, siti, �umi, ponti, rocche, fortezze” Castiglione 1528, 41–42; Coombs 2009, 78.
643	 Peacham 1606, 28. 
644	 Peacham 1622, 65; Ehrensvärd 1987, 134; Murray 2013. 
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books.���  Other manuals were fully dedicated to the 
matter as well.���

�e Dutch mapmaker and colorist Jan Dircksz. 
Zoutman (����/�–����) maintained a working 
notebook that was transcribed and incorporated into 
another handwritten handbook entitled Aantekeningen 
betre�ende Schilderen (Notes on the Art of Painting), 
which was compiled by his pupil, the Dutch polymath 
and amateur painter Simon Eikelenberg (����–����).���  
Zoutman started his career as a net verlichter (limner) 
in Amsterdam and became a land surveyor in ����.���  
Barbara Jensen of the Regionaal Archief Alkmaar has 
reconstructed the structure of Zoutman’s original 
manual, which consists of �� pages with recipes for 
manufacturing colors, binders, inks, and media that 
he used in his daily practice of map coloring.���  �ese 
pages are scattered throughout Eikelenberg’s handbook, 
where he includes a drawing of a painter’s palette with 
�� Dutch names for colorants.���  It follows a list of 
���colorants divided into six main categories: black, 
white, blue, green, yellow, and red.���  

For the purposes of this study, the most signi�cant 
page of Eikelenberg’s handbook is a loose sheet with a 
color chart that does not display Eikelenberg’s pagination 
(Fig. �.� ). �e art historian Truusje Goedings published 
this color chart for the �rst time in ���� and attributed 

645	 Ehrensvärd 1987, 134–136.
646	 Henri Gautier’s L’art de laver, ou Nouvelle manière de peindre sur le papier (1687) and Nicolas 

Buchotte’s Les règles du dessin et du lavis pour les plans particuliers des ouvrages et des bâtimens 
(1722). 

647	 Regionaal Archief Alkmaar, Collectie Aanwinsten 1412-1984, inventarisnummer 390, 
Aantekeningen betre�ende Schilderen alsook een werkboekje toegeschreven aan Jan Dirksz. 
Zoutman [1617/1618-1697] door Simon Eikelenberg. 1679/1700-1732. Noteworthy 
contributors to the scant research on this manuscript are Goedings 2015, 116–117; Stols-Witlox 
2017; Jensen 2018; Hagendijk 2018.

648	 Goedings 2015, 116.
649	 Jensen 2018, 387–432.
650	 Eikelenberg wrote �ve treatises on painting techniques, which are now housed at the Regionaal 

Archief Alkmaar; see Stols-Witlox 2017, 78; Jensen 2018, 2; Hagendijk 2018; 2019.
651	 Regionaal Archief Alkmaar, Collectie Aanwinsten 1412-1984, inventarisnummer 390, fol.�156–

159; see the transcription by Jensen 2018, 117–120.

�.� Rowarius, 24 color samples, 
in: Jan Dirckz. Zoutman and 
Simon Eikelenberg, Aantekening 
betreffende Schilderen (1679) 
Alkmaar, Regionaal Archief, 
Collectje Aanwinsten 390, 
p.�567
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it to Zoutman.���  However, the color chart was likely not manufactured by Zoutman 
but rather by “an excellent illuminator” identi�ed only as “Rowarius” on the back of 
the leaf.���  �e color chart displays �� samples of colorants, which are labeled with only 
�� names since four red colorants (red lead, Florentine lake, carmine, and vermilion) 
are each represented with two samples of slightly di�erent appearances. Although the 
colors in the chart are not explicitly grouped into main categories, their names (e.g. 
lighte geel, lamp swardt) and hues re�ect a tacit division into six groups: yellow, red, 
blue, green, brown, and black. �e absence of white implies that Rowarius’ practice 
was already shifting toward transparent watercolor painting, which usually does not 
use white. In this regard, Mayerne notes that “the modern illuminators do not make 
use of white, in its place they save the paper or parchment for the highlights.”���  �is 
color was obtained with white paper, as in Le Blon’s trichromatic prints, Lambert’s 
color pyramid (Fig.��.�� ), and Harris’ color circles (Figs. �.��–�.�� ).���  Since maps 
were among the �rst printed subjects without white-painted highlights, we can assume 
that Rowarius was a map colorist who, like other professional illuminators, employed 
a color chart in his workshop to train apprentices and guide other trained colorists. 

Brenner’s Specimina Colorum Simplicium

During the ��th century, water-based media became very fashionable for coloring plants, 
maps, landscapes, and portraitures. �is genre is usually known as miniature painting 
and di�ers from other water-soluble techniques in that the colorants are applied with 
minute brushwork of hatching and stippling on the painting support.���  Like other 
painting techniques, miniature painting was considered a suitable pastime for upper-
class gentlemen because it was not as challenging as sculpting or oil painting. It even 
used media with a milder and less chemical smell (water-soluble gum Arabic or egg, 
as opposed to turpentine-soluble oil), which contributed signi�cantly to its popularity 
and appreciation among members of high society. 

In ����, in response to this ardor for miniature painting, the professional miniature 
painter and bibliophile Elias Brenner (����–����) published a pigmentary color chart 
(Fig.� �.� ) in a two-page booklet entitled Nomenclatura et species colorum miniatæ 

652	 Regionaal Archief Alkmaar, Collectie Aanwinsten 1412-1984, inventarisnummer 390, fol. 567; 
Goedings 2015, 21, 116–117.

653	 “Rowarius […] een uitnemend verligter” Regionaal Archief Alkmaar, Collectie Aanwinsten 
1412-1984, inventarisnummer 390, fol. 566; see Jensen 2018, 350.

654	 “Les Enlumineurs modernes n’usent d’aucun blanc, au lieu duquel ils espargnent le papier ou 
velin sur les jours” London, British Library, Sloane MS 2052, fol. 29v; translation from Fels 
2001, 173, with some amendments.

655	 See pp. 288, 352, and 390.
656	 Colding 1953, 17, 19; Kern 2018.
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picturæ: thet är: Förteckning och pro� på miniatur 
färgår. Nomenclatura trilinguis (Nomenclature 
and Species of Colours for Miniature Paintings: 
�at is: Inventory and Samples on Miniature 
Colours. Trilingual Nomenclature).���  Four 
years later, Brenner was appointed as the court 
miniaturist by King Charles XI of Sweden (����–
����), thus becoming the �rst Swede to hold that 
position.���  �e �rst page of Brenner’s booklet 
contains a preface to the color chart, which is 
displayed on the second page and bears the title 
Nomenclatura trilinguis, et genuine specimina 
colorum simplicium, quibus potissimum picturæ 
miniatæ arti�ces uti solent, in gratiam hujus artis 
cultorum edita (�e Names of Simple Colors in 
Three Languages and Their Genuine Samples 
Which the Masters of Miniature Paintings Have 
Especially Used, Published for the Sake of �ose 
Wishing to Cultivate �at Art).���  �is second 
title explains the purposes of the chart: to 
establish a trilingual dictionary of colorant 
names and provide specimens of the colors for 

use in miniature painting. It also speci�es enthusiasts and beginner miniaturists as 
its target audience.

�e chart is set up as a grid with four columns and �� rows. �e �rst column 
displays �� colorant samples.���  �e second, third, and fourth columns indicate their 
Latin, French, and Swedish names, respectively. �e colorants are divided into six main 
color categories: white, red, blue, green, yellow, and black.���  Since brown is absent, 
Brenner’s main color categories re�ect those of Biondo, Da Vinci, and Peacham. 

657	 Carlander 1904, 684; Ellenius 1957, 66; Reijonen 2002, 7; Kuehni 2003, 42; Kusukawa 2011, 
282; 2015, 6. 

658	 Scholars agree on 1684 as the date of his appointment. �e exception is Lemberger (1912, 1:22), 
who has maintained that Brenner was appointed in 1677.

659	 Kusukawa 2015, 6.
660	 �e color chart preserved at the Kungliga Biblioteket in Stockholm presents only 28 color 

specimens, though both white pigments (lead white and slate white) are missing. Reijonen 
(2002), Rönnerstam and Hälldahl (2006, 259), Rönnerstam (2008, 136), and Kusukawa (2011, 
282) have reported that there are 30 specimens. No source I consulted discussed this topic.

661	 �e colorants listed are as follows: Cerusa, Fissile candidum (white); Carmesinus color, Lacca 
�orentina, Cinnabaris, Minium, Sangvis Draconis, Hœmatites, Ochra usta vel calcinata, Rubrica 
(red); Ultramarinum aut Cyprium, Montanum, Indicum (blue); Chrysocolla, Ærugo, Crystallus 
viridis æris, Succus foliorum gladioli, Succus viridis s[ive] Rhamni (green); Ochra plumbana, Gutta 

�.� Elias Brenner, Nomenclatura trilinguis, 
et  genuine specimina colorum simplicium, 
in: Nomenclatura et species colorum 
miniatæ picturæ, (1680) 
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For the compilation of this nomenclature, Brenner relied on Graphice id est, 
de arte pingendi (����), which was published by his professor of classical philology, 
Johann Gerhard Sche�er (����–����). Indeed, �� of the �� Latin color terms in these 
publications match.���  Yet, Brenner’s and Sche�er’s main color categories are clearly 
distinct; while Sche�er stands out as a trichromatist, Brenner identi�es six main 
colors.���  Brenner’s color division likely derives from his own color understanding or 
from Da Vinci’s Trattato della Pittura (����), as apart from Sche�er’s Graphice, all of 
the other books on art theory and art technology that Brenner owned specify seven 
or more color categories.���  

Another notable book in Brenner’s library inspired him to print a color chart for 
amateurs. In the sale catalog of Brenner’s library, an entry reads, “Gorrers anweisung 
zu der Mahler kunst. item illum.” �is entry is referring to the German edition of 
Goeree’s drawing compendium, of which Verlichterie-kunde is part.���  Indeed, illum. 
is an abbreviation of Illuminir- oder Erleuchterey-Kunst, oder Rechte Gebrauch der 
Wasserfarben, the German title of Verlichterie-kunde. Brenner must have possessed the 
���� edition, which includes Goeree’s uncolored pigmentary color chart for teaching 
amateurs to distinguish and memorize colors, as the ���� German edition bears a 
di�erent title.���  We may consequently assume that the educational purpose of Goeree’s 
Perxken triggered the publication of Brenner’s booklet. Like Goeree, Brenner states that 
to become a miniature painter one should “be able to attentively distinguish which sort 
of color it is convenient to take advantage of, and which are reckoned unpro�table”���  

Brenner arranges polyglot names of simple colorants and their swatches on a single 
page.���  His chart is thus an improvement of Goeree’s mnemonic device, as he managed 
to publish samples of colorants with names added in three languages. Brenner’s color 
chart was way ahead of its time and is the earliest discovered example of a printed 

Gambæ s[ive] Camboya, Auripigmentum, Color ex succo folorum betulæ, Ochra vulgaris s[ive] sil.[?], 
Sandaracha, Calculus follis bubuli, Umbra, Terra Coloniensis (yellow); Elephantinum, Atramentum 
Indicum, Atrum fuliginosum (black). For the pigment analyses and translation, see Rönnerstam 
and Hälldahl 2006.

662	 Rönnerstam and Hälldahl 2006, 254. Sche�er (1669, 163–177) also describes other pigments 
that Brenner omitted, such as Bolus albus, Creta nigra, Bolus Armenus, Azurium, Smaltum, 
Herbacea �ssilis, and Creta viridis.

663	 Sche�er 1669, 158. 
664	 Brenner’s library was sold at an auction in 1717; Anonymous 1717. Henni Reijonen (2002, 

8�.) has employed this catalog to determine Brenner’s textual sources for his Nomenclatura et 
species colorum miniatæ picturæ. 

665	 Anonymous 1717, 40. 
666	 �e 1669 German edition is titled Anweisung zur allgemeinen Reis- und Zeichenkunst. Later 

German editions were issued after Brenner’s death; see Kwakkelstein 1998, 12–13.
667	 “Accurate queat discerner cujus generis colores operi suo convenient, & quinam inutiles 

censeantur” Brenner 1680, preface. My translation.
668	 �anks to the improved layout, numerical references became entirely unnecessary in Brenner’s 

color chart.
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pigmentary color chart with actual color samples. Brenner painted his colors on a strip 
or leaf of paper that he successively cut and pasted onto the page of the booklet. �is 
procedure, which ensured better preservation of the color samples, was later used by 
Patrick Syme for his �eld color guide in ���� (Fig.��.�� ).���  Syme, however, designed a 
natural color chart with the goals of teaching readers to distinguish hues, not colorants, 
and o�ering scientists a normalized color terminology. Although the intentions of 
Brenner’s and Syme’s color charts evidently di�er, Brenner’s achievement inspired 
the development of Waller’s Tabula colorum a few years later, a natural color chart.���  

Boogert’s Klaer Lightende Spiegel der Verfkonst 

Charting colorant mixtures was not an easy task in the ��th century, as there were 
many colorants and countless combinations that could result from mixing them. 
�is complexity might explain the scarcity of early pigmentary color charts that 
systematically display compounds, such as the ��� mixtures in the chart of Sloane 
MS ����. 

�is example was outclassed in ���� when A. v.d. Boogert manufactured a 
handbook with a stunning total of �,����color samples of both unmixed and mixed 
colorants.���  �is manuscript was compiled in Delft and entitled Klaer lightende spiegel 
der verfkonst (�e Brightly Lighting Mirror of Painting).���  �e identity of A. v.d. Boogert 
has not yet been ascertained.���  However, the aims of the manuscript are clearly to teach 
an apprentice (leerlingh) the art of “limning or coloring prints” and to demonstrate the 
appearances of unmixed colorants and all of their possible mixtures.���  �e structure of 
Klaer lightende spiegel der verfkonst re�ects that of a printed art-technological manual. It 
includes a preface and several chapters on the tools of the trade (e.g. binders, brushes, 

669	 Rönnerstam and Hälldahl 2006, 254. �e same strategy was used to produce the charts in 
Wiener Farbenkabinet (1794; see pp. 220–221) and in Julius Caesar Ibbetson’s An Accidence, 
Or Gamut, of Painting in Oil and Water Colours (1803; see p. 238).

670	 On Waller’s natural color chart, see pp. 33–36.
671	 Aix-en-Provence, Bibliothèque Méjanes, MS 1389 [1228]. Goedings (2014, 62; 2015a, 28) 

has stated that the color samples total 2,070 or 2,093 (personal communication). However, 
I counted 108 unmixed colorant samples, 1,630 compound samples, and 365 samples in the 
register, for a total of 2,103 samples.

672	 �e translation of the title is from Erma Hermens, who led a research project on this manuscript 
from 2018 to 2021. �e author and place of compilation are disclosed on the title page and 
on folio Gv, where the author adds, “geschreven binne delft op den 20 julÿ 1692” (“written in 
Delft on 20 July 1692”).

673	 See Goedings 2014, 64; 2015, 28.
674	 “illumineere of afsette van prente” Aix-en-Provence, Bibliothèque Méjanes, MS 1389 [1228], 

fol. Er. 
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colorants) across a total of ����pages.���  Unlike other painting manuals, though, this 
manuscript includes two long sections on colorants and their mixtures and provides 
a colored specimen for each of the possibilities. �e author misleadingly gives two 
di�erent lists of colorants: one with �� and one with ��.���  Both lists are subdivided 
into Goeree’s and Sandrart’s seven main color categories of black, white, blue, yellow, 
red, green, and brown. 

�e �rst section (fol. �r–��v) details the ���unmixed colorants from the second 
list and displays ��� color samples, which are painted on the recto pages and marked 
with numbers from one to three.���  Instructions for replicating the samples are speci�ed 
on the verso pages and referenced with the same numbers. �e majority of colorants 
are illustrated with three samples that show how to modulate the transparency of the 
colorants with water. However, some colorants have only one or two samples. Boogert 
uses just one sample for whites, as a change in transparency cannot be perceived on 
white paper, as well as for colorants that are not suitable for dilution, such as ascus 
(blue verditer; fol. ��r). Two samples are used in only two cases: to di�erentiate between 
polished and unpolished gold (fol. ��r) and silver (fol. �r).���  

�e second section, which focuses on mixtures, begins after folio ��r. Here, 
Boogert delivers two-by-two mixtures of a selection of ���colorants with others from 
the second list.���  Accordingly, the section is arranged in ���sub-units. For instance, 
the �rst sub-unit presents mixtures of been swart (bone black) with other ���pigments 
(fol.���–��), the second displays mixtures of schilp wit (shell white) with �� colorants 
(fol.� ��–��), and the third illustrates mixtures of indigo with ���other pigments 
(fol.� ���–���), from which bone black and shell white are excluded. Every new 

675	 Berge-Gerbaud 1987, 80; Goedings 2014, 63–64.
676	 �e �rst list appears on folio Hv and the second on folio H1v. �e new colors in the second list 

are lack moes met potas (litmus with potash; fol. 12v), hooge geele of oranje operement (realgar; 
fol.�19v), geelen of lighten oocker (yellow or light ochre; fol. 20v), bresÿlie verf met potas (brazilwood 
color with potash; fol. 36v), farrenbock houdst verf met potas (pernambuco color with potash; 
fol. 38v), and Orlÿoen verf (?; fol. 42v). Goedings (2014, 64; 2015, 28) has argued that there 
are 39 of these colorants, possibly because some are given twice (once as regular pigments and 
once mixed with potash).

677	 Goedings 2014, 65.
678	 �ose with two color samples are schilp silver (shell silver) and schilp goud (shell gold). �ose with 

one color sample are loot wit (lead white), schilp wit (shell white), ascus, smalt (smalt), masticot 
(massicot), geele oprement (yellow orpiment), hooge geele of oranje Operement, and geelen of lighten 
oocker .

679	 Sixteen main colorants previously listed are left out of this mixing process: lamp swart (lamp 
black), wynrensche swart (vine dregs black), smee kole swart (stove soot black), broot swart (bread 
black), Oostintjente inkt (black Indian ink), loot wit, schilp silver, smalt, bruÿne schÿtgeel (brown 
stil de grain), schilp goud, roon operement of rust geel (red orpiment or rust yellow), roon krÿt 
(red chalk), gekrisstallÿsierte spaens groen (verdigris), berght groen (malachite), tervert (verditer), 
bitter of rock uÿt deschoorsteen (?), and farrenbock houdst verf met potas; see also Goedings 2014, 
65–66; 2015, 28.
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compound has fewer mixing options than the preceding ones because it excludes 
the options already presented on the previous pages. �us, the last pigment, bruÿn 
oocker, is represented by only one possible mixture. Altogether, this section showcases 
�,��� samples, which are labeled with numbers from one to �ve.���  As in the previous 
section, these numbers are referenced in the corresponding instructions on the verso 
side of the page. �e sample marked with the number one is always positioned at 
the center of the page and corresponds to a half-and-half mixture.���  Numbers two 
and three are at the top of the page and always coincide with one part of the second 
colorant mixed with two or three parts, respectively, of the �rst one. Compared to 
numbers two and three, numbers four and �ve reverse the ratio of �rst and second 
colorants (Fig.��.� ).���  At the end of the manuscript, Boogert supplies a register of all 
colors discussed in the volume. �e register spans �� pages and ��� color samples that 
correspond to all unmixed colorants and half-and-half mixtures.

680	 Goedings (2014, 65), on the other hand, has argued that there are 1,615 color samples here.
681	 For instance, the brown mixture between folios 248v and 249r is yielded by oranje operement 

and spaens groen. Here, number 1 is half realgar and half verdigris. �is mixture is usually not 
recommended since orpiment and realgar are not compatible with lead- or copper-containing 
pigments, such as verdigris; Fitzhugh 1997, 50.

682	 Using the example from n. 681, numbers 2 and 3 are one part verdigris and two and three 
parts realgar, respectively, while numbers 4 and 5 are one part realgar and two and three parts 
verdigris, respectively.

�.� A. v.d. Booger, Three painted samples of a mixture of geelen oocher 
en rust geel, in: A. v. d. Boogert, Klaer lightende spiegel der verfkonst 
(1692). Aix-en-Provence, Bibliothèque Méjanes, MS 1389 (1228), 
fol. 267v–268r
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With regard to Booger’s extraordinary achievement, it is appropriate to quote a 
disclaimer in the preface to Waller’s Catalogue: “not that I pretend to give the Shades of 
all the mixt Colours, which were indeed in�nite as the Compositions and Proportions 
of them may be unlimited.”���  In contrast, with his limning manual, Boogert does seem 
to pursue this very aim. As Truusje Goedings has aptly observed, Boogert composed an 
almost encyclopedic color treatise.���  It includes mixtures of colorants not considered 
by Waller or the anonymous author of the pigmentary color chart in Sloane MS 
���� (e.g. oranges obtained by mixing yellow with red). As with all of the previously 
encountered pigmentary color charts, Boogert’s intent is educational in nature, as the 
manuscript is addressed to beginners in the art of watercolor and gouache painting. 
Although lacking textual sources, Boogert uses a color chart with numerical references 
seemingly gesturing to De Gheyn’s color panel and Goeree’s Perxken (Fig.��.� ).���

3.3	 Pigmentary Color Charts in 18th-century 
Manufactures 

�e use of pigmentary color charts in the artisanal practice was not con�ned to 
water-based painting techniques. Pigmentary color charts were indeed prevalent in 
other crafts as well, where they were used in, for instance, organizing glass cakes for 
mosaic, color tests for enamel and porcelain painting, color samples for pastel sticks, 
and colored swatches for dyeing. Pigmentary color charts for these materials were 
not only produced and applied in small workshops but also, from the ��th century 
onward, increasingly and systematically adopted by state-funded manufactures to guide 
practitioners in their working routines. �e most striking detail that di�erentiates these 
later examples of pigmentary color charts from earlier ones is the constant presence 
of compounds. �e color samples in these later pigmentary color charts were, like 
earlier ones, often linked to recipes to reproduce them. �ese color specimens were 
sometimes named after the pigment used to manufacture them, or, when the sample 
was a compound, practitioners assigned them a fantastical name. Samples were often 
also referenced with numbers, as previously done by Goeree, De Gheyn, and Boogert. 
Exactly as in the case of water-based crafts from the second half of the ��th century, the 
use of these visual tools did not remain con�ned to manufactures, and suppliers and 
consumers alike progressively a�orded them positive feedback and economic value.

683	 Waller 1686, 24.
684	 Goedings 2014, 66.
685	 Goedings 2014, 66–67.
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Colored Glass for Mosaic

In the second half of the ��th century, the mosaic decoration of St. Peter’s Basilica in 
the Vatican commenced, which required a massive quantity of colored glass material. 
Contrary to previous assumptions, craftsmen and materials were not brought to Rome 
from Venice.���  At the end of the ��th century, the authorities of St. Marc’s Church in 
Venice inaugurated a bold program to restore the old Byzantine mosaics and produce 
new ones.���  �is work took place directly in Rome. Later, since many frescos and other 
paintings in St. Peter’s Basilica had sustained damage due to the highly hygroscopic 
walls, the replacement of all altarpieces with mosaic copies began at the end of the 
�� th century.���  �is solution was allegedly chosen because mosaic was regarded as an 
everlasting kind of painting.���  

�e major challenge in this endeavor was obtaining enough glass nuances and less 
re�ective tesserae to imitate the shades and appearance of the oil paintings that had 
to be replaced. �e Roman fornaciari (glassmakers) carried out experiments with new 
materials in the hope of developing a wider gamut of nuances and opaque tesserae to 
imitate the properties of oil painting.���  At the beginning of the ��th century, the glass 
manufacturer and arcanist Alessio Mattioli (d. ����) succeeded in this quest. Mattioli 
invented a type of opaque vitreous paste that refracted less light than the common 
mosaic tesserae. More importantly, he was the only manufacturer who could produce 
porporino, a purple color made with gold, as well as many skin color nuances.���  �us, 
in ����, Mattioli was granted the privilege of being the unique manufacturer of mosaic 
glass for the St. Peter’s works. However, he was also asked to compile a manuscript 
detailing his secret process of manufacturing porporino and to entrust it to the mosaic 
studio.���  �e studio and the Vatican school of mosaic were o�cially instituted in ���� 
under the direction of the painter Pietro Paolo Cristofari (����–����).���  Unfortunately, 
Mattioli’s manuscript disappeared around ����, so his knowledge was irremediably 
lost after his death.���  

Mattioli may have been the initiator of an extant collection of rectangular glass 
blocks, often called smalti (enamels), stored in several wooden showcases (Fig. �.� ).���  
�e roughly ��,��� blocks that are still in existence are labeled with numbers and 

686	 Seifert 2020, 20–21.
687	 Demus 1988; Merkel 1994; 1996. 
688	 Pogliani et al. 2015, 647.
689	 Moretti and Salerno 2006, 15; 2015, 160; Turriziani 2020, 128.
690	 D’Amelio 2002, 133; D’Amelio and Salerno 2011, 70; Seifert 2015, 285.
691	 D’Amelio 2002, 133; Pogliani and Seccaroni 2010, 60–61; Seifert 2015, 299; Pogliani et al. 

2015, 651; Pogliani and Seccaroni 2020, 118. 
692	 D’Amelio 2002, 133.
693	 D’Amelio 2002, 135–136.
694	 Pogliani and Seccaroni 2010, 110–115; Seifert 2015, 286.
695	 Simonini 2022a, 254.
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letters and arranged chromatically. �e numbers and letters on the blocks likely refer to 
drawers in the Vatican storehouse that held stocks (munitioni) of the same sort of mosaic 
tesserae.���  �e enamel collection probably served as a reference for administrative and 
technical purposes and was likely used as a sampler to help mosaicists quickly identify 
the hues they needed.���  �ey could also make use of it to commission precise colors 
from fornaciari and to draw up the inventory of the munitioni.���  �us, the collection 
was essentially an enormous pigmentary color chart for mosaic colors. 

A comparable collection might have existed and been similarly utilized before 
Mattioli’s employment for the production and purchase of mosaic glass. For instance, in 
a report dated August �, ���� concerning the contractors of glass cakes, the architectural 
papal consultant Virgilio Spada (����–����) notes that the white enamels made by the 
glassmaker Scipione Santucci were “not in compliance with the mostre.”���  In another 
archival deed, Santucci pledges to produce enamels in an array of colors identical to 
the mostre, which he received from the administration of St. Peter’s Basilica.���  �e 
term mostre additionally appears in a catalog of the colors of vitreous material stored 
at St. Peter’s Basilica, which was compiled in ���� by the factor Pietro Paolo Drei 
(�.�����–����). ���  �e handwritten document contains ��� colored boxes and four blank 
boxes arranged in �� columns. Each column is assigned the name of a main color, such 
as bianchi (whites), giuggiolini (jujube-colored), lacche (lakes), turchini belli (beautiful 

696	 On the munitioni, see Torniai 2015, 208.
697	 D’Amelio 2002, 135; McPhee 2008, 346.
698	 Torniai 2015.
699	 “non sono conforme le mostre” Güthlein 1981, 214. �e term mostra (pl. mostre) was also used 

in other manufactures to indicate samples of goods and show their textures, colors, and other 
properties. �e German Muster derives from this term and has the same meaning.

700	 Güthlein 1981, 215; D’Amelio and Salerno 2011, 75. 
701	 McPhee 2008, 344–345.

�.� One of the Vatican enamel showcases (Mosaico – Campionario degli smalti, �rst half of the 17th 
century), Vatican City, Fabbrica di San Pietro in Vaticano, Studio del Mosaico Vaticano
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turquoises), pavonazzi (pigeon-colored), negri 
(blacks), and carnagioni (skin-colored).���  

In ����, a pigmentary color chart of 
the enamels stored at the Vatican studio was 
painted in distemper (Fig. �.�� ). �is chart 
di�erentiates the nuances into eight color 
groups: carnagioni, turchini, acque marine 
(aquamarines), verdi (greens), pavonazzi, gialli 
and cappellini (yellows and browns), lacche, 
and leonati and bigi (tawny and grays).���  �e 
color chart is entitled Gradazione delle tinte 
per lo Studio del Mosaico al Vaticano M.DCC.
XCII and has a total of �,��� shades – far fewer 
than the number of glass blocks held in the 
showcases.���  

�e Vatican technology of colored glass 
and the collection of glass blocks held in the 
mosaic studio attracted substantial interest 
during the ��th and ��th centuries. Between 
���� and ����, the Saxon flower painter 
Friedrich Siegmund Striebel (����–����) and 
his son, Friedrich Gottreich Striebel (����–
����), allegedly copied Mattioli’s secrets in a 

collection of �� manuscripts.���  In one of the manuscripts, Striebel describes recipes for 
producing various colored enamels, which he marks with alphanumerical symbols to 
reference the same colors in the other manuscripts.���  �ese symbols were perhaps not 
merely internal references invented by Striebel but a system that was already employed 
by Mattioli to refer to the labels of the glass blocks in the Vatican studio. Veronika 
Seifert has argued that Striebel was sent to Rome by the Catholic Elector of Saxony 
and King of Poland Augustus III (����–����) to steal Mattioli’s technology for vitreous 
colors and establish a local mosaic manufacture.���  In Rome, the patron of the arts 

702	 For the complete list of color names, see D’Amelio and Salerno 2011, 77.
703	 Vatican City, Archivio della Fabbrica di San Pietro, Armadio 98, B, 1. On the other hand, 

D’Amelio (2002, 139, n. 36) and D’Amelio and Salerno (2011, 75) have given the wrong 
signature for this document (Armadio. 1, A, 2, n. 52).

704	 D’Amelio and Salerno (2011, 75) have explained that the color chart shows di�erent undertones 
of each main color (18 carnagioni, eight turchini, seven acque marine, eight verdi, seven pavonazzi, 
15 gialli and cappellini, four lacche, and 16 leonati and bigi). For each of these undertones, there 
are 50 further shades. 

705	 Seifert 2015, 287–290, 307.
706	 Seifert 2015, 310.
707	 Seifert 2014, 263–267.

�.��  Unknown Painter, “Turchini. Primo 
grado” (1792), in: Gradazione delle tinte 
per lo Studio del Mosaico al Vaticano 
M.DCC.XCII, Vatican City, Archivio della 
Fabbrica di San Pietro, Arm. 92, B, 1, fol. 22
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Hans Moritz von Brühl (����–����) found two mosaicists and a glassmaker, Silverio 
de Lellis, who were willing to move to Saxony for this purpose. Regrettably, Lellis did 
not know Mattioli’s secret “to make the enamels in skin-colors, crimson and purple 
with all their gradations.”���  Consequently, Von Brühl suggested gathering enough 
provisions of these enamels for Lellis to replicate with the help of Johann Friedrich 
Henckel (����–����), the mine inspector in Freiberg.���  After Henckel died in ����, 
the project of a Saxon mosaic manufacture was abandoned.���  Yet, Seifert and others 
have hypothesized that the Saxon administration sought to acquire Mattioli’s secrets 
to produce new colors at the newly founded Meissen porcelain manufacture.���  

�e glass block collection in Rome became an object of interest not solely for 
possible technological exploitation; ��th-century natural historians also appreciated 
the alleged inalterability of their colors and hoped to utilize either the collection or 
vitreous colors to generate sets of standard hues.���  

Enamel Painting on Metal and Porcelain 

Enamel painters used so-called mu�e colors, or hard-�re colors, which were extracted 
from metal oxides and smelted at high temperatures.���  Enamel painters would mix 
the pigments with oily media, and apply them with a brush or a point on the desired 
painting support. �e technique of painting in enamel was also called “miniature” 
because, as in the homonymous technique on vellum, the pigments are applied with 
stippling and hatching brushworks.���  

�e few treatises on the art of enamel painting o�er no indication of how colors 
were organized or used in workshops. �e lemma émail of Diderot and D’Alembert’s 
Éncyclopedie, which was presumably written by Didier François d’Arclais de Montamy 
(����–����), a French chemist and close friend of Diderot, illustrates that the colored 
powders were stored “in small boxes of boxwood which are labeled and numbered.”���  
It also describes how enamel painters formed their “palette” with 

708	 “De faire les emails en couleur de ponceu, cramoisi e pourpre, avec leur degradations.” �is 
text is a memorandum that Von Brühl sent to his brother Heinrich, the future prime minister 
of Saxony, in 1739; see Röttgen 1985, 143–144; Seifert 2014, 268, n. 36.

709	 Röttgen 1985, 144; Seifert 2014, 268.
710	 D’Amelio 2002, 138, n. 22; Seifert 2014, 273–275; 2015, 302.
711	 Seifert 2015, 321; Pogliani et al. 2015, 649.
712	 Simonini 2022a.
713	 Lowengard 2002, 104; Klein 2014b, 607.
714	 Ferrand 1721, 1; see also Speel and Bronk 2001, 48. 
715	 “Il faut tenir ses couleurs renfermées dans de petites boîtes de boüis qui soient étiquetées & 

numérotées” Diderot and D’Alembert 1755, 539. Frank A. Kafker (1963, 113; 1973, 455) has 
identi�ed Montamy as one of the encyclopedists. Indeed, Montamy reiterates this information 
in Traité des couleurs pour la peinture en émail et sur la porcelain, a book printed posthumously 
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small plates of enamel called inventaires: one will make brush strokes as broad 
as lentils; these brush strokes will be numbered, and the inventory will be 
�red. [...] thus, the palette of an enameller is, so to speak, a more or less signi�-
cant suite of numbered tests on inventories, to which he resorts as necessary.���  

�e deployment of numbers or other symbols to label colors was presumably a common 
procedure, as it is documented in the glass blocks at the Vatican mosaic workshop as 
well as in several deeds at the archive of St. Peter’s Basilica. Montamy explains that 
enamellers had to create inventories because, “in enamel painting, the �re alters them 
[the colors] more or less in an in�nity of di�erent ways.”���  �ese inventories were 
collections of numbered �red color tests that were stored as specimens for enamel 
painters to reference. 

One such inventory is mentioned in the anonymous publication Wieder Neu 
aufgerichtete und vergrösserte in Zwey �eilen angewiesene Curieuse Kunst- und Werck-
Schul (Newly Raised and Enlarged Curious School of Art and Apprenticeship, Reorganized 
into Two Parts, ����). ���  �is recipe collection has a section on enamel painting (Schmelz-
Kunst), in which the author planned to include �� samples of enamel colors (Muster 
der Schmeltz-Gläser).���  �ese samples are regrettably missing from the printed book, 
but they may have been present in the original (and presently unknown) manuscript 
on which this section is based. 

Mu�e colors were also used in ceramic and porcelain painting, for which painters 
followed similar procedures to prepare their color palettes. �e historian Philippe 
Macquer (����–����), the brother of the chemist Pierre-Joseph Macquer, corroborates 
that “the art of painting on porcelain is, as we have already said, the same as for 
painting in enamel.”���  �e transfer of the procedure of enamel to porcelain painting 
was paramount to the progress of ��th-century color technology used with this re-
discovered material. In ����, the alchemist Johann Friedrich Böttger (����–����) 

by Diderot in 1765 (Montamy 1765, 38–39; A. Wilson 1971, 297–298). Montamy’s text is 
given almost verbatim by Philippe Macquer 1767, 304–305.

716	 “de petites plaques d’émail qu’on appelle inventaires: on y exécutera au pinceau des traits larges 
comme des lentilles; on numérotera ces traits, & l’on mettra l’inventaire au feu. [...] ainsi la palette 
d’un émailleur est, pour ainsi dire, une suite plus ou moins considérable d’essais numérotés sur 
des inventaires, auxquels il a recours selon le besoin” Diderot and D’Alembert 1755, 539.

717	 “dans la peinture en émail, le feu les altérant plus ou moins d’une in�nité de manieres di�érentes” 
Diderot and D’Alembert 1755, 539–540. Modern literature has con�rmed this information; 
see Caroselli 1993, 18.

718	 �e �rst edition (1696) does not include the sections on glass making and enamel colors. Speel 
and Bronk (2001, 56) have argued that the author cannot be the alchemist and hybrid expert 
Johannes Kunckel (1638–1703). 

719	 Anonymous and Kunckel 1705, 219–220. Speel and Bronck (2001, 56) have identi�ed 17�samples. 
720	 “L’art de peindre sur la porcelaine est, ainsi que nous l’avons déja dit, le même que celui pour 

la peinture en émail” P. Macquer 1767, 306.
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uncovered the arcanum (secret) of Chinese hard-paste porcelain in Meißen. �is feat 
may have been possible thanks to Böttger’s chemical skills, the availability of di�erent 
mineral earths delivered by the Saxon mining o�cial Gottfried Papst von Ohain 
(����–����), and previous attempts by the chemist and mathematician Ehrenfried 
Walther von Tschirnaus (����–����).���  

Two years later, the Elector of Saxony and King of Poland Augustus the Strong 
(����–����) founded the Meissen porcelain manufacture, which was the �rst of its 
kind in Europe, and he appointed Böttger as its director. Soon after, rogue Arkanisten 
(arcanists) leaked the secret of the porcelain paste from Meissen.���  �e arcanum 
reached Vienna by ���� and Venice by ����. From there, this porcelain technology 
pervaded Europe in less than �� years.���  

Compared to the Chinese type, Meissen’s porcelain was created in an impressive 
color palette over the course of several decades. �is chromatic outburst was achieved by 
laboratory workers at porcelain manufactures, who specialized in colors and materials 
for painting porcelain wares.���  Many of these laboratory workers were brought up 
either as miniature painters using paper and enamel or as goldsmiths. �ey became 
esteemed color technicians and porcelain painters who developed many new enamel 
colors. One such worker, the famous Johann Gregor Höroldt (����–����), had a 
background in miniature painting in enamel and became the court painter in Meißen 
in ����. ���  

As noted, ��th-century authors promoted the transfer of the color technology 
of enamel to porcelain painting and advised their readers “to abandon altogether 
the colors used by the Chinese, and to replace them with those used to paint in 
enamel.”���  Producing �ne colored glazes for porcelain was the desideratum of all 
European porcelain manufactures and the mission of their laboratory workers. During 
the ��th�century, these painter-technicians discovered new coloring substances that 
perfectly suited the new Western chinaware. David Köhler (d. ����), the supervisor of 
the color laboratory (Farbenlaboratorium) at Meissen, developed a blue underglazing 

721	 To avoid confusion, it is necessary to explain that the city’s name is spelled Meißen, while the 
porcelain manufacture is Meissen (Heide et al. 2016, 62, n. 8). On the European re-invention 
of porcelain, see Walcha 1973, 19; Klein 2014b, 595; 2014a, 267; Marchand 2020, 31–39.

722	 Honey 1945, 245; Sey�arth 1981, 285; Klein 2014a, 269; Ulrich 2015, 45; Marchand 2020, 
39–44. 

723	 F. H. Hofmann 1932, 73–74; Hoyt Reed 1936, 276; Honey 1945, 245; Walcha 1958; Dennis 
1963, 10. 

724	 Szalay 2023, 154–158; Klein 2014b, 595, 600; Rückert 1990, 48.
725	 Sey�arth 1981, 13; Klein 2014b, 596; U. Pietsch 2019.
726	 “il vaut mieux abandonner tout-à-fait les couleurs dont se servent les Chinois, pour y substituer 

celles que l’on emploie pour peindre sur l’émail” Diderot and D’Alembert 1765b, 121. 
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from a cobalt oxide in ����,���  which remained a secret until his death, though���  �e 
blue of this underglazing was nearly or fully identical to other blue colors that were 
developed later, including the Sèvres/Vincennes bleu du Roy (����) and the Viennese 
Josef Leithner’s blue (����).���  In Meißen, Georg Funcke (����/�–����), Samuel Stölzel 
(����–����), and Höroldt produced several color glazes, including “a new pale brown 
glaze like the Chinese ‘dead leaf,’” a red, a black, a yellow, a green, a turquoise, and a 
purple.���  Friedrich Hermann Hofmann has argued that other hard-�re colors were 
developed during the ��th century, including the bleu céleste discovered by the chemist 
Jean Hellot (����–����) in ���� and rose Pompadour, a delicate pink color developed 
in ���� by the painter and laboratory worker Philippe Xhrouet (����–����).���  

To control the quality, resistance, and brilliance of the new colors, workers at the 
pigment laboratory painted small color proofs on waste porcelain and recorded each 
recipe in a logbook. In the early ����s, Hellot described the practice of testing vitreous 
colors for the Vincennes ceramics manufacture in his handwritten “Essay des couleurs 
et emaux sous la mou�e” (“Essay of Colours and Glazes Under the Mu�e”).���  In all 
respects, Hellot’s procedure is identical to the procedure for enamel painting described 
by Montamy in ���� in Éncyclopédie and in Traité des couleurs pour la peinture en émail 
et sur la porcelain (����). In the ���� German translation, Montamy’s inventaires 
becomes Probestückgen (test samples).���  

�e practice of inventaires was later documented by other authors. For instance, 
Nicolas-Christiern de �y de Milly (����–����) visited many porcelain manufactures 
across Germany and discusses the German porcelain technology in a report entitled 
L’art de la porcelaine.���  Like Montamy, Milly uses inventaires to refer to the pieces 
of waste porcelain on which colors were tested. Milly dedicates an entire section to 
these inventaires, which is entitled “Des Inventaires,” rendered in the German edition 
as “Von den Farbproben” (“Color Proofs”).���  Milly explains that the samples in the 

727	 Klein 2014b, 597. Rückert (1990, 48) has maintained that the term Farben Laboratorio appears 
in the documents only from 1740.

728	 F. H. Hofmann 1932, 89; Sey�arth 1981, 285; Hell, Miedtank, and Meissen Porzellan-Stiftung 
2018, 11.

729	 F. H. Hofmann 1932, 154; Soukup 2007, 471. Leitner blue was a forerunner of �énard blue, a 
cobalt aluminate pigment developed by the French chemist Louis Jacques �énard (1777–1857) 
in 1803. Eastaugh (2008, 118–119) has corroborated that Leithner and �énard blue are 
identical but explained (2008, 35–52) that the cobalt blue developed by Köhler in 1720 was 
likely based on smalt or cobalt-doped glass.

730	 Dennis 1963, 10; Sey�arth 1981, 75–81.
731	 F. H. Hofmann 1932, 154. On “rose Pompadour,” see Vollmer 1947; C. A. Jones 2013, 231. 

Lowengard (2006, Techniques and Innovations. Cudbear and Pompadour) has not ascribed this 
color to Xherouet. See also Lowengard 1999, 107.

732	 Lowengard 2006, Testing Vitreous Colors.
733	 Montamy 1765, 38–39; 1767, 18.
734	 Milly 1771, viii, xiv; Siebeneicker 2002, 151; Szalay 2023, 158.
735	 Milly 1774, 71–72.
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inventaires were labeled with the same numbers indicated on the containers in which 
the colors were stored, and he acknowledges the use of a registre exact (accurate register) 
in which laboratory workers recorded instructions for reproducing the colors in the 
inventaires.���  

More importantly, Milly describes the painting procedure as follows. First, 
porcelain painters would search for the necessary colors in the inventaires and prepare 
a white sheet on which to write the color numbers. �ey would then place the sheet 
underneath the glass and put the pigments on the glass plate next to the corresponding 
number.���  Milly maintains that the use of numbers next to fresh pigments allowed 
painters to distinguish them, as hard-�re colors appear “almost all brown before they 
are �red.”���  Likewise, in volume �� of Oeconomische Encyclopädie (����), the natural 
historian Johann Georg Krünitz (����–����) states that inventaires were used in enamel 
and porcelain painting to indicate to the painter “how much each color becomes 
lighter in the �re.”���  

Some inventaires for porcelain painting are still in existence. Examples are kept 
among the remains of the �rst Berlin porcelain manufacture, which was founded in ���� 
by Wilhelm Caspar Wegely (����–����) under the protection of Fredrick the Great, 
King of Prussia, (����–����) and closed in ����. �e Wegely porcelain manufacture 
produced works in the style of Meissen, from which specialized workers had been 
hired.���  �e Berlin Stadtmuseum owns several of Wegely’s inventaires (Fig.� �.�� ), 
which have alphanumerically marked and sometimes even dated color samples painted 
on waste porcelain.���  Wegely’s inventaires are clearly consistent with the application 
described by Milly and were most likely intended exclusively for internal use.���  We 
can regard these inventaires as pigmentary color charts of colors tested by laboratory 
workers that guided porcelain painters through their working routines.���

Other examples of color charts applied in porcelain painting served instead to 
advertise the products of porcelain manufactures or as showpieces. �e oldest one is 
a trial cup for a tea or chocolate service that depicts scenes from Antoine Watteau’s 
(����–����) paintings. �e cup is dated to November �, ���� and was made by 
Christian Daniel Busch (�. ����–����) with the colors he developed at the Kaiserliche 

736	 Milly 1771, 36–37.
737	 Milly 1771, 37; Szalay 2023, 159. 
738	 “presque toutes brunes avant d’avoir passé au feu” Milly 1771, 37, see also P. Macquer 1767, 

350; Lowengard 2006, Frits and Fluxes, Glazes and Enamels.
739	 “Wieviel jede Farbe im Feuer heller wird” Krünitz 1777, 779. �is passage is quoted 

verbatim by Prange 1782b, 48.
740	 Walcha 1973, 146–147; Zick 1978.
741	 Zick 1978, 53 and Lowengard 2006. 
742	 Szalay 2023, 158.
743	 A re�ned version of the inventaires was used by the father of English pottery, Josiah Wedgwood�I 

(1730–1795). See Barnard 1930, 814; Bryan, Weston, and Des Fontaines 1978; Karliczek and 
Schwarz 2016, 316–317; Karliczek 2023.
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Porzellanmanufaktur in Vienna. On 
one side of the cup, a woman holds a 
piece of cloth showing �� color samples, 
and the inscription reads, “Colors for 
porcelain of His Excellence the Earl of 
Kinsky” (Fig. �.�� ).���  �ese samples 
are not numbered, which suggests 
that their purpose was to promote the 
color palette of the Vienna porcelain 
manufacture to potential purchasers or 
�nancers�– in this case, Philipp Joseph 
Count of Kinsky (����–����). ���  

A final example is the set of 
porcelain tablets in Werner’s Nachlass in 
Freiberg. Werner owned ����porcelain 
tablets (Fig. �.�� ) that were probably 
produced between ���� and ���� 
on behalf of the inspector of the 
technological department, Heinrich 
Gottlieb Kühn (����–����), and the 
director of the Meissen porcelain 
manufacture, Carl Wilhelm von Oppel 

744	 �e original inscription reads, “Porcell: Farb: v: Ihro Exc: Grav: Phil: v: Kÿnskÿ” F. H. Hofmann 
1932, 154; Zick 1978, 52.

745	 For this and other examples see Szalay 2023, 13�.

�.�� Christian Daniel Busch, Vienna porcelain 
manufacture, chocolate cup with color samples 
(1743), Porcelain, white ground and polychrome 
painting. 6.7 cm (diameter), 7.2 cm (height). MAK, 
Museum für Angewante Kunst, Vienna, inventory 
no: KE 6907

�.�� Unknown porcelain painter(s), porcelain, white fragments, 
polychrome enamel painting (c. 1752), 12,50 cm x 7,50 cm. Berlin, 
Stiftung Stadtmuseum, inventory no.: II 60/434 B a-c 
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(����–����), both of whom were Werner’s students.���  �e ��� tablets remaining today 
can be divided into three main groups. �e �rst group is the largest and includes 
����tablets that display a double painted �eld: one uniformly colored and one with 
several degrees of lightness of the same color. �e second group consists of �� uniformly 
painted tablets. �e third group is comprised of only three tablets, which have a 
triple �eld showing the same color in three degrees of lightness.���  All three groups 
feature names or numbers referring to the colors.���  �is collection has frequently 
been linked to Werner’s teaching method (p. �� above), but it is more plausible that 
the porcelain tablets served as inventaires at the Meissen porcelain manufacture before 
being acquired by Werner. Some color names, such as “Pur:[pur] zu:[m] Mahl.[en]” 
(purple for painting), seem to corroborate this hypothesis. 

In the archive of the Meissen porcelain manufacture, Beata Heide, Susanne Pasko�, 
and Andreas Massanek have discovered a register entitled Tabellarische verzeichnisse 
sämmtlicher älteren im jahre ���� eingeführt gewesenen Farben-Zusammensetzungen 
(Tabular Catalogs of All Older Color Admixtures Introduced in ����), which documents 
many color terms and recipes (and presumably the numerical code) for producing 
these nuances.���  Furthermore, in the catalog of the External Characteristics Collection 
in Freiberg, Werner’s porcelain tablets are described as “A painted color suite.”���  �is 

746	 Heide et al. 2016, 64–65. 
747	 Heide et al. 2016, 62.
748	 For more details on this, see Heide et al. 2016, 65–66.
749	 Meißen, Archiv der Staatlichen Porzellan-Manufaktur Meissen GmbH, III D 17d; Heide et al. 

2016, 64.
750	 “Eine [...] gemalte Farbensuite” TU Bergakademie Freiberg, Universitätsbibliothek, Mineralogische 

Sammlung, Carl Gustav Adalbert von Weissenbach, ‘Wernersches Museum. Abtheilung 3 
Aeussere Kennzeichen-Sammlung’ 1823. Hauptbibliothek, Wissenschaftl. Altbestand, XVII 
702; see Heide et al. 2016, 61–62; Heide et al. 2019, 371.

�.�� Unknown porcelain painter, Abraham Gottlob Werner’s collection of 
porcelain tablets produced at the Meissen porcelain manufactory (����–����), 
Freiberg, Technische Universität Bergakademie, , Äußere-Kennzeichen-
Sammlung von Abraham Gottlob Werner, inventory numbers: 111002, 111006, 
111017, 111028, 111101, 111118, 111136, 111207
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description recalls Montamy’s words on inventaires in enamel painting: “a more or 
less signi�cant suite of numbered tests on inventories.”���  

Pastel Sticks 

�e next painting technique that I explore is the use of pastel sticks. In pastel painting, 
pigment powders are solidi�ed to produce drawing sticks. According to the art historian 
and pastel expert Neil Je�ares, the word “pastel” derives from the Italian pastello, which 
means “little cake.”���  Pastels are drawing or painting sticks made of powdered pigments 
and white �llers (e.g. clay, gypsum, lead white), which are then mixed with a binder 
(e.g. gum water) to obtain a solid but soft conglomeration. Je�ares has explained that 
the production of pastel chalks is extremely di�cult and complex because it depends 
on many factors. �us, ready-for-use pastel sticks were sold as early as ����.���  �eir 
availability allowed both professionals and amateurs to buy and try out these sticks. 

Pastel sticks were sold and stored in boxes. According to Je�ares, the boxes 
are described in several treatises discussing this technique, such as the anonymous 
Traité de la Peinture au Pastel (����),  Paul-Romain Chaperon’s Traité de la Peinture 
au Pastel (����), and John Russell’s Elements of Painting with Crayons (����). ���  �e 
�rst of these dedicates a full chapter to color boxes and speci�es that the sticks must 
be arranged in several compartments in a logical and chromatic order.���  Chaperon 
echoes this information, stating, “each of these small compartments should contain the 
pastels whose hues most closely resemble.”���  Meanwhile, Russell provides an extensive 
description of the arrangement of the sticks in a box with nine partitions, wherein 
black, gray, blue, green, and brown pastels are in the �rst row, di�erent red shades 
are in the second row, yellow, orange, and pearl colors are in the third row, and pure 
red lakes, vermilions, and other indeterminate nuances are in the fourth row.���  Some 
color boxes are visible in a number of portraits of pastellists. For instance, Je�ares has 
noticed that a portrait of Rhoda Astley (c. ����) shows pastel sticks arranged rather 
chaotically, which contradicts the directives of the manuals.���  �e theorists behind 

751	 See p. 148.
752	 Je�ares 2006, Prolegomena, sec. 2. 
753	 Je�ares 2006, Prolegomena; Sauvage and Gombaud 2016, 115.
754	 Je�ares 2006, Prolegomena, sec. 4.9.
755	 Anonymous 1708, 167.
756	 “Chacun de ces petits compartimens doit contenir les pastels dont les tons se rapprochent le 

plus” Chaperon 1788, 26. 
757	 Russell 1772, 46.
758	 Arthur Pond (attributed), Portrait of Rhoda Astley (née Delaval), 1725–1757, London, National 

Portrait Gallery, Inventory No 5253. In this portrait, the box has 12 partitions instead of the 
nine discussed by Russel, which implies that the number of partitions was variable; see Je�ares 
2006, Prolegomena, sec. 4.
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these manuals underscore the importance of systematically arranging the pastel chalks 
within the box to master the technique. In this regard, Russell stresses that maintaining 
a separation of colors also preserves the cleanliness of the sticks.���  

Pigmentary color charts for this technique are rare, but those existing today reveal 
their educational function and, more signi�cantly, their commercial purposes. Indeed, 
the most celebrated pastel maker and supplier of the ��th century, Bernard-Augustin 
Stoupan (����–����), advertised his merchandise with a color chart (Fig.��.�� ). In summer 
����, Stoupan used the pastels available at his shop in Lausanne to draw ���color strips 
on a small piece of paper. He manufactured this sampler for the Margravine Karoline 
Luise von Baden (����–����), who at that time was studying pastel painting under the 
supervision of the Swiss pastellist Jean-Étienne Liotard (����–����).���  �e sampler 
was mailed from Geneva on August �, ���� by J. Henning. In the accompanying letter, 
Henning comments, “the attached samples, �� in number, are pastels of good size in a 
box, he sells them for one new Louis d’or” and adds, “if it required from him that he 
puts on parchment one or other admixtures separately, so will he zealously.”���  Some lines 
above, Henning identi�es the creator of the sampler as “Bernhardus Stupanus” himself. 

759	 Russell 1772, 46.
760	 Sauvage and Gombaud 2016, 117.
761	 “Beÿliegende Teintes, so an der Zahl 83, pastellen von schöner Größe in ein Kastel wohl erwahrter, 

p�eget er vor einen neuen Lui d’Or zu verkau�en; wenn ihme ein oder ander Mischung auf 
pergament aufgesetzet und apparate verlanget, so macht er’s auch begehrig.” �e letter is housed 
at Generallandesarchiv Karlsruhe, FA 5 A Corr 96, 38; see Lauts 1977, 65–66; Roethlisberger 
and Loche 2008, 112; Sauvage 2015, 127; Sauvage and Gombaud 2016, 117. Neil Je�ares 
(2006, Treatises) has maintained that the name of the letter’s author is J. W. Henning, yet there 
is no W in his signature. Astrid Reuter (2015, 115) has incorrectly stated that the letter was 
sent from Lausanne and that there are 89 color samples instead of 83. 

�.�� Bernard-Augustin Stoupan, 83 strips of pastel-crayon 
colors (1746) bound in Karoline Luise von Baden, General-
Regeln, Karlsruhe, Generallandesarchiv Karlsruhe, 
Shelfmark: FA 5 A Corr. 96, 35
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Stoupan arranged the �� color strips into �ve rows, the last of which has only 
three samples. When the color chart is viewed upside down, it is quite consistent with 
Russell’s recommended organization of pastels in a box. Perhaps, Stoupan arranged 
the pastels in that exact order in the box for Karoline Luise. �e use of pigmentary 
color charts for commercial purposes – especially for trading with wealthy patrons �– 
apparently became a trend around the ����s, as corroborated by, for instance, the 
dating of Busch’s porcelain trial cup for the Count of Kinsky in Vienna to ���� 
(Fig.��.�� ). Stoupan was likely aware that sending a sampler to the margravine would 
help him expand his business. Not coincidentally, he registered his company, which was 
based in Vevay near Lausanne, the year after he sent the color chart to the margravine. 
He soon became the most renowned and appreciated pastel manufacturer in Europe.���  

Another pastel manufacturer and painter, Georg Christoph Günther (����–
����), took advantage of a similar strategy to visually teach pastel painting and sell 
his products.���  Günther published two pigmentary color charts (Fig. �.�� ) in ���� 
in Praktische Anweisung zur Pastellmahlerey (Practical Instructions for Pastel Crayons 
Painting). �is book was reprinted with some amendments in ����. Günther likely 
wrote the book during his six-year sojourn in Göttingen, where he befriended two 
professors of mathematics, Georg Moritz Lowitz (����–����) and Tobias Mayer. 
�ere, Günther gave private lessons in pastel painting to Lowitz’s wife and performed 
experiments to produce wax-based colors on Mayer’s behalf.���  Günther titles his two 
pigmentary color charts Verzeichnis der Pastellfarben (Catalog of the Pastel Colors).���  
Each of the charts features �� vertical color strips, of which �� out of the �� total are 
marked on the top with alphanumerical symbols. �e color strips in these catalogs 
are arranged haphazardly, which hearkens back to the chaos of Rhoda Astley’s pastel 
box. Since the goal of Günther’s catalogs was simply to tout his wares through a 
visual instrument, as Stoupan had done in ����, an orderly color arrangement was 
not a priority. Likewise, Günther’s handbook omits the color mixing instructions for 
producing the color strips in his charts. While aware of potential critiques, he argues, 

Making pastel colors is not the most pleasant and cleanest work, and since I do 
not write for painters, but for lovers of painting, I do not know how much I 
would encourage them, if I request them right at the beginning, to grind a raw 
piece of color, a hard bone, a poisonous mineral, and the like in a big mortar 
[...]. So that one may not have to worry at all [...] one could at one’s discretion 

762	 Je�ares 2006, Stoupan. 
763	 On Günther’s publication, see Je�ares 2006, § Treatises; A. Pietsch 2014, 162. In his biography 

of Günther, Je�ares (2006, Günther) provides slightly di�erent biographical data indicating that 
Günther was born in 1729. 

764	 See pp. 333–334.
765	 Günther 1762, Tabs. I–II; Je�ares 2006, Günther.
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make arrangements to receive them [the sticks] from myself, then money and 
post-paid letters have to be sent.���

Günther addresses dilettanti as his main readers, and he discourages them from 
manufacturing pastel sticks in favor of buying his ready-for-use sticks. Günther 
explains that every color strip in the catalogs corresponds to one of his pastels and 
that the two catalogs depict two di�erent arrangements of the smallest color box, 
which he sold for two thalers. Apparently, Günther also sold a large box for ���thalers, 
which, based on its price, must have contained at least ��� sticks.���  

In a step beyond Stoupan, who simply sent a color sampler without any 
further information, Günther enclosed the charts in a manual with instructions 

766	 “Pastellfarben zu machen ist eben nicht die angenehmste und reinlichste Arbeit, und da ich 
nicht für Mahler, sonder für Liebhaber der Mahlerey schreibe; so weiß ich nicht wie sehr ich 
sie aufmuntern würde, wenn ich sie gleich Anfangs ersuchen wollte, ein rohes Stück Farbe, ein 
hartes Bein, ein giftiges Minerals und dergleichen in einem großen Mörßner zu zerstossen […]. 
Damit man aber gar keine Sorge tragen darf […] so könnte man nach Belieben, Anstalt machen, 
sie gerade von mir selbst zu erhalten, und da wären dann Geld und Briefe franco einzusenden” 
Günther 1762, 4–5.

767	 Günther 1762, 22. Interestingly, the numbers of color strips in Stoupan’s sampler (83) and 
Günther’s catalogs (82) are nearly identical. It is tempting to hypothesize that they thus re�ect 
the basic number of nuances produced in the 18th century. However, in 1708, the author of 
Traité provided instructions for manufacturing 131 pastel sticks (See Simonini 2024, 89). 
Since Günther likely sold up to 200 sticks in his largest box in 1762, we can assume that the 
technology of pastel colors considerably improved in less than 60 years.

�.�� Georg-Christtoph Günther, Verzeichnis der Pastellfarben, in: Georg 
Christoph Günther, Praktische Anweisung zur Pastellmahlerey (1762), plates 
1 and 2
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for systematically painting with pastels. In these instructions, Günther uses the 
alphanumerical code above the color strips in the catalogs to guide amateur pastellists 
through the process of coloring an illustration of the head of Apollo, whose laurel 
wreath can be colored with strips V�, V� , V�, and V� .���  �is method is reminiscent of 
the color code employed by the English painter William Hogarth (����–����)  in �e 
Analysis of Beauty (����) to teach readers to paint the face of a woman (Fig. �.�� ). �e 
di�erence between the two methods is that Hogarth’s is theoretical, while Günther’s 
is very practical. Indeed, the latter explains that his alphanumerical code appears 
not only in the color charts but also on his pastel sticks.���  In this way, he provides 
a painting method that is speci�cally designed for his product, which is a powerful 
approach to building customer loyalty. 

As to how exactly Günther’s method worked, Neil Je�ares and Annik Pietsch 
have framed Günther’s two catalogs as visual tools for a paint-by-number technique.���  
Günther marks the color strips in his charts with capital or lowercase letters and 
numerical superscripts. Such alphanumerical code is similar to that developed by Mayer 
for his scala colorum (Fig. �.�� ).���  Although Günther’s method is indeed comparable 
to a paint-by-number technique, modern paint-by-number illustrations are color 
coded, while his illustration of the head of Apollo is not. Since the instructions are 
only verbalized in the text, Günther arguably uses a descriptive form of the paint-by-
number technique, which was later employed by Prange as well.���  

While the organization of Günther’s colors in the catalogs is chaotic, Pietsch has 
e�ectively reconstructed a more intelligible arrangement of this alphanumerical code: 
all colored strips from A� to A��  represent half-shadows and shadows of �esh colors, 
generally brown, blue, violet, and red shades; B� to B�  are light �esh colors of pink, 
rose, and red shades; b� to b� are blues; G to G�  are yellows; S to S� are blacks; U to 
U� are browns; V�  to V�  are greens; and W to W�  are whites.���  Despite the unclear 
signi�cance of the A and B letters for �esh tones, the letters used for other color groups 
are obviously the initials of their German or Latin color names: b is for blau (blue), 
G is for gelb (yellow), S is for schwarz (black), U is for umbra (brown), V is for virides 
(green), and W is for weiß (white). 

In addition, Günther’s color charts contain letters that do not correspond to the 
initials of color terms and likely represent nuances outside of the aforementioned 
categories. One is a green color, a sample of which Günther includes in the second 
color chart and marks with the capital letter X.���  Notably, John Russell describes 

768	 Günther 1762, 62.
769	 Günther 1762, 21. On Hogarth, see also p. 339.
770	 Je�ares 2006, Treatises; A. Pietsch 2014, 163.
771	 See pp. 326-327.
772	 See pp. 209–210.
773	 A. Pietsch 2014, 164.
774	 Günther 1762, 25–26.
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the contents of the last partition of his ideal color box as “Teints, which, from their 
complex nature, cannot be classed with any of the former.”���  Beautiful green colors 
are scarce in Günther’s catalog. Je�ares has explained that green pastels were not 
easy to obtain because the fugitive yellow lakes in the mixtures of green pastels often 
caused them to turn blue. �us, Stoupan’s discovery of a stable green color was largely 
responsible for his immense success.���  While in Göttingen, Günther also conducted 
experiments to “improve pastel painting and started with the green colors.”���  �e 
result was the green labeled with an X in his charts, which surely attracted the interest 
of many amateur pastellists. 

In conclusion, Günther’s color charts served both educational and commercial 
purposes. With his catalogs, Günther aimed to instruct beginners and amateurs in the 
art of pastel painting. �is function is shared by all of the pigmentary color charts we 
have encountered so far, whose audiences range from laymen and tyros to professional 
painters. However, the more important purpose of Günther’s color catalogs was to 
illustrate his smallest color box to entice potential purchasers. 

Dyeing and Selling Textiles

Like limners, mosaicists, porcelain painters, and pastellists, the chymists, dyers, and 
cloth merchants in the dyeing industry also charted their nuances. Here, I provide 
two case studies to demonstrate how dyers employed swatches of dyed fabric to test 
the quality and lightfastness of dyes as well as how cloth merchants created samplers 
with them to display their product varieties.���  However, I �rst brie�y introduce the 
relevant contributions of Jean-Baptiste Colbert (����–����), who was the minister of 
�nance and economic a�airs under King Louis XIV of France (����–����). 

In the ����s, Colbert reformed the organization of French manufactures, 
including in the dyeing industry. He launched a program to codify dyestu�s and 
dyeing processes through the comparison and classi�cation of color tests and dyed 
swatches (débouillis).���  Colbert identi�ed �ve main colors as fundamental to the 
dyeing practice: yellow, fawn, red, blue, and black. �ese colors were responsible for 
innumerable nuances underpinning the remarkable eminence of the French textile 
industry.���  

775	 �ese letters are C, D, F, I, K, L, M, O, P, X, and Z; Russell 1772, 46.
776	 Je�ares 2006, Prolegomena, sec. 4.4.1.
777	 “die Pastellmahlerey zu verbessern, und �eng bey den grünen Farben an” Günther 1762, 25. 
778	 �e use of fabric swatches to test the lightfastness of dyes on di�erent textiles has been thoroughly 

documented; see e.g. Brunello 1968, 228–235; Lowengard 2001; Nieto-Galan 2001, 94–100; 
2010, 327–339. 

779	 Beer 1960, 22–23; Brunello 1968, 207–208; Nieto-Galan 2001, 46.
780	 Belhoste 2015, 78.
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�e historian Dominique Cardon has recently directed scholarly attention 
to a dyer’s handbook compiled in southern France between ���� and ����.���  �is 
manuscript, entitled Mémoires de teinture (Memoirs on Dyeing), contains ����samples 
of variously dyed broadcloths. Cardon has hypothesized that the manuscript was 
assembled by Paul Gout, the manager of the royal manufacture in Bize-Minervois 
(southwestern France).���  �e term Mémoires in the title follows Cibo’s Ricordi per 
belli colori, which implies similar intentions. According to Cardon, an administrative 
body of apprentice inspectors of manufactures was established in France in ����. 
As part of their training, they had to compile these sorts of memoirs.���  Cardon has 
suggested that Gout arranged the manuscript for publication, which unfortunately 
never occurred. However, because he had probably hoped to divulge the contents of 
his manuscript, he “must have been willing […] to show it among a wider circle of 
relatives, friend, associates and colleagues.”���  

�e particular importance of this handbook lies in the presence of both colored 
swatches and texts that describe the physical appearance of certain textiles as well 
as the corresponding color terms and dyeing instructions.���  Gout explains that his 
handbook is

A memoir on the ingredients employed, in which will be found their nature, 
their quality, their property, their price and the places from which they are ob-
tained; the general method to dye the colours for the Levant in the best mode 
of dyeing; an instruction on the tests for colours in false dyes; and a treatise of 
annotations: particular colouring processes and observations on same.���

�e color terminology he employs for these tests includes names such as Gris de Castor 
(beaver gray), Agathe (agate), Ardoise (slate), Olive (olive), and Jonquille (da�odil). 
Although these color names echo those listed in the early modern and modern color 
nomenclatures elaborated by natural historians, many of the color terms originate 
from the artisanal practice and, in particular, the language of dyers.���  Gout divides 

781	 Cardon 2016, 7.
782	 Hereafter Mémoires. Translation from Cardon 2016, 7, 14. �e handbook is a collection of 

four essays entitled “Memoir on Dye-Drugs Which Serves as an Introduction to Dyeing of the 
Cloths that Are Made in Languedoc for the Levant” (pp. 1–37), “General Method – To Dye 
Broadcloth in the Best Mode of Dyeing for the Ports of the Levant” (pp. 38–77), “Instruction 
on the Testing Procedures for False Colours” (pp. 77–79), and “Annotations on the Colours 
Made for the Levant with �eir Patterns, �eir Processes, and Some Observations” (pp. 80–96). 
See Cardon 2016, 16.

783	 Cardon 2016, 8, 16.
784	 Cardon 2016, 20.
785	 Cardon 2016, 27.
786	 Translation from Cardon 2016, 43. 
787	 Buss 2017; Oltrogge 2021.
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the colors into categories that do not match the six, seven, eight, or nine delineated 
by other pigmentary color chart authors; rather, he di�erentiates colors into abstract 
color categories and groups of nuances yielded by the same substance. Consequently, 
his categories encompass not only the rather customary blue, yellow, green, purple, 
and black but also �ame colors, cassies, da�odils, cherries, mauves, celadons, plums, 
tobacco, and slate.���  Still, Cardon has compellingly argued that the color technology of 
the author of Mémoires re�ects Colbert’s traditional �ve-category subdivision of dyes.���  

Traces of more modern in�uences are evident in the manuscript, however. On 
one page, the author supplies a stepped lightness scale of indigo swatches, which 
Cardon has de�ned as “a particularly precious and rare document.”���  �is stepped 
scale resembles the blue lightness scale described by Castel in L’Optique des couleurs 
(����). ���  Despite this similarity, we can identify the collection of color swatches in 
Gout’s Mémoires as a pigmentary color chart. Unlike Castel, the author does not 
formulate his mixtures according to trichromatic principles; instead, he bases them on 
the traditional number of colors employed in the French dyeing industry. �e purpose 
of this work deserves further investigation, but we may assume that the author used 
it to set dyeing standards at the royal manufacture in Bize-Minervois. 

Gout was not the only dyer to reference dyeing instructions with swatches. 
Between ���� and ����, the Swabian dyer, chemist, and color manufacturer Jeremias 
Friedrich Gülich (����–����) published a six-volume series on dyeing processes. Perhaps 
for this reason, he was appointed as the head of the Pforzheim textile manufacture in 
����. ���  All of Gülich’s volumes bear the main title Vollständiges Färbe- und Blaichbuch 
zu mehrerm Unterricht, Nutzen und Gebrauch für Fabrikanten und Färber (Complete 
Dyeing and Bleaching Book with Several Lessons, Uses and Application for Manufacturers 
and Dyers).���  Although Gülich is almost unknown today, his German-speaking 
contemporaries were very familiar with his work. Indeed, Goethe highly praised 

788	 �e full list includes the following: blues; scarlets; �ame colors; gold colors, cassies, and da�odils; 
crimsons; cherries; purples, violets, mauves, and lilacs; madder reds; yellows; greens; olives; 
Prussian blues and Saxon greens; Saxon greens; celadons; tawnies; plums; hazelnut colors; 
tobaccos and co�ees; co�ee colors; blacks; mole grays and slates; Cardon 2016, 51–70.

789	 Cardon (2016, 103) has maintained that there are four categories but then (2016, 138) added 
the �fth black one. 

790	 Cardon 2016, 105.
791	 Castel 1740, 281; see p. 307. In the 1770s, following Castel’s trichromatic rules, the French dyer 

journeyman Antoine Quémizet attempted to improve and systematize the dyeing process at the 
Gobelins Royal Manufacture and preserved the results in several color charts; see pp. 320–321; 
Belhoste 2015; Simonini 2025b.

792	 Little is known about Gülich’s life; see Mittler, Purpus, and Schwedt 1999, 134. According to 
Horst Zuber (1969, 239), Gülich led the Pforzheim textile manufacture from 1785 to 1800 
and then became a freelance jeweler. However, Helmuth Maier (1954) has reported that Gülich 
opened a wool spinning manufacture in 1785 and moved to Pforzheim the following year. 

793	 Hereafter Vollständiges Färbe- und Blaichbuch. �is work was advertised in May 1798 in 
Intelligenz-Blatt des Journals des Luxus und der Moden (Anonymous 1798a).
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the color theory that Gülich proposes in the �rst volume of Vollständiges Färbe- 
und Blaichbuch.���  �rough a highly alchemical approach, Gülich determines that 
colors originate not from light but from two main elements: red �re and blue water. 
Furthermore, he associates red with acidic substances and blue with basic substances.���  
Gülich asserts that red and blue are capable of generating all other colorants and 
spectral colors, though this theory was not entirely new.���  

Gülich’s color theory is more comprehensible if we consider that, in the ��th�century, 
fast dyes were produced mainly with indigo (blue) and cochineal and madder (reds), 
whereas further nuances were produced with fugitive dyes.���  In accordance with his 
formulated theory, the second volume of Gülich’s series introduces his “newest practical 
color system.”���  �is system aims to provide dyers with simple yet e�ective rules to 
produce a full range of colors for dyeing di�erent fabrics, especially cotton and linen. 
Besides red and blue, which are the starting point of any compound, Gülich identi�es 
�ve Schattierfarben (shade colors) that are relevant in his system: yellow, green, violet, 
black, and brown. In all, Gülich supplies �� dyeing recipes. He numbers every color 
from � to �� and assigns each of the seven color categories a letter from A to G.���  

Gülich likely employed this system to track the color experiments he carried out 
to produce a small selection of non-fugitive colors, of which he preserved swatches in 
a sample book next to their recipes.���  Although the present whereabouts of Gülich’s 
sample book are unknown, we may suppose that, like the laboratory workers in 
porcelain manufactures, Gülich used alphanumerical symbols to code the best 
recipes and swatches of brilliant, fast colors in his “newest practical color system.” 
Unfortunately, he did not include any samples in his published books, mainly because 
of the high costs of publishing such items. Gülich cherished the idea of featuring some 
color swatches in his publications, but he also observed �rsthand that the samples were 
not reliable tools. Many years after he had made the swatches and logged them in the 
sample book, he discovered that “many were completely faded, [...] others had slightly 
changed, and few had remained similar.”���  Considering his personal experience, Gülich 
heavily criticized a book of �,��� hand-painted color samples that appeared on the 

794	 Gülich 1779, 54; Goethe 1810b, 630–633.
795	 Gülich 1779, 112.
796	 Gülich 1779, 54–64. Like Savot, Hooke, Boyle, and Waller (see pp. 38–39 above and n.�1285 

below), Gülich (1780, 311) maintains that yellow is a lighter version of red. 
797	 Fairlie 1965, 491.
798	 “das neueste praktische Farbsystem” Gülich 1780, title.
799	 In his handbook, Gülich (1780, 107–489) lists 16 reds, 10 blues, 13 yellows (gelbe Farben), 

11 greens (grüne Farben), six violets (violette Farbe), eight blacks (schwartz), and 12 browns. 
Red corresponds to the letter A, blue to B, yellow to C, green to D, violet to E, black to F, and 
brown to G.

800	 Gülich 1780, Vorbericht.
801	 “Viele waren ganz verschoßen, [...], andere hatten sich mehr oder weniger verändert, und die 

wenigste waren sich ähnlich geblieben” Gülich 1786, 426. 
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market four years before the fourth volume 
of Vollständiges Färbe- und Blaichbuch. �is 
book was Prange’s Farbenlexicon (����). 
Since many of the colored yarns in his 
own sample book had tarnished, Gülich 
doubted that Prange’s color samples would 
remain unchanged over time.���  

Despite Gülich’s negative opinion of 
color swatches, they were employed not 
only to test and standardize nuances in the 
dyeing industry but also to display a given 
nuance or pattern in textile commerce. 
Traveling salesmen used sample cards 
to communicate with both clients and 
manufactures. �ese sample cards were 
shown to customers and sent back to the 
dyeing house with instructions about the 
color, kind of textile, and amount required 
by the customer. In the late ��th century, 
the Dutch artist Willem van Mieris (����–
����) portrayed one of these salesmen as an 
anonymous draper wearing a fur cap and 
Japanese silk robe and holding a letter in 
his hand (Fig. �.�� ). On the table next to him, there is a sample card with four fabric 
swatches: one is red, two are blue, and one is a greenish color. As concluded by Lesley 
Ellis Miller, this painting “reveals that the practice of selling by samples was not new 
in the mid-��th century.”���  

In Reggio Emilia, Italy, there is a rare collection of textile samples originating 
from the Trivelli-Spalletti manufacture. �ese samples are preserved in seven pattern 
books that were used predominantly by people within the manufacture. �e books 
contain a vast number of sample cards that were sent back to Reggio Emilia by traveling 
salesmen who were a�liated with the Italian manufacture. �e seven registers are called 
libri delle mostre (sample books) and date back to the period between ���� and ����.���  
�e Trivelli-Spalletti family was from Switzerland but settled in Reggio Emilia at the 

802	 On Gülich’s commentary of Prange’s Farbenlexicon, see p. 215. and Karliczek 2013, 99–100, 
n. 46.

803	 Miller 2014, 38.
804	 Reggio Emilia, Museo Civico, Museo delle Arti Industriali, Collezione Tessile – Registro attività 

commerciale impresa Trivelli-Spalletti, No 443, 444, 445, 446, 447, 536. Number 443 appears in 
two books, which proves that a new inventory was wanted. Similar pattern books exist elsewhere, 
particularly in England and Italy; see e.g. Miller 2014; Buss 2017; Cardon 2016, 23–25.

�.�� Willem van Mieris, The Draper / Der 
Tuchhändler (late 17th century), oil on oak 
wood, 21 x 15 cm, Gemäldegalerie Alte 
Meister, Staatliche Kunstsammlungen, Dresden
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beginning of the ��th�century, and their 
manufacture was active until ����.���  
�e hundreds of invoices including 
sample cards�– often accompanied by 
color terms�– are an incredible source 
of insight into how the introduction 
of exotic names for textile colors 
was an effective advertising and 
marketing move (Fig.��.�� ).���  Such 
samples ensured that buyers would 
receive their requested color nuances; 
indeed, the compilers of the invoices 
often stressed that the products must 
be “in the exact same colors as in the 
swatches.”���  As indicated by Cardon, 
“dyers and their clients did assess the 
exact match of a freshly dyed piece of 
cloth by visual comparison with sets 
of standards of dyed cloth.”���

805	 Silvestri 2005, 121.
806	 As noted by Chiara Buss (2017, 190), in the 18th century, cloth merchants exploited more 

attractive names to sell brown and gray textiles. �is phenomenon is evident in the Trivelli-
Spalletti collection, where brown and gray swatches are named ca�è (co�ee), perla (pearl), and 
plumbeo (lead color). Further names are French linguistic loans, such as amarante (amaranth), 
ponsò (ponceau; red poppy), celadon (a typical Chinese greenish ceramic ware), and bleu de roy 
(usually spelled bleu du roy, royal blue), a color developed in 1749 at the faience manufacture in 
Sèvres (see p. 150 above); Reggio Emilia, Museo Civico, Museo delle Arti Industriali, Collezione 
Tessile - Registro attività commerciale impresa Trivelli-Spalletti, No 443, fol. 23; No 446 fol. 14v, 
fol. 44. Many of these color terms for textiles were published in volume 16 of Encyclopédie under 
the lemma Teinture, which provides a sort of a fabric color dictionary; Diderot and D’Alembert 
1765c, 8. 

807	 “Ne colori precisi delle mostre” Reggio Emilia, Museo Civico, Museo delle Arti Industriali, 
Collezione Tessile, Registro attività commerciale impresa Trivelli-Spalletti, No 443, fol. 33r, 29 
February 1752.

808	 Cardon 2016, 106.

�.�� Sample card of the Trivelli-Spalletti manufacture  
(����), Museo Civico, Museo delle Arti Industriali di 
Reggio Emilia, Collezione Tessile, Registro attività 
commerciale impresa Trivelli-Spalletti, No 443, fol. 33r



3.4  Pigmentary Color Charts for Scholars and Young Practitioners   165

3.4	 Pigmentary Color Charts for Scholars and Young 
Practitioners: Schäffer, the Bauers, and Prange

So far, this chapter has illustrated how several artisans relied on pigmentary color charts 
to organize and test colorants, share their color knowledge with future generations, and 
tout the fruits of such expertise to a�uent patrons and other customers. Pigmentary 
color charts manifested in an array of formats and materials, including glass blocks 
arranged in wooden showcases, porcelain inventaires, and handwritten manuals with 
watercolor samples. Apart from the few pigmentary color charts that emerged in the 
public realm, the development and application of these charts were generally part of 
tacit artisanal knowledge. 

Between the ����s and ����s, natural, pigmentary, and trichromatic approaches 
to charting colors were thrust into the light. While Waller’s natural color chart (����) 
was addressed to scholars and designed as an epistemological instrument, Goeree 
and Brenner published their pigmentary charts for use and consumption by artists. 
Likewise, Castel (����) and Mayer (����) considered their trichromatic color charts 
to be tools for artists.���  While Goeree, Brenner, and Waller actually published their 
color charts to make them available to the public, the colored charts of Mayer and 
Castel remained accessible to only a restricted audience. 

�e fact that virtually no scholar tried to address the issue of color terminology at 
the beginning of the ��th century is surely connected to Linnaeus’ teachings. Linnaeus 
notably discredited color and all other accidents as “unreliable” elements for plant 
identi�cation and classi�cation. Nonetheless, he delivered a color nomenclature 
to standardize color terms in botany, mineralogy, and zoology.���  Notwithstanding 
Linnaeus’ attempt to give a short shrift to the topic of color in natural history, the issue 
persisted in full force. As I demonstrate in Chapter �.�, ��th-century naturalists employed 
color terms quite arbitrarily and did not usually compare them to standardized samples, 
which was more common in the early ��th century.

�erefore, other attempts directed at scholars emerged at the beginning of the 
����s, by which time Waller’s color chart had presumably become outdated and 
discolored, and Scopoli’s new method had been deemed overly time consuming.���  

As mentioned, in ����, the botanist Georg Christoph Oeder promised to publish 
“an attempt to determine the colors and their denominations” according to color 
samples painted with “watercolors of the miniature painter.”���  �ese colors were 

809	 On Waller, see p. 34. Castel also proposed the scienti�c deployment of his trichromatic color 
chart to normalize nuances for comparison with the natural world (see p. 313). On Mayer, see 
pp. 325–328.

810	 See pp. 43–44.
811	 On Scopoli, see p. 56.
812	 “[...] einen Versuch zu Bestimmung der Farben und ihrer Benennungen” and “die Wasserfarben 

der Miniaturmahler” Oeder 1766, 433.
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indeed used to wash botanical illustrations. Oeder argues that, by studying the painter’s 
mixing process, naturalists could determine the names of many nuances. �ough he 
admits that a comprehensive collection of color mixtures is impossible to achieve, he 
maintains,

a couple of hundreds of selected samples of the most common colors labelled 
with a name occupy just a couple of pages, and such an attempt, even though 
it will always remain incomplete, can be perfected at pleasure.���  

Regrettably, it seems that Oeder did not publish the announced attempt, so his method 
was overlooked by other naturalists.���  Moreover, Linnaeus’ color understanding still 
had a strong hold on ��th-century botanists and natural historians alike, and his legacy 
surely obscured Oeder’s e�orts. 

Jacob Christian Schäffer

�e naturalist Jacob Christian Schä�er (����–����) seemingly expanded Oeder’s 
pigmentary approach to the coloring of scienti�c illustrations by taking a cue from 
the working method of his draftsman, Stephan Loibel (����–����).���  �e concept 
of such a color chart was occasioned by the subject matter of Schä�er’s naturalistic 
inquiries, as he realized that even if color was unreliable for identifying plants, it 
proved to be a seminal characteristic of fungi and insects. �erefore, in the ����s, 
Schä�er concentrated his e�orts on rehabilitating the role of color in scienti�c texts 
and illustrations. �e German natural historian argued that scienti�c illustrations had 
to be sold in color for the sake of other natural historians engaging in the classi�cation 
of plants, animals, and minerals. �us, Schä�er released a color chart prototype 
combining the pigmentary color charts used by practitioners with a catalog of color 
terms inspired by commonly elaborated color nomenclatures of natural historians. In 
this way, he endeavored to popularize and improve a century-old artisanal method to 
support natural historians and other learned men. 

Schä�er was an evangelical parson and a proli�c author of books on fungi, insects, 
and birds. However, he also invented the �rst washing machine as well as paper made 
from a wide variety of vegetables.���  Schä�er was born in ���� in Querfurt, Germany, 

813	 “ein paar hundert solche wohlgewählte Proben, von den gewöhnlichsten mit Namen belegten 
Farben, �nden leicht auf ein paar Blättern Platz, und ein solcher Versuch, obschon er allemal 
unvollkommen bleiben wird, kann doch nach Gefallen verbessert werden” Oeder 1766, 434.

814	 Oeder’s method is quoted solely in Denis and Schi�ermüller 1775, 39.
815	 Simonini 2025a.
816	 On Schä�er’s paper experiments, see Renker 1958; Feldmann 1996; Szalay 2019. On his washing 

machine, see Rolo� 2010, 168–169.
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which was part of Saxony at the time but is currently in �uringia. He was one of six 
children of the archdeacon Johann Christoph Schä�er, who died when Schä�er was 
��. ���  Schä�er’s father bequeathed no substantial assets apart from his impressive library, 
and Schä�er had a rather poor adolescence. In ����, with the �nancial support of the 
Franckesche Stiftungen (Francke Foundations), Schä�er enrolled at the University 
of Halle in Prussia (now Saxony-Anhalt). However, in ����, health problems forced 
Schä�er to leave the university without graduating.���  He moved to the southern 
German city of Regensburg (now Bavaria), where he was o�ered the position of 
preceptor in the house of a wealthy Viennese merchant, Andreas Christian Mühl (����–
����). After Mühl’s sudden death in ����, Schä�er secured a position as a preacher in 
Regensburg. In ���� and ����, Schä�er was granted a doctorate of philosophy and a 
doctorate of theology by the universities of Wittenberg and Tübingen, respectively. In 
����, he was appointed as the parson and superintendent of the Regensburg evangelical 
congregation.���

Schä�er married three times: to Susanna Maria Weisböck (d. ����) in ����; 
to Maria Wilhelmina Regina Mühl (d. ����), the daughter of his former Viennese 
patron, in ����; and to Sophia Christina Herrich (����–����) in ����. ���  In the early 
����s, Schä�er was likely encouraged by his brother-in-law, the naturalist Emanuel 
�eophil Harrer (����–����), to pursue natural history. ���  Harrer was the owner of an 
extensive library and a rich natural history cabinet where Schä�er may have studied.���  
In ����, Schä�er inaugurated his career as a naturalist with a publication on a harmful 
caterpillar found in Saxony. Schä�er was member of several learned academies and 
societies and published a stunning number of works on a broad spectrum of subjects. 
Many of these works were self-produced and still advertised in ���� in a one-page 
catalog.���  

Possibly between the ����s and ����s, Schä�er amassed his own collection of 
insects, birds, shells, fossils, minerals, and plants. From ���� to ����, visitors from 
all over Europe signed their names in the guestbook of the Museum Schae�erianum. 
�ese visitors included Goethe, the entomologist Johan Christian Fabricius (����–
����), and the naturalist Johann Friedrich Gmelin (����–����).���  �e catalog Schä�er 
compiled for his museum has seemingly been lost, but its title appears in the ���� 

817	 Fürnrohr 1905, 121; Reich 1993, 4.
818	 Herrmann 1988, 33; Reich 1993, 5.
819	 Fürnrohr 1905, 122; Reich 1993, 7; Rolo� 2010, 163–164.
820	 Fürnrohr 1905, 121; Killermann 1924, 50; Reich 1993, 6–7; Rolo� 2010, 163; 2012, 163. 

�e evangelical parson Georg Wilhelm Richter (1796) wrote a eulogy for Schä�er’s third wife, 
which includes some biographical details. 

821	 Rolo� 2010, 165; Meixner 2012, 1719. 
822	 Harrer’s library and cabinet were sold at an auction in 1770 and 1787, respectively. (Anonymous 

1770; 1787).
823	 Schä�er 1783.
824	 See Heuwieser 1910; Wennerhold 2012, 144. 
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list of his self-produced works.���  His museum was brie�y described by the geologist 
Benedikt Franz Hermann (����–����), who reported that Schä�er held ��� halved birds 
mounted on �r bark and placed under glass, some �,��� insect specimens preserved 
in glass boxes, more than �,����shells and fossils, �,����mineral specimens, and a 
library of roughly �,����volumes. Schä�er’s museum also housed wood specimens 
and several machines.���  Two other descriptions of Schä�er’s collection have been 
discovered. �e �rst was written by Christoph Friedrich Nicolai (����–����).���  �e 
second was written by the Benedictine monk Placidus Scharl (����–����), to whom 
Schä�er proudly showed his paper samples and the illustrations of fungi made by some 
of his painters, Susanna Sophia Bez and Loibel, whom I discuss later. 

Schä�er’s collection was sold by his heirs in ����. �e Museum Schae�erianum 
entered the canons regular of St. Augustin in Passau, whereas all of Schä�er’s natural 
history works, including the original watercolors and the copperplates, were purchased 
with reproduction rights by the Erlangen publisher Johann Jacob Palm (����–����).���  
Palm also purchased the rights to Entwurf einer allgemeinen Farbenverein [sic] oder 
Versuch und Muster einer gemeinnützlichen Bestimmung und Benennung der Farben 
(����), a ��-page booklet in which Schä�er presents his solution for standardizing 
colors in natural history.���  �e mistake in the title is possibly due to a modi�cation 
of the feminine Farbenvereinigung (color combinations/mixtures) into the masculine 
Farbenverein (color association).���  While the verb vereinigen means “to join” or “to 
associate,” its usage here clearly expresses the idea of mixing and combining.���  Such 
usage may be regional, as Prange, an artist and art teacher from Halle, employs the verb 
vereinigen in the context of amalgamating or mixing colorants and other substances.���  
Consequently, the title can be translated as Plan for a Universal Combination of Colors, 

825	 �e catalog is entitled Museum Schae�erianum seu Index & description rerum naturalium, quas 
possidet &c. cum tab. aeneis. Nempe: Conchyliophylacium, Lithophylacium, Ornithophylacium, 
Ichthyphylacium, Entomophylacium; see Schä�er 1783; Hermann 1786, 219.

826	 Hermann 1786, 218–220. �is information has also been given by Mila Herrmann (1988, 36), 
though without quoting Hermann as the source. Hermann visited the Museum Schae�erianum 
on June 4, 1781. Heuwieser 1910, 165.

827	 �e Berlin writer Nicolai visited Regensburg in 1781; see Nicolai 1783, 386–387; Sattler 1868, 
70; Zedler and Zedler 2016, 382, n. 38. Schä�er (1789) also describes the birds of his museum 
and had them depicted in Museum ornithologicum. For other descriptions of Schä�er’s museum, 
see Reich 1993, 66–72.

828	 Anonymous 1798b, 418–419; Glas 1988, 93; Reich 1993, 67.
829	 �is booklet was printed in Regensburg by Emanuel Adam Weiß (d. 1775) and sold for 

30�Kreutzer. On the price, see Schä�er 1783.
830	 �e catalog of books sold at the Frankfurt and Leipzig book fairs in 1769 may disclose the initial 

title of Schä�er’s booklet: Entwurf einer allgemeinen Farbenvereinigung oder Versuch und Muster 
einer leichten Kenntniß und bestimmten Anzeige der Farben; Anonymous 1769, 1106.

831	 Grimm and Grimm 2004, Vereinigen. 
832	 Prange 1782a, 103, 447.
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or Attempt at and Model for Determining and Naming Colors in a Way that is Useful to 
the General Public.���  In the next section, I closely analyze the content of this work.

Schäffer’s Farbenmuster and Color Chart Prototype

Farbenverein contains two color charts. �e �rst, Farbenmuster der Sieben einfachen 
und natürlichen Hauptfarben (Color Chart of the Seven Simple and Natural Main 
Colors), displays samples of colorants grouped into seven main colors: red (Roth), green 
(Grün), white (Weis), yellow (Gelb), brown (Braun), black (Schwarz), and blue (Blau; 
Fig.��.�� ).���  Schä�er associates di�erent sets of colorants with these main colors and 
depicts them in this color chart. Farbenmuster shows seven oval rococo frames disposed 
in three columns. Each frame bears the German name of the main color it represents. 
�e central column contains the three largest frames – red, yellow, and blue – and is 
therefore somewhat evocative of the trichromatic theory. Smaller frames of the four 
other main colors and related colorants are placed to the left (green and brown) and 
right (white and black) of the central frames. In all, Farbenmuster features ���colorants 
belonging to seven main color categories: eight reds, seven yellows, four blues, three 
greens, two whites, two blacks, and two browns. Every color sample is labeled with 
a number, and the numeration starts anew in each color frame. For instance, the red 
samples are numbered from one to eight, and the black samples are numbered one 
and two. A sort of catalog or list of pigment names entitled Erklärung der Kupfertafeln 
(Explanation of the Copper Plates) links these numbers to the colorants used to paint 
on Farbenmuster.���  Unfortunately, this catalog is incomplete, as Schä�er lists only 
���pigments and overlooks one blue colorant.

�e second color chart, Muster und Register der rothen Farben (Model and Register 
of the Red Colors), is a color chart of red nuances obtained by mixing some of the 
colorants from the �rst chart (Fig. �.�� ).���  �e plate itself bears only the caption Roth 
(red) in the title block on the upper part of a rococo frame. �is grid-like color chart 
is divided into ���columns and ���rows that form ����squares and ����rectangles or 
boxes. �e squares are labeled with numbers from � to ���. �irty-three rectangles or 
boxes are painted with di�erent red nuances, while the others are left blank. �is chart 
represents an extension of the red frame in Farbenmuster because it provides both red 
colorants and various red mixtures. Since it is un�nished, it can be characterized as a 
prototype. �e �rst eight boxes depict the same eight red colorants from Farbenmuster, 

833	 Hereafter Farbenverein. Kärin Nickelsen (2006b, 168) has previously translated it as “Plan for 
a Universal Relationship of Colours; or Research and Model for Determining and Naming 
Colours in a Way that is Useful to the General Public.”

834	 Hereafter Farbenmuster. On the title, see Erklärung der Kupfertafeln; Schä�er 1769, 19–20. 
835	 Hereafter Erklärung.
836	 �e name is revealed in Erklärung; Schä�er 1769, 20. 
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while the other �� colored boxes display mixtures of these eight red pigments with other 
pigments from another main color category (e.g. lead white from the white category, 
realgar from the yellow category). Initially, it appears that the �� red mixtures are 
distributed randomly into �ve groups (�rst group ��–��, second group ��–��, third 
group ��–��, fourth group ���–���, �fth group ���–���). Schä�er uses the numbers of 
these mixtures to reference descriptions in Erklärung. In this case, the catalog speci�es 
the colorants that yield each mixture and a fantastical name, such as Ziegelroth (brick 
red) or Stieglietzroth (gold�nch red).���  

In Erklärung, the red nuances are grouped according to similar colors from 
the animal kingdom (numbers ��–��), the plant kingdom (��–��), and the mineral 
kingdom (��–��) and according to random mixtures (���–���) and mixtures used to 
wash the plates of Icones insectorum circa Ratisbonam, published in ���� (���–���). ���  
�ese very categories are employed to name the cataloged nuances; for example, Polirt 
Kupferroth (polished copper red) is part of the mineral set of nuances, while Leibfarbe 
(bodycolor) is, interestingly, part of the animal set.���  

837	 On this, see Schä�er 1769, 7; Nickelsen 2006a, 20; W. J. Jones 2013a, 237.
838	 Schä�er 1769, 21–22; 1766b; Simonini 2025a.
839	 Schä�er 1769, 21.

�.�� Stefan Loibel (?), Farbenmuster der Sieben 
einfachen und natürlichen Farben (plate 1), in: Jacob 
Christian Schäffer, Farbenverein (1769)
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Even though Muster und Register der rothen Farben is a prototype, it is more important 
than Farbenmuster for Schä�er’s goal. Indeed, he recommends adopting this color chart 
prototype as a model to develop the ultimate “Universal Combination of Colors,” 
which would include a color chart and a register for each of the seven main colors and 
their mixtures. Considering that Schä�er’s red color chart prototype should encompass 
��� color samples, the ultimate “Universal Combination of Colors” would contain 
up to �,��� color swatches.���  Schä�er admittedly formulated his chart as a draft and 
leaves the task of creating all seven color charts to “art experts.”���  He addresses this 
project more clearly on page six of Farbenverein:

�us, shall I dare to propose how this di�culty and obstacle could possibly be 
remedied by experienced painters and colorists, etc. maybe not immediately 
but certainly in time and after repeated attempts?���  

840	 Schä�er 1769, 11–14.
841	 “Kunstverständige” Schä�er 1769, 5.
842	 “Ich will es also wagen, und einen Vorschlag thun, wie etwan dieser Schwierigkeit und Hinderniß, 

wo nicht sogliech, doch mit der Zeit, und nach wiederholten Versuchen, von kunstverständigen 
Mahlern, Illuministen etc. könnte und mögte abgeholfen werden?” Schä�er 1769, 6. I adopt 
the translation from Nickelsen 2006b, 168 and change “artistic painters” to “experienced 

�.�� Stefan Loibel (?), red color-chart prototype 
(plate 2), in: Jacob Christian Schäffer, Farbenverein 
(1769)



172    3  Pigmentary Color Charts: Colorant Samples in the Artisanal Practice

To produce these color charts and registers, the “experienced painters” or “colorists” 
could follow the nine rules given by Schä�er in Farbenverein. First, �nd all of the 
colorants corresponding to the seven main categories that are necessary to build the 
Farbenmuster.���  Second, draw the color charts. �ird, insert simple and mixed colors 
in the second chart. Fourth, select color mixtures by using animal, plant, and mineral 
specimens as references for the nuances to be painted in the chart. Fifth, if there are 
not enough specimens available, copy color mixtures from colored images in other 
natural history books. Sixth, compile a register that identi�es each color sample by its 
number, its reference, and the recipe for reproducing it. Seventh, print this work to 
enable its use by the whole scienti�c community. Eighth, determine a way to create a 
color nomenclature. With the ninth and �nal rule, Schä�er explains how to employ 
the color chart.���  I elaborate on the eight and ninth rules below. However, I �rst 
introduce Schä�er’s main colors in the next section.

Schäffer’s Main Colors

Schä�er provides many epithets for main colors (Hauptfarben), including einfache 
Farben (simple colors), natürliche Farben (natural colors), and ungemischte Farben (un 
mixed colors).���  While Schä�er identi�es seven main categories of Hauptfarben, he 
does not explain this choice; he simply writes, “as it is known, there are seven main 
colors.”���  Markus Tanne has proposed that the number seven suggests a connection 
to Newton’s theory of color, but the colors listed by Schä�er are clearly di�erent from 
Newton’s primaries.���  Schä�er’s main colors are not Newton’s seven spectral colors but 
instead the seven main colors often identi�ed in art-technological and art-theoretical 
literature.���  Within the extensive discussion of color categories in art, seven was the 
most frequently proposed number of categories. By the mid-��th century, Schä�er’s 
seven main colors (white, black, red, yellow, blue, green, and brown) were generally 
accepted by painters, who only disagree on the number of colorants subsumed under 
each category. �is discrepancy was possibly a�ected by the technological progress 

painters.” Within Farbenverein and in other works, Schä�er always discriminates between Mahler 
and Illuminist. �ese terms correspond respectively to the painter or draftsman (i.e. the artist 
executing the drawing after life) and the colorist, limner, or illuminator (i.e. the person who 
colored the printed illustration). 

843	 Schä�er (1769, 8) explains that the colorants in his Farbenmuster were selected for (and thus 
restricted to) the plates of his entomological works; see also pp. 176–177.

844	 Schä�er 1769, 7–18.
845	 Schä�er 1769, 19–20.
846	 “Da es, bekanntermaßen, sieben Hauptfarben giebet” Schä�er 1769, 7.
847	 Tanne 1995, 168. Andreas Schwarz (2004, 8–9) has contested any possible connection of these 

colors to Newton but has not speci�ed Schä�er’s seven colors. 
848	 Karliczek (2018, 39) has stated the same but has not provided examples of this artisanal practice.
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in color chemistry or the introduction of new, exotic colorants during the century 
between Goeree’s work and Schä�er’s Farbenverein. 

Schä�er’s personal selection of colorants is strictly connected to his inspiration 
to develop Farbenverein: the colors of insects. As Schä�er reveals, his main colors are 
those that his painters and colorists used to wash the plates in the insect books he 
published in previous years.���  Schä�er’s draftspeople, presumably, under Schä�er’s 
supervision, consciously selected the �� colorants comprising Farbenmuster. 

�e �� colorants identi�ed by Schä�er is comparable to the numbers listed in 
many art-technological textbooks and other pigmentary color charts. Goeree, Rowarius, 
Brenner, Boogert, Mieth, and Cröker all specify similar numbers of colorants. �us, 
Schä�er’s selection re�ects the color knowledge of ��th and ��th century illuminators. 

While Schä�er lists eight main red colorants of varying origins, most of them 
derive from the animal kingdom. Specifically, cochineal (Cochenille), carmine 
(Carmin), Florentine lake (Florentinerlack), and kugel lake (Kugellack) are all extracted 
from the bodies of scale insects. �ree relate to minerals, namely red lead (Mennig), 
cinnabar (Zinnober), and the iron oxide English red or ochre red (Englischroth). Only 
brazilwood (Brasilienroth) has a vegetal origin.���  In contrast, all seven of Schä�er’s 
main yellow colorants are of vegetal and mineral origin. �e former group contains 
gamboge (Gummi Gutti), rhamnus or yellow lake (Schüttgelb or Creutzbeeregelb), and 
sa�ron (Sa�rangelb), whereas the latter consists of orpiment (Auripigmentum), realgar 
(Rauschgelb), and antimony or golden yellow (Goldgelb).���  �e green category has 
no color of animal origin either: the two pigments mountain green (Berggrün) and 
verdigris (Grünspan) are extracted from copper minerals, while sap green (Saftgrün) 
derives from the ripe berries of plant species in the Rhamnaceae family.���  While the 
fourth blue in Farbenmuster is unknown, the other three are litmus (Lackmuß), a red-blue 

849	 Schä�er 1769, 8. For an in-depth analysis, see p 176–177 and Simonini 2025a. Unfortunately, 
there is little information about the artists hired by Schä�er beyond what Schä�er himself 
discloses in 1763 and 1766. Johann Georg Bez and Loibel were two draftsmen involved in 
producing watercolor drawings for Schä�er’s entomological works. One J. G. Peetz has been 
recorded by �ieme and Becker 1929, 487, and a family of goldsmiths in Augsburg named Betz 
has been mentioned by Meißner and Beyer 1995, 271. According to Schä�er (1763, 22–23), he 
trained a young goldsmith named “Peetz,” or “Peezen,” who had a talent for painting. “Peetz” is 
most likely the same draftsman who signed the plates of Abhandlungen von Insecten (1763) with 
“Ioh. Geo. Bez,” “I.G. Bez,” or only “Beez.” However, the �rst plate he signed dates to 1752 
(Schä�er 1752). Before quitting his job at Schä�er’s workshop, Bez trained his sister, Susanna 
Sophia Bez (Schä�er 1763, 23). Loibel’s name appears as the illustrator of Schä�er’s works for 
the �rst time in Botanica expeditior (1760). However, as an engraver, his name surfaces earlier 
in Schä�er 1759a. �us, we can assume that Loibel started working for Schä�er in or before 
1759.

850	 On these colorants, see Eastaugh 2008, 66–67, 91–92, 111–12, 124, 156, 164, 219, 270. Kärin 
Nickelsen (2006b, 169) has wrongly translated Mennig as “agrimony.”

851	 Eastaugh 2008, 23, 25, 170–171, 178, 324–325, 328–329, 337, 406. 
852	 See Gettens and Fitzhugh 1993b; Kühn 1993; Eastaugh 2008, 183, 275, 328–329, 391–392.
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dyestu� produced with lichens, smalt (Smalte), and Prussian blue (Berlinerblau).���  
�e two whites are lead white (Venetianisches Bleyweiß) and silver (fein Silber), and 
the two blacks are ink (Tusche) and lamp black (Kiehnrußschwarz), which are variants 
of carbon black.���  Finally, the two browns are umber (Umbra) and the puzzling 
Haarfarbe (hair color), which was perhaps manufactured with burnt ochre, soot 
black, or Cologne earth.���  In the next section, I explore the reasons that led Schä�er 
to publish Farbenverein in ����.

Applications of Schäffer’s “Universal Combination of Colors”

As noted, Schä�er’s motivation to publish Farbenverein was strictly connected to 
entomology. While studying insects, he realized the signi�cance of color to their 
classi�cation and identi�cation and, in turn, the importance of color standardization. 
Accordingly, the charts’ applications are closely tied to entomological illustrations, as 
evidenced by the Neunte und letzte Regel (ninth and last rule) of his booklet, where 
Schä�er identi�es three possible applications of the ultimate “Universal Combination 
of Colors,” which, if realized and adopted as an international standard, could be used 
by both scholars and practitioners in the �eld of natural history.���  �e �rst application 
is to describe insects (or other natural things) by comparing the standardized nuances 
with the colors of the specimens and using the color names of the corresponding 
nuances listed in the color register. However, Schä�er advised that such meticulous 
work should be undertaken only if it is otherwise impossible to provide a hand-colored 
image of the specimen in question. �e second application is to assess whether an insect 
(or other natural thing) is a new species or has already been described by other natural 
historians. �is application would require that all scholars work with the “Universal 
Combination of Colors.” With the color chart on hand, scholars could identify a color 
term described by another naturalist and then compare the sample with the color of 
the specimen. �e third application is to simplify the coloring practice of draftspeople 
and, more importantly, of print colorists. Indeed, the color register in the “Universal 
Combination of Colors” would contain not only the name of each color sample but 

853	 Eastaugh 2008, 248, 314–315, 351–352. We can speculate that the fourth blue colorant was 
azurite.

854	 Eastaugh 2008, 88, 101, 222, 239–241, 348, 354. 
855	 Eastaugh 2008, 71–72, 126, 383–384. In Boltz’s Illuminierbuch, Haarfarb is produced by boiling 

soot black with pine tree resin (Rußknollen and Tannenharzholz; Boltz 1549, 95). Schä�er’s 
brother-in-law, Harrer, held a copy of the 1613 Illuminierbuch edition in his library (Anonymous 
1770, 23), so it is possible that the term was culled from Boltz’s book. 

856	 Schä�er 1769, 11.
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also the instructions for mixing it.���  Schä�er targets naturalists with the �rst two 
applications, while the third is directed at the draftspeople who work for them.

Schä�er’s predilection for colored images over color terms is obvious from his 
previous publications, such as Erläuterte Vorschläge zur Ausbesserung und Förderung 
der Naturwissenschaft (Explained Suggestions for the Improvement and Advancement of 
Natural Science).���  Here, Schä�er explains systems, lexica, and images as the three 
resources or means (Hülfsmittel) used by naturalists “to make the learning and exercise 
of natural science generally popular, easy and useful.”���  He declares that images 
perform a valuable explicative function by visually and easily illustrating that which 
systems and lexica require many words to explain.���  Schä�er calls for a structural 
makeover of natural history publications to favor short but e�ective descriptions 
that are always accompanied by “good and natural” images.���  He further argues that 
illustrations “must be enhanced through coloring or illumination, thus receiving their 
right and true value. Black imprints must be completely banned.”���  

Schä�er’s idea to improve natural history implicates a shift of responsibility 
from scholars to practitioners. �e development of his method to standardize colors 
mainly aimed to profoundly change the production process of epistemic illustrations. 
�us, he envisioned the “Universal Combination of Colors” as a fully �edged tool for 
draftspeople and colorists. �is assertion is corroborated by Schä�er’s eighth rule in 
Farbenverein, which concerns color naming. Here, Schä�er obviously propends for 
the use of a color hypernym (e.g. red) accompanied by numbers indicating speci�c 
(red) nuances within the color chart. He describes this strategy as follows:

[...] name only the main color and add to it the number or digit of the box 
from the color chart and color register where the color mixtures you mean and 
want to display are located. For example, the elytra are red (n. ��) the feet are 
yellow (n. ��), and so on.���  

857	 Schä�er 1769, 17–18. See also the English translation of this passage by Nickelsen 2006b, 173.
858	 Schä�er 1763. �e same text, with some amendments, appears in the preface to Abhandlungen 

von Insecten (1764). On this, see Simonini 2025a, 151.
859	 “Die Erlernung und Uebung der Naturwissenschaft allgemein beliebt, leich und nützlich zu 

machen” Schä�er 1763, 3.
860	 Schä�er 1763, 3.
861	 “von guten und natürlichen [...] Abbildungen” Schä�er 1763, 20.
862	 “müssen [...] durch die Ausmalung, oder das Illuminieren, erst recht erhöhet werden, und damit 

ihren rechten und wahren Wert erhalten. Schwarze Abdrücke müssen gänzlich verbannet werden” 
Schä�er 1763, 14. 

863	 “[…] man nenne nur die Hauptfarbe, und setze zu solcher die nummer oder Zi�er desjenigen 
Faches aus dem Farbenmuster und Farbenregister, wo diejenige gemischte Farbe sich be�ndet, 
welche man meynet und anzeigen will. Z. B. die Flügeldecken sind roth (No. 12) die Füße gelb 
(No. 26), u.s.w.” Schä�er 1769, 15. 
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�is naming strategy is the fourth and last strategy that he proposes for naming 
colors. �e previous three strategies are referring to things with names, such as straw 
yellow (Strohgelb) or gold�nch yellow (Stieglitzgelb), referencing names of well-known 
people (e.g. Pompadour, Orange, Isabella), and producing composite names with 
the colorants that yield the mixture in question.���  In a comment (Anmerkung) on 
the eighth rule, Schä�er reveals that the fourth naming strategy is his favorite, as 
he believes that numbers (as opposed to names) are “the shortest, surest and most 
agreeable” foundation to describe color mixtures. Two lines below this statement, 
Schä�er admits, “this third [sic, fourth] solution is the one, on which my whole Plan 
for a Universal Color Composition now bases.”���  

With Schä�er’s method, the burden of matching the colors of specimens is placed 
squarely on the draftspeople and colorists, whereas natural historians can simply deploy 
seven color terms and some numbers. �erefore, we can speculate that Schä�er started 
to test this method among his practitioners. Indeed, in Farbenverein, Schä�er reports 
that some of the red color mixtures recorded in the color chart prototype were used to 
wash some plates of “Regensburg insects.”���  In Farbenverein, Schä�er provides three 
examples of red mixtures that were applied to color insects on three plates in the second 
part of the �rst volume of Icones insectorum circa Ratisbonam (����). �e three color 
mixtures – numbers ���, ���, and ��� (Fig. �.�� ) – were used to limn the illustrations 
of what he calls Cerambyx septimus, Sphinx, and Papilio tetrapus alis angulatis secundus. 
Color ��� is a mixture of the two red colorants English red and kugel lake with the 
brown pigment Haarfarbe. Color� ��� is yielded by three red colorants: red lead, 
carmine, and cinnabar. Finally, color���� is a mixture of Florentine lake, English red, 
umber, and brazilwood. �e three plates and all other plates in Icones insectorum circa 
Ratisbonam (����–����) were engraved after Loibel’s watercolor originals.���  

On this basis, Loibel likely kept track of the colorants and mixtures he used to 
wash his watercolors. Consequently, he could easily instruct the numerous unknown 
colorists hired by Schä�er to illuminate the plates of Icones insectorum circa Ratisbonam, 
and he could routinize and expedite the coloring process. Although Schä�er describes 
Loibel as a “proper so-called Bildermahler” – a synonym for Briefmaler, which refers to 
the professional print colorists documented as early as the ��th century – Loibel was a 

864	 Schä�er claims to have proposed only three naming strategies, but there are in fact four; Schä�er 
1769, 14–15. “Pompadour” is the name of a pink/purple shade, the origin of which is still 
unclear; see Lowengard 2006, Techniques and Innovations. Cudbear and Pompadour; see p.�150. 
“Orange” is the name of the color associated with the Dutch royal family, Oranje. Isabella color 
is a pale gray-yellow or brownish-yellow color associated with the underwear of the Austrian 
archduchess Isabella; see p. 55 (n. 266) above.

865	 “Der kürzeste, sicherste und annehmlichste” and “ist gleichwol dieser dritte Ausweg derjenige, auf 
welchen sich mein ganzer Entwurf einer allgemeinen Farbenverein dermalen gründet” Schä�er 
1769, 16.

866	 “Regensburgischer Insecten” Schä�er 1769, 22. 
867	 Schä�er 1769, 22. Schä�er 1766, Tabs. LV, LXIX, LXX. See also Simonini 2025a, 153.
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miniature painter.���  As I demonstrate, the use of color charts was a common practice 
among professional painters and colorists, who deployed this method to achieve a great 
degree of uniformity across products colored within the same workshop. 

Hence, there may have been a color chart in use in Schä�er’s workshop from 
which three red mixtures were published in the color chart prototype of Farbenverein. 
Regrettably, the current whereabouts of the original color chart used in Schä�er’s 
workshop are unknown, and it might have been lost during or after the acquisition 
of Schä�er’s copper plates, watercolor originals, and manuscripts by the Palm 
publishing house in ����. �e few persons who studied Schä�er’s original material 
of Icones insectorum circa Ratisbonam have not documented the chart’s existence.���  
Consequently, the appearance of this pigmentary color chart is unknown. It may have 
been similar to Boogert’s Klaer lightende Spiegel der Verfkonst or, rather, to the red color 
chart prototype in Schä�er’s Farbenverein. 

Schäffer’s Textual Sources and References

Although Schä�er’s method to build a universal color chart for both naturalists and 
painters may have been inspired by Loibel, Schä�er surely consulted written sources as 
well. Schä�er does not reveal any previous publication that might have spurred his color 
investigation and compilation of Farbenverein; however, some possible sources can be 
deduced. �e books and essays that Schä�er may have reviewed include scienti�c texts 
as well as art-theoretical and art-technological handbooks. As mentioned, Schä�er’s 
personal library was comprised of approximately �,��� books. It was sold in ����, eight 
years after his death, and the sale catalog has unfortunately not been recovered, possibly 
because the conveyance was arranged privately. �erefore, we have no information 
about the books that Schä�er owned. 

However, the contents of the library of his friend Emanuel �eophil Harrer 
are thoroughly identi�ed in extant copies of the sale catalog. In his library, Harrer 
had art-technological books, such as the ���� edition of Boltz’s Illuminierbbuch, two 
German editions of Boutet’s Traité de mignature, and L’art d’imprimer les tableaux 
published by Antoine-César Gautier de Montdorge (����–����).���  Harrer’s collection 

868	 “ordentlich sogennanten Bildermahler” Schä�er 1763, 22–23; Dackerman 2003, 17�. See 
Simonini 2025a, 155. 

869	 On Palm’s acquisition, see p. 168. Two scholars have admittedly examined the watercolor 
originals for Schä�er’s publication: Georg Albrecht Harrer (1791, i) and the entomologist Georg 
Wolfgang Franz Panzer, whom Palm entrusted with a new commented edition of Schä�er’s Icones 
Insectorum circa Ratisbona (Panzer 1804, xiii). See Simonini 2025a, 161–164.

870	 “Boltzen von Rufach, V. Illuminirbuch, Frankfurt 1613” Anonymous 1770, 23; “Anweisung 
zum Mignatur Mahlen Nürnberg 1710” and “Anweisung zum Mignatur Mahlen, vermittelst 
deren die Kunst ganz leicht und ohne Lehrmeister zu begrei�en, Leipzig 1753” Anonymous 
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also included books on dyeing and art theory as well as arts and crafts lexica.���  Notably, 
Harrer showed Schä�er a rare insect from his cabinet of natural curiosities.���  �us, 
we may assume that Harrer also allowed Schä�er to peruse or even borrow his books. 
�e contents of Harrer’s library can also o�er an indication of the readings that 
Schä�er might have had in his personal library. Surely, like Harrer, Schä�er owned 
art-technological handbooks, as he was not only a polymath but also an inventor and 
skilled craftsman. In his workshop, Schä�er produced glass lenses for microscopes and 
the glass boxes in which he stored the specimens of his museum, and he experimented 
with several materials to manufacture paper. He even invented a washing machine, 
was dexterous in turnery, and was a skilled painter.���  Indeed, Schä�er claimed to have 
taught his draftspeople and colorists how to make and color scienti�c illustrations for 
Erläuterte Vorschläge zur Ausbesserung und Förderung der Naturwissenschaft.���

In this regard, Schä�er likely knew Goeree’s Verlichterie-kunde, which was possibly 
the �rst printed book to include a pigmentary color chart (Fig. �.� ). �e empty boxes 
of the device printed in the second Dutch edition (����) and in the second German 
edition (����) had to be �lled with the right colorant by the purchaser of the book 
to visually distinguish between the hues of di�erent colorants. According to Goeree, 
“the one who takes this chance will thereby be able to teach other apprentices.”���  
Goeree’s pigmentary color chart was absent from later reprints, which however still 
bears textual traces of Goeree’s ingenious device. For instance, a passage in the ���� 
German edition (the last known to me) states,

We had thought that by means of an image and an example, we could instruct 
all the inherent qualities of the colors according to their nature, so that the 
apprentices, who �rst learn to paint in watercolors and do not yet know the 

1770, 6; Boutet 1710; 1753; “Le Blon, l’art d’imprimer les tableaux, 1756” Anonymous 1770, 
19; Gautier de Montdorge and Le Blon 1756.

871	 For instance, on dyeing, Harrer owned “Färbekunst, recht und wahrhafte, Langensalze, 1752” 
Anonymous 1770, 52 and “Hellot, Farbekunst, oder Unterricht Wolle und wollene Zeuge. 1751” 
Anonymous 1770, 69. Among art-theoretical treatises, Harrer had Hagedorn’s “Betrachtungen 
über die Mahlerey 1762” Anonymous 1770, 65, Hogarth’s “Zergliederung der Schönheit 1754” 
Anonymous 1770, 78, and Crispijn de Passe’s “la Lumiere de la peinture, fol. Amsterd. 1643” 
Anonymous 1770, 120. Among the lexica, we can list “Beiers, Ad. Handlungs- Kunst- Berg- und 
Handwerks- Lexicon, Jena, 1722” Anonymous 1770, 14, “Künstler-lexicon allgemeines, Zürich 
1763” Anonymous 1770, 85, and Antoine-Joseph Pernety’s “Handelslexicon der bildenden 
Künste, 1764” Anonymous 1770, 121.

872	 “indem er mir aus seinem Naturalienkabinett ein seltenes Insekt zeigte” Schä�er 1755, 5.
873	 Herrmann 1988, 37. An interesting question is whether Schä�er drew the plant image in his 

letter to Linnaeus; see Uppsala, University Library, L2340, Schä�er to Linnaeus, 10 April 1758.
874	 Schä�er 1763, 22–23.
875	 “kan der jenige/ so dieser Mühe sich unterwindet/ andern Lehrlingen dadurch guten Unterricht 

geben” Goeree 1677, 2. On Goeree, see pp. 132–134.
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colors themselves, would learn to distinguish them thanks to a proof or a 
sample.���  

�ere seems to be a common educational intent behind Goeree’s pigmentary color 
chart and Schä�er’s Farbenverein. Moreover, the red color chart prototype looks 
astonishingly similar to Goeree’s device. Both Goeree and Schä�er employ horizontal 
rectangles marked with numbers that would be painted with colorants. In both visual 
tools, the numbers refer to a register of colorant names. Schä�er extended Goeree’s tool 
to include mixtures as well, which was rarely done in earlier pigmentary color charts. 
When Farbenverein was released in ����, very few publications had attempted to map 
color mixtures with both written text and a color chart, but Schä�er was presumably 
acquainted with most of them. 

We are still uncertain about the reception and accessibility of Waller’s Tabula 
colorum (Fig. �.� ) among scholars, though it was surely encountered by members of 
academies and societies to whom the Royal Society sent the Philosophical Transactions.���  
Since Schä�er was a member of the Royal Society, it is possible that he came 
across Waller’s work.���  Moreover, Table des mémoires imprimés dans les Transactions 
philisophiques de la Societé Royale de Londres depuis ���� was part of Harrer’s library. 
In this text, Waller’s Tabula colorum is recorded as follows: “�. Catalog of simple and 
mixed colors with samples of each color placed on an engraved plate, with its genuine 
name; by Mister Richard Waller of the Royal Society.”���  Such a sentence must have 
drawn Schä�er’s attention. If Schä�er ever consulted Waller’s Tabula colorum, he may 
have culled some color terms from it, such as “Straw Colour” (Strohgelb), “Orange 
Colour” (Oraniengelb), and “Carneus” (Leibfarbe). However, these color terms were 
quite widely used among natural historians, and there were far more up-to-date 
publications to examine for color terminology in ����, including Linnaeus’ color 
nomenclature for plants and Scopoli’s list of color terms for insects.���

�e title of Schä�er’s booklet may suggest further references. For instance, Schä�er 
likely knew Sandrart’s L’Academia Todesca (����). In the third book of the �rst volume 
of this publication, the painter addresses the distribution and composition of colors 
in a dedicated chapter, “Austheilung und Vereinigung der Farben” (“Distribution and 

876	 “Wir hatten zwar vermeynet, durch eine Figur und Vorbild alle eingene Bescha�enheit der Farben 
nach ihrer Art anzuweisen, auf daß die Lehrlinge, welche das Mahlen mit Wasser-Farben erst 
zur Hand nehmen, und die Farben selber noch nicht kennen, dieselben als durch eine Probe 
oder Muster unterscheiden lerneten” Goeree 1756, 267–268.

877	 On the reception of Waller’s Tabula colorum, see pp. 41–43.
878	 Reich 1993, 10–11.
879	 “5. Catalogue des Couleurs simples & composées, avec un échantillon de chaque Couleur mise 

sur une planche gravée, avec son véritable nom; par M. R. Waller de la Soc. Royale” Anonymous 
1770, 161; De Bremond 1739, 65.

880	 See pp. 44, 46–48.
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Combination of Colors”). �e term Vereinigung strikingly re�ects the initial title of 
Schä�er’s booklet recorded in the anonymous catalog of books sold at the Frankfurt 
and Leipzig book fairs in ����.���  �is initial title included the word Farbenvereinigung 
(color combination), which was later changed to Farbenverein (color association). 
Moreover, Sandrart identi�es the same seven main color categories that Schä�er 
delineates in his publication.���  

Schä�er further quali�es the term Farbenverein with the adjective allgemein. Verein 
can be translated as “union” or “association” and evokes an assembly of things, such 
as a collection, a Kunstkammer, or a cabinet.���  �e second term, allgemein, literally 
means “universal.” When combined, these words hearken back to a phrase used in 
���� by the Jesuit Castel, who described his chromatic cabinet as a “universal cabinet 
of colors.”���  �erefore, we may speculate that Schä�er was paying homage to Castel’s 
work or simply adopted his expression by translating it into German. Schä�er’s German 
rendering of this phrase is genuinely his own, as the German edition of Castel’s 
L’Optique des couleurs translates it as Farben-Gemach (color chamber).���

As another potential in�uence, Schä�er certainly knew that the French naturalist 
Réaumur encouraged the mezzotint engraver Jacques-Fabien Gautier-Dagoty to print 
a color chart of all tints and color mixtures. �is suggestion �rst appeared in a letter 
by Gautier-Dagoty dating to ���� that was published in German in Hamburgisches 
Magazin.���  Schä�er was in epistolary contact with Réaumur, and there is a strong 
chance that the two men discussed the problem of color standardization for insects.���  

Schä�er was also doubtlessly aware of Scopoli’s color tops and nomenclature 
(����), as the two men regularly corresponded.���  For some of the few red nuances 
among Scopoli’s color terms, Schä�er provides mixing instructions and German names, 
such as Kupferroth (cupreus), which Schä�er discriminates as polished and unpolished 
copper red, as well as Leibfarbe (carneus) and Strohgelb (stramineus).���  As noted, these 
color terms were rather common. However, the name for Isabella yellow was not as 
prevalent in the scienti�c language, but it appears in the color lists of Charleton and 

881	 Sandrart 1675, 1:84–85. On the catalog of books, see p. 168 (n. 830).
882	 Sandrart 1675, 1:87. On Sandrart, see pp. 121–122.
883	 Many thanks to my supervisor, Prof. Dr Friedrich Steinle, who suggested this interpretation of 

the German word Verein.
884	 See pp. 307–308.
885	 Castel 1747, 269. 
886	 See p. 336; Gautier-Dagoty 1751.
887	 Although Réaumur’s archive contains no trace of Schä�er’s letters, their correspondence is 

documented in Schä�er 1753. See also Herrmann 1988, 37.
888	 Nine of Schä�er’s letters to Scopoli are held at Verona, Biblioteca Civica, Carteggio Giovanni 

Antonio Scopoli, 691. 
889	 Schä�er 1769, 21; Scopoli 1763, Explicatio.
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Scopoli (as Isabellae).���  Schä�er likely derived his Isabellenfarbe from the last of these 
authors.���

Furthermore, as a corresponding member of Göttingen Akademie der 
Wissenschaften since ����, Schä�er had surely heard about Mayer’s trichromatic scala 
colorum (Fig. �.�� ) and may have even read Mayer’s summary of his ���� lecture.���  
�ere is a hint of trichromacy in the paint mixing for Schä�er’s Farbenmuster, as 
the red, yellow, and blue frames are positioned at the center of the plate and are 
noticeably bigger than the other four frames (Fig. �.�� ). Still, Schä�er’s color chart is 
not trichromatic, as his method to manufacture a “Universal Combination of Colors” 
rests on the working practices of miniature painters and colorists. In this regard, 
Schä�er’s approach is consistent with Oeder’s recommendation to normalize color 
terminology with painted samples made with the colors used by miniature painters 
to wash botanical illustrations.���  Miniature painters and the tools of their trade were 
the starting point for Oeder’s idea of a color chart for naturalists. 

Reception of Schäffer’s Farbenverein

Schä�er’s Farbenverein was unprecedented in the ��th century because it was the 
�rst published pigmentary color chart that was useful for natural historians. All 
previous scholarly attempts at color standardization followed di�erent approaches 
that mostly resulted in trichromatic (Glisson, Castel, Mayer) and natural (Waller, 
Scopoli) color charts.���  Oeder may have been the only scholar besides Schä�er to 
theorize a pigmentary color chart, but this distinction cannot be con�rmed, as Oeder 
describes his method in very broad terms. �e other earlier attempts pursued di�erent 
goals, namely to normalize color terminology for scholars (Glisson, Waller, Scopoli, 
Oeder) or to guide painters in their choice of colorants and the production of color 
mixtures (Castel, Mayer). Methods rarely aspired to cover both topics at once, and 
those that did (Castel) only hinted at the second function of the color chart.���  More 
importantly, previous attempts to normalize colors went almost unnoticed in the 
�� th�century (Waller), were uncolored (Glisson), had not yet been printed in ���� 
(Mayer), or used plain descriptions (Castel, Scopoli, Oeder). �us, besides Waller, 
no scholar had published a colored color chart for naturalists. 

890	 Charleton 1677, 68; Scopoli 1763, Explicatio.
891	 Schä�er 1769, 14.
892	 On Mayer’s scala colorum, see pp. 325–327.
893	 See pp. 165–166.
894	 On Glisson’s lightness scale, see pp. 265–267. On Castel’s cabinet chromatique, see pp. 304–308. 

On Waller’s Tabula Colorum, see pp. 33–36. On Scopoli’s Explicatio colorum, see pp. 46–48.
895	 Castel brie�y mentions that his cabinet chromatique could be used by naturalists to describe the 

colors of things; see p. 313.
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On the other hand, to my knowledge, only three other color charts prior to 
Schä�er’s red color chart prototype had been published by practitioners to teach tyros, 
novices, or amateurs how to paint and to provide advice on coloring matters. Brenner’s 
pigmentary color chart (Fig. �.� ), which inspired Waller’s Tabula colorum (Fig.��.� ), 
was almost one century old and probably not well known in ����. Encyclopédie des 
Couleurs, which was published in the anonymous Traité (����), illustrates a selection 
of only ���color samples (Fig. �.� ). Finally, Günther’s Verzeichnisse der Pastellfarben 
(Fig.��.�� ) presents instructions for using the sticks but no information about the 
materiality of the colors displayed in the chart.���  

Contrary to these attempts, Schä�er developed a method to systematically 
standardize nuances and color names that could be used by scholars and painters alike. 
Moreover, he thoroughly discusses the applications of his “Universal Combination 
of Colors,” elucidates how to manufacture the chart step by step, and suggests several 
methods to name colors. Nevertheless, the color chart he published is a prototype 
or draft, and he challenges other scholars or practitioners to realize the “Universal 
Combination of Colors” for the bene�t of all natural historians and scienti�c illustrators. 
Because of the novelty it represents, Schä�er’s work on color was widely known among 
German-speaking scholars and practitioners. Farbenverein is mentioned in a wealth 
of publications spanning the second half of the ��th century and the early ��th century. 

Most importantly, Schäffer’s approach delivered a new impetus for the 
development of natural color charts. �e deployment of natural color charts rooted 
in Greek and medieval uroscopy dwindled alongside the decline of such diagnostic 
practice. However, Schä�er’s Farbenverein inspired Werner to revive their use in the 
�� th century. Werner explicitly quotes Schä�er as his source of inspiration for the 
color nomenclature he published in Von den äußerlichen Kennzeichen der Foßilien 
(����). Since Schä�er’s color chart is an un�nished prototype, Werner observes that 
“the plan proposed by Dr. Schae�er in the same work is good; and were it already 
executed and extended to the Mineral Kingdom would now come very seasonably to 
my assistance.”���  While Werner does not share Schä�er’s passion for colored images, 
he agrees that a normalized and universal terminology was needed within the scienti�c 
community. Consequently, he focuses on only the standard nomenclature aspect of 
Schä�er’s idea and shifts its purpose from coloring entomological illustrations to 
identifying and classifying minerals. In line with this new purpose, Werner’s textbook 
does not include a color chart with mixing instructions. 

896	 On Brenner, see pp. 137–140. On Encyclopédie des Couleurs, see pp. 272–274. On Günther, see 
pp. 156–159.

897	 “Der Vorschlag übrigens, welchen Herr D. Schä�er in der eben gedachten kleinen Schrift thut, 
ist gut, und wenn solcher bereits ausgeführet, und auf das Mineralreich ausgedehnet wäre, so 
würde es mir itzt sehr wohl zu statten kommen” A. G. Werner 1774, 92; translation from A. 
G. Werner 1805, 39.
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Because Schä�er delivered an incomplete attempt to standardize color names, 
Werner retains only �ve of his proposed terms, namely Strohgelb (straw yellow), 
Kupferroth (copper red), Carmin (carmine), Oraniengelb (orange-yellow), and 
Isabellenfarbe (Isabella yellow), which, in his opinion, were suitable to describe 
minerals.���  He also expands the set of seven main colors originally selected by Schä�er 
(and his practitioners) to include gray because it is frequently represented in the mineral 
world.���  �is choice alone reveals that Werner was not at all interested in colorants, as 
there were historically very few pure gray pigments, and they were rather uncommon.���  
Despite these amendments, Werner a�orded Schä�er’s method great notoriety, and the 
name of the Regensburg parson appeared in re-editions and translations of Werner’s 
textbook until the ��th century.���

With Farbenverein, Schä�er challenges “art experts,” “experienced painters,” and 
“colorists” to improve and complete his proposal for a “Universal Combination of 
Colors.”���  Between ���� and ����, Prange accepted Schä�er’s challenge and produced 
his own version of the “Universal Combination of Colors,” which included not seven 
but �� color charts encompassing �,��� color samples. �is publication, which Prange 
entitled Farbenlexicon (Color Dictionary), does not credit Schä�er as the initiator of 
the idea, which is perhaps because Prange signi�cantly amends it.���  As I demonstrate, 
Prange sought to guide his students in the selection, mixture, and correct usage of 
colorants because, in his experience with such matters, he had “tried to get advice 
everywhere, but found no satisfaction anywhere, not even in written texts.”���  Among 
these writings, Prange lists the Farbenverein of Schä�er, with whom he allegedly shared 
“all the same thoughts and intentions.”���  Prange appropriates Schä�er’s idea and even 
the work of other authors. In turn, a similar publication, Wiener Farbenkabinet (�e 
Viennese Color Cabinet, ����), plagiarizes from Farbenlexicon. �us, we can interpret 
Farbenlexicon and Wiener Farbenkabinet as di�erent expressions of the reception of 
Schä�er’s Farbenverein.���

898	 See Simonini 2018, n. 18 and see p. 74.
899	 On Werner’s reception of Schä�er’s Farbenverein, see p. 74; Lowengard 2006, Abraham Gottlob 

Werner’s Geological Classi�cation; Karliczek 2018, 42; Simonini 2018, § 19–23.
900	 �e few that are known were produced with stibnite and bismuth (Spring, Grout, and White 

2003, 102–105, 109).
901	 Schä�er’s name appears, albeit misspelled, in the �rst English translation of Werner’s book 

(A.�G.�Werner 1805, 38–39) and in Jameson 1805, 3.
902	 See pp. 171–172.
903	 In Farbenlexicon, Prange quotes and repeatedly mentions Schä�er’s Farbenverein, but he never 

associates his book with Schä�er’s original idea; see p. 212.
904	 “suchte mir überall Rath zu holen, fand aber nirgends, auch im schriftlichen Unterricht keine 

Genugthuung” Prange 1782a, v.
905	 Prange 1782a, xi. “Ich zugleich mit ihm einerley Gedanken und Absichten habe” Prange 1782a, 

xv. 
906	 On Wiener Farbenkabinet, see pp. 219–224.
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Trichromatists, however, gave Schä�er’s Farbenverein a short shrift. For instance, 
the entomologist Ignaz Schi�ermüller criticizes Schä�er’s selection of seven main 
colors in a footnote in Versuch eines Farbensystems (����), where he claims that Schä�er 
understands a “simple” color to be one “generated by nature or natural” and not one 
that “had not yet been mixed by the artist’s hand.”���  As a trichromatist, Schi�ermüller 
argues that brown and green are not simple colors but are colors that, unlike red, 
yellow, and blue, can be mixed from other colorants. On this basis, he maintains 
that Schä�er’s selection is heavily in�uenced by his sources, namely his “colorists” 
(Illuministen/Illuminierern), who, along with some painters, “generally count brown 
among their main colors.”���  

�e astronomer Johann Heinrich Lambert also brie�y mentions Schä�er’s 
Farbenverein in his Farbenpyramide (����) and comments, “it is easy to see that this 
attempt should and perhaps will be followed by as many others as there are main 
colors,” by which he likely means that Schä�er’s “Universal Combination of Colors” 
had to be enriched by an additional six color charts to reach completion.���  It was 
not until �� years after Lambert’s comment that Prange released his own version of 
Schä�er’s “Universal Combination of Colors.” Nevertheless, Schä�er’s popularization 
of a common artisanal practice for the bene�t of natural history did not remain 
unnoticed and was partly adopted to educate the three young brothers Joseph, Franz, 
and Ferdinand Bauer in becoming professional draftsmen. 

The Bauer Brothers

�ere is extensive literature on the lives and accomplishments of the three Bauer 
brothers. �erefore, I address only the most important events here.���  Joseph Anton 
(����–����), Franz Andreas (����–����), and Ferdinand Lukas Bauer (����–����) were 
the fourth, �fth, and sixth children, respectively, of Lucas and �erese Bauer. �eir 
father was a court painter for the prince of Liechtenstein. He died in ����, when the 

907	 “eine einfache [...] von der Natur also hervorgebrachte oder natürliche Farbe [...] als eine nicht 
erst durch des Künslters Hand gemischte” Schi�ermüller 1771, 20, n. *.

908	 “freylich Braun insgemein unter ihre Hauptfarben zählen” Schi�ermüller 1771, 20, n. *. Among 
these painters, Schi�ermüller includes Leon Battista Alberti, whose ash color Alberti associates 
with the element earth and Schi�ermüller interprets as a general brown category (Erdfarben). 
On Alberti, see p. 260.

909	 “man sieht leicht, daß diesem Versuche noch eben so viele andere als es Hauptfarben giebt, folgen 
sollten, vielleicht auch noch folgen werden” Lambert 1772, 28. On Lambert’s Farbenpyramide, 
see pp. 348–351.

910	 �e information is mostly drawn from Norst 1989; Lack and Mabberley 1999; Mabberley 1999; 
2017; Lack 2003b; 2008; 2015; Cooper 2015.
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three brothers were still very young.���  Franz and Ferdinand, on whom this section 
focuses, became two of the most renowned and skilled scienti�c illustrators of their 
time. Meanwhile, their brother Joseph succeeded his father as an artist for the prince 
of Liechtenstein, on whose behalf he moved to Rome as early as ����.���  �e brothers’ 
“innate talent for painting” was already acknowledged in their early days, but it is not 
known how they �rst received their education on the art of painting.���  An anonymous 
obituary for Franz Bauer indicates that, after the untimely death of their father, Franz 
“was initiated, with his brothers, in the ready use of the pencil, under the guidance 
of an excellent mother” by copying their late father’s drawings of birds and plants.���  
�e Bauer brothers grew up in Feldsberg, a small village in lower Austria (now Valtice, 
Czech Republic), where the prince of Liechtenstein was based. 

Between ���� and ����, Franz and Ferdinand (and Joseph, to a lesser extent) 
worked at a majestic �orilegium originally entitled Liber regni vegetabilis and known 
today as Codex Liechtenstein for the prior of the local convent of the Brothers of Mercy, 
Norbert Boccius (born Johann Adam Boccius, ����–����).���  Boccius was born in 
Timisoara, Romania, studied in Vienna, and was trained as a physician in Prague. In 
����, he became sub-prior at the monastery of the Brothers of Mercy in Feldsberg. 
Boccius established some gardens there with medicinal plants, a pharmacy, and an 
herbarium vivum, which was completed in ����.���  

�e three brothers attended lessons at the Kunstakademie in Vienna at di�erent 
times: Joseph around ����; Franz in ����; and Ferdinand in ����.���  Around this 
time Franz and Ferdinand also obtained commissions from members of the Austrian 
nobility, most importantly the professor of chemistry and botany at the University 
of Vienna Nikolaus Joseph von Jacquin.���  Along with other draftspeople, Ferdinand 
and Franz worked on the luxurious second edition of Jacquin’s Selectarum stirpium 
americanarum historia (c. ����) as well as his Icones plantarum rariorum (����–����). ���  

In March ����, Ferdinand embarked on an exploratory journey through the 
Ottoman Empire with John Sibthorp (����–����), a professor of botany at the 
University of Oxford. Franz left Vienna in April ���� and traveled across northern 
Europe with Jacquin’s son, Joseph Franz.���  Afterward, the two brothers settled in 
England. Ferdinand worked on bodycolor paintings for Sibthorp’s Flora Graeca 

911	 Mabberley 1999, 9; 2017, viii, 3; Cooper 2015, 4; Lack 2015, 24.
912	 Lack 2003b, 498.
913	 Lhotsky 1843, 106.
914	 Anonymous 1840, 1026; Lack 2003b, 496; 2015, 24–25.
915	 Lack 2003a, 87–92; 2015, 33–35. Johann Lhotsky (1843, 106), Ferdinand’s �rst biographer, 

maintains that Ferdinand had been employed by Boccius since 1775; see Norst 1989, 15.
916	 On Boccius, see 2003a, 78–86; 2015, 26–31; Mabberley 2017, 4. 
917	 Lack 2015, 52.
918	 Lack 2003b, 498; 2015, 52.
919	 Lack 1998, 209�.; 2015, 61, 64.
920	 Lack and Mabberley 1999, 105–115; Lack 2015, 91–141; 165–187.
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between late ���� and early ���� in Oxford and on other commissions in London 
from ���� to ����. Meanwhile, Sir Joseph Banks (����–����), the president of the 
Royal Society appointed Franz as the o�cial draftsman of the Royal Botanic Garden 
at Kew. Franz held this position for �� years and was even elected as a fellow of the 
Royal Society in ����.���   

Between ���� and ����, Ferdinand participated in another exploratory trip to 
Australia aboard the HMS Investigator with Captain Matthew Flinders (����–����).���  
Upon his return, Ferdinand stayed in London and produced watercolors of sketches 
created during the Investigator voyage. He moved back to Vienna in ����, where he 
died in ����. Franz lived for �� more years at Kew, where he was eventually buried.���  

At the beginning of their careers as scienti�c illustrators, Joseph, Franz, and 
Ferdinand learned to use a color code on the outline drawings they sketched for 
Codex Liechtensten.���  In the ����s, Hans Walter Lack and Victoria Ibáñez linked the 
numbers on these drawings to those on a color chart held at the archive of the Real 
Jardín Botanico in Madrid (Fig.��.�� ).���  While there is no indication of when or by 
whom this color notation system was developed, Ferdinand Bauer alone consistently 
used and perfected the method with increasingly complex color codes throughout 
his life. During his travel to the Ottoman Empire, Ferdinand employed a code 
with ��� digits, while he enhanced his color code to more than ����digits for the 
voyage to the Australian continent. David J. Mabberley has rightly called Ferdinand’s 
technique “painting by numbers.”���  Meanwhile, Ferdinand’s niece Elizabeth Baker 
Bauer described it as “a kind of short hand Drawing.”���  

�is color chart, like porcelain inventories and glass enamels, is a remarkable 
testimony of how some draftspeople may have dealt with the organization of colorants 
and color mixtures in their daily practice. In the following sections, I elaborate on how 
the brothers used this code as well as the textual sources and practices that inspired 
their working method. �ese sources include Schä�er’s Farbenverein and Lambert’s 
Farbenpyramide.

921	 Lack 2015, 189–225, 227–243.
922	 Lack 2015, 245–293, 351–427.
923	 Lack 2015, 295–349, 426.
924	 Vienna, Historische Bibliothek des Fürsten von Liechtenstein, C I I.
925	 Lack and Ibáñez 1997. 
926	 Mabberley 2017.
927	 Lack 2016, 133.
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The Feldsberg Color Chart 

A manuscript that belonged to the Czech naturalist �addäus Haenke (����–����) 
contains the Feldsberg color chart that scholars believe the Bauer brothers used while 
working at the Codex Liechtenstein. Haenke entitled this manuscript Systema colorum 
tabulare atque comparativum pro expeditiori plantarum cum vivis coloribus adumbratione 
in itinere cum hispanis navibus circa globorum terraqueum annis ����–���� (Tabular 
and comparative color system for a better expedited sketching of plants with colors after 
life during the travel around the globe with Spanish ships in the years ����–����).���  �e 
Feldsberg color chart is bound on folio ��� recto.���  �e Feldsberg color chart displays 
����numbered bodycolor samples painted in contiguous vertical strips. �e samples 
are arranged in seven rows and �� columns that form a square of ��� by ��� millimeters 
(Fig.��.�� ).���  �e designer of the chart left some free space between each row to allow 
for numbering below each sample. Haenke made substantial additions on this leaf; 
he painted several color strips around the chart, which are sometimes numbered and 
occasionally accompanied by the ingredients of the mixture (e.g. “ash-colored and 
carmine or lac,” “umber +vermilion”).���  Hanke’s hand is di�erent from the one that 
numbered the color samples in the Feldsberg color chart. �e striking similarity of 
the numbers in the Bauers’ outline drawings for Codex Liechtenstein to those in the 
Feldsberg color chart that one of the brothers (or somebody else in Boccius’s circle) 
manufactured the chart. Lack and Ibáñez have argued that these numbers are not 
only identical to those in the outline drawings but also “to the numbers on recto of 
the �nished watercolor landscapes of Mediterranean scenes, many of them signed by 
Ferdinand Bauer.”���  On this basis, they have attributed the authorship of the chart 
to Ferdinand’s hand, which has been recently supported by pigment analysis of the 
chart and of Ferdinand’s later paintings.���  

928	 Madrid, Archivo del Real Jardín Botánico, CSIC, Div. VI, 3, 2, Fol. 278–285. My translation. I 
was unable to �nd a translation of the title in Mabberley and Aladrén 2011. Mulholland (2019, 
349) has translated it as follows: “Tabular system of colours for comparison to the true colours 
of plants sketched on an expedition while travelling around the world on Spanish ships in the 
years 1789 to 1793.” �is translation is not fully correct, though, because it excludes the term 
expiditiori. I elaborate on the meaning of this title below.

929	 Haenke’s manuscript, including the Feldsberg color chart, arrived at the Real Jardín Botánico in 
Madrid around 1820 following a long journey across California, Alaska, Kamchatka, Australia, 
and Peru and after surviving a shipwreck at the mouth of Rio de la Plata in 1789; Lack 2003a, 
134; Mabberley and Aladrén 2011, 19.

930	 Lack and Ibáñez 1997, 94; Lack 2015, 37.
931	 Haenke wrote “cinereus et carmin aut lac” on the top-left corner of the chart and 

“Umbra+Zinnober” on the lower-right corner; Madrid, Archivo del Real Jardín Botánico, 
CSIC, Div. VI, 3, 2, Fol.�281r.

932	 Lack and Ibáñez 1997, 94.
933	 Mulholland et al. 2017, 18; Mulholland 2020, 116.
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In the past years, experts on the Bauers’ output have cautiously accepted that they 
utilized a color chart as the tool for deciphering the myriad numbers in the outline 
drawings for Codex Liechtenstein. �e color chart has likely been lost but must have 
looked alike the Feldsberg color chart. �ough the hues were arranged di�erently, as 
I have reconstructed.���  Although the independent scholar Jane Jelley has argued that 
Ferdinand Bauer’s Ottoman color code was based on the organization of his paintbox 
comprised of �� pigments and on further mixing instructions, other scholars have 
found contemporary sources which document Ferdinand’s use of such a color chart.���  
In ����, Banks wrote in a letter that Ferdinand had prepared his outline drawings in 
Australia “by reference to a table of colours.”���  In ���� and ����, the zoologist August 
von Pelzeln (����–����) revealed that Ferdinand’s color chart was used by the scienti�c 
illustrator �eodor Franz Zimmermann (����–����) to produce a watercolor of a bird 
that Ferdinand had sketched and color coded some ���years earlier on Norfolk Island.���

934	 Simonini 2025c.
935	 Jelley 2022, 23-24.
936	 Lack 2016, 141.
937	 Pelzeln 1860, 323; Pelzeln and Lorenz 1888, 38–39; Riedl-Dorn and Riedl 2019, 125.

�.�� Ferdinand, Franz, and Joseph Bauer (?), Feldsberg 
color chart (early 1770s), in: Thaddäus Haenke, Systema 
Colorum tabulare..., Madrid, Archivo del Real Jardín 
Botánico, Inventory No: CSIC, Div. VI, 3, 2, fol. 281r
















































