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2	 Natural Color Charts: Naturalists 
and Their Color Words

Natural color charts are named as such because they were primarily employed by 
physicians and natural historians. �ey are among the oldest color charts and certainly 
predate trichromatic and pigmentary color charts, which were typically treated as a 
“school for painters,” as in the case of the trichromatic color chart described by Castel 
in ����. ��  While all three chart types were prepared with colorants, the pigmentary 
factor was ancillary, if not irrelevant, in natural color charts, as their developers were 
�rst and foremost interested in using color names to standardize the hues found in 
nature. �ese visual tools were intended as educational or mnemonic devices for use 
by students of medicine and natural history. �us, unlike trichromatic and pigmentary 
color charts, natural color charts do not disclose how or with which colorants they 
were manufactured. 

�e use of natural color charts seemingly dates back to the medicinal practice 
of uroscopy in Byzantium, which became very popular in Western Europe during 
the Middle Ages. However, uroscopy and the use of related color charts gradually 
receded during the ��th and ��th centuries. In this chapter, I explain how the English 
scholar and miniature painter Richard Waller reintroduced the use of natural color 
charts in ����, and the German father of modern geology, Abraham Gottlob Werner, 
later revived their popularity among naturalists in the latter half of the ��th century.��  
Above all, I retrace the history of natural color charts with an emphasis on their 
interconnectedness with the compilation of color nomenclatures for natural history 
as well as the artisanal practice.

48	 	 See p. 311 below.
49	 	 Ospovat 2003.
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2.1	 Urine, Stone, and Other Sources: The Earliest Natural 
Color Charts

Color is ubiquitous throughout nature, and certain colors are considered characteristic 
of speci�c animals, plants, minerals, or human products and waste. However, mere 
language has never been adequate to convey this bewildering variety. Latin authors 
lamented the general paucity of color words; for instance, in Noctes Atticae, the second-
century Roman author Aulus Gellius remarks, “more distinctions of color are detected 
by the eye than are expressed by words and terms.”��  One way to gain control over this 
multitude was to group colors by main hue, as painters did with pigmentary color 
charts and colorant lists. Still, hues are a particularly controversial topic within the 
Corpus Aristotelicum, where the number of main color categories ranges from three to 
seven (or eight). In Meteorologica, Aristotle identi�es three primary colors (red, green, 
purple), whereas he describes seven (actually eight) main species of colors in De sensu 
et sensibilia, exactly as Pseudo-Aristotle does in De coloribus.��  

Despite this discrepancy, the identi�cation of main hues became paramount 
to the practice of uroscopy in Greek medicine. Physicians identi�ed six shades of 
urine, which, like Aristotle’s seven (or eight) colors, were ordered from lightest to 
darkest: leukon, ochron, pyrron, xanthon, erythron, and melan.��  �is diagnostic and 
prognostic practice was later adopted by proto-Byzantine and Byzantine physicians, 
who commented on, extended, and abridged Greek texts and eventually in�uenced 
both Arabic and Western European medicine.��  �e Byzantine physician �eophilos 
Protospatharios, for example, compiled a uroscopic treatise sometime between the �th 
and the ��th centuries under the title De urinis, which lists �� distinct hues, including 
seven new color names are used to describe gray, purple, blue, and green nuances.��  
Interestingly, these names were inspired by elements of nature that display the color 
in question, such as charopon (color of camel hair) or ynopon (color of wine). 

In the �� th century, the French physician Gilles de Corbeil (c. ����–c. ����) 
redacted �eophilos’ work on uroscopy and re-published it under the title Carmina 
de judiciis urinarum, which is commonly regarded as the “most widely copied school 
text of uroscopy” from the Middle Ages.��  Its popularity arose from not only Corbeil’s 
provision of Latin translations for the majority of �eophilos’ color terms but also 

50	 	 Gellius 1970, 211; see also Kuehni and Schwarz 2008, 8.
51	 	 On the colors in Meteorologica, see Leonhard 2018, 157–158. On De sensu et sensibilia, Parkhurst 

(1990, 159) has explained that Aristotle actually lists eight colors. 
52	 	 See Pardalidis et al. 2008; Touwaide 2002, 132; Cavarra 2009b, 52.
53	 	 Fine 1986; Touwaide 2002; Pardalidis et al. 2008.
54	 	 Vieillard 1903, 51; Ausécache 1998, 187; Touwaide 2002, 131; Kouba, Wallen, and Pruthi 2007, 

51; Cavarra 2009a, 62–63; Angeletti 2009, 79–80.
55	 	 E. Grant 1974, 748.
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his extension of the latter’s color nomenclature with the addition of two yellow hues 
and the division of black into two varieties.��  

Similar nomenclature quickly found its way into texts that did not engage directly 
with uroscopy. Around ����/��, the Franciscan friar Bartholomaeus Anglicus (before 
����–����) wrote the encyclopedic work De proprietatibus rerum, of which the last 
book is dedicated to colors, smells, tastes, and other elements related to the senses. 
Besides its attempt to clearly explain the variances between Greek and Latin terms for 
colors, Anglicus’ text betrays the in�uence of Aristotle by describing seven main colors, 
which, as in the latter’s De sensu et sensibilia, are arranged on a tonal scale ranging 
from white to black.��  However, modern scholars have noted that, unlike Aristotle, 
Anglicus considers glaucus, which is usually associated with blue-green shades, to be 
more of a yellow or gray color, much like the color karopos in uroscopy.��  Similarly, 
the medieval English philosopher Roger Bacon (c. ����–����) comments extensively 
on Aristotle’s writing in De sensu et sensato, which includes a list of �� colors that are 
likewise arranged from white to black. �e list contains terms such as glaucus, pallidus, 
citrinus, rufus, rubeus, rubicundus, and lividus, which bears witness to the in�uence 
of uroscopy.��

�e surging popularity of this diagnostic method during the Middle Ages partly 
accounts for the terminological loans of these two distinguished Franciscan scholars.��  
In fact, at this time, uroscopy was considered such an exact method that the urine 
�ask (also known as mutula or jordan) became a common symbol of medicine writ 
large and an iconographical attribute of physicians.��  Treatises on urology served as 
practical aides with which physicians could learn to diagnose patients by inspecting the 
color of their urine. To encourage the most accurate analysis possible, such manuals 
would often contain illustrations of urine nuances and their related prognosis. For 
example, many Middle English copies and abridgments of Corbeil’s text include an 
illustration of �� (or ��) mutulae arranged across multiple pages (Figs.� �.�). Each 
�ask contains a substance of a di�erent color, which the accompanying description 
names and compares to everyday liquids or objects.��  �is case further demonstrates 
how certain color names were linguistic loans from ancient Greek, which caused 
considerable confusion among medieval European physicians. For instance, ynopos 

56	 	 On the color terms by Gilles de Corbeil and �eophilos, see Vieillard 1903, 47–58. 
57	 	 Bacon’s manuscript is held at London, British Library, Add MS 8786. On this, see Parkhurst 

1990, 155; Kuehni 2003, 31; Raizman-Kedar 2007. On the editions of De proprietatibus rerum, 
see Meyer 1988, 270�.

58	 	 Scholars who have noted this semantic shift include Parkhurst 1990, 166–167; Kuehni 2003, 
31; Kuehni and Schwarz 2008, 28–29; Leonhard 2018, 164–165.

59	 	 For the complete color list, see Parkhurst 1990, 194–196. Like Anglicus, Bacon understood 
glaucus to be yellow or gray; see Parkhurst 1990, 166–167.

60	 	 Stolberg 2007; 2009.
61	 	 Herrlinger 1967, 34; Fine 1986, 307; Tavormina 2005, 40.
62	 	 Tavormina 2005, 41–42.
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(color of red wine) appears to have been 
frequently misunderstood and consequently 
required a lengthier explanation.��  �is practice 
is evident in later books as well. For instance, 
the ���� reprint of Urinarum probationes 
catalogs �� di�erent colors, which contain 
di�erent references, such as “the prettiest gold 
color; the yellow of the Hungarian ducats,” “egg 
yolk yellow; sallow sa�ron color,” “blood red, as 
the anthers of crocus and as cherries, and other 
red pomes,” and “pitch-black.” ��  

Urine colors were then also arranged 
on one page in a circular layout both in 
manuscripts and in printed books, such as 
Fasciculus medicinae (����). ��  As demonstrated 
by Charles H. Talbot, this expedient allowed 
physicians to use the urine palette as a portable 
instrument (vade mecum or aides-mémoire).��  
Several extant editions of Fasciculus medicinae 
show original coloration, which was possibly 
added by their owners for use in their medical 
studies or practice (Fig.��.� ).��  

By the late ��th century, the reputation of 
uroscopy was gradually declining, as was the production of these color charts.��  Yet, 
the color terminology of later scholars is reminiscent of urine color nomenclatures 
as well as the works of Anglicus and Bacon. In De natura fossilium (����) of the 
natural historian Georg Bauer, known as Agricola (����–����), colors play a vital 

63	 	 Stolberg 2009, 50; Zaun and Geisler 2011, 971–972. In the medical collectanea MS 1177 at 
the Universitätsbibliothek in Leipzig, this color is described on fol. 28r as “ut color epatis vel 
vinum nigrum” (the color of liver or black wine).

64	 	 “Goldfarb au� schönste, Ungrisch Ducaten gelb;” “Eyer Dotter gelb. Fahl Sa�ran farb.;” “Blut 
rodt. Flis croci. Sanguini. Cerasis, & pomis rubeis,” “Bech schwartz. Pici” Willichius and Reusner 
1582, 104, 106, 119, 148; see Kusukawa 2012, 79–80.

65	 	 Sudho� 1923; Coppens 2009a, 6–9; 2009b, 169–170.
66	 	 Talbot 1961; Murdoch 1984, 318–319. Urine wheels were very common, and physicians carried 

them to the sickbed; see Stolberg 2015, 34.
67	 	 For instance, in the exemplar at Copenhagen, Det Kongelige Bibliotek, Center for Manuscripts & 

Rare Books, Inc. Haun. 2421, Fasciculus medicinae (1491). See Jungersen 2004. For a comparison 
of color descriptions in other editions of Fasciculus medicinae, see Zaun and Geisler 2011.

68	 	 Stolberg 2007, 319.

Fig. �.� Anonymous, six colored mutulae 
(subruffa, subrubicunda, karopos, pallida, 
?, viridis), in: Gilles de Corbeil, Carmina 
de judiciis urinarum, plus various medical 
receipts in English (early 15th ct.). Wellcome 
Library, London, MS 7, fol. 2r



2.1  Urine, Stone, and Other Sources   19

role in the identification of species and sub-
species of minerals, metals, stones, and earths.��  
In this text, he proposes the �rst non-alphabetical 
classi�cation of ores and metals, which organizes 
them according to their properties, of which color 
is in primis.��  Agricola identi�es �� main color 
categories that are distinctive of minerals: white 
(albus), black (niger), ash gray (cinereus), blue 
(caeruleus), green (virides), yellow (luteus), golden/
orange (�avus), red (rubeus), tawny/brown (rufus), 
and purple (purpureus).��  He then subordinates 
further nuances to these main colors.��

However, the use of colors to describe stones 
and minerals was typical of medieval lapidaries as 
well. Authors of lapidaries compiled lists of color 
terms ranging from three (Albertus Magnus) to 
nine (Isidore of Seville) main colors that could 
be used to determine properties of stones and 
minerals.��  These lapidaries also feature color 
terms and descriptions that likely originate from 
Byzantine uroscopy lore (e.g. vini colorem habens, lacteus, candidus, glaucus, citrinus).��  
�erefore, the color world of uroscopy exercised considerable in�uence among 
medieval and early modern scholars in various aspects of investigating and studying 
the natural world. 

Besides the evident permeation of color names from uroscopy in the chromatic 
terminology of early modern natural historians, the number of main color categories 
�uctuated signi�cantly, but there was a general propensity to acknowledge Aristotle’s 
seven primaries. In this regard, Gerolamo Cardano’s variegated color understanding 
is a good example. While in De subtilitate (����) and in De gemmis et coloribus (����), 
Cardano maintains that there are seven colors of stones including vinosus (wine color) 

69	 	 It is very likely that Agricola knew Anglicus’ encyclopedic work, which, in book 16, includes a 
chapter on rocks, gems, and minerals; see Keen 2007, 7; Leonhard 2018, 164–165.

70	 	 Agricola 1955, 63:5; Oltrogge 2016, 50–51. For this very reason, Abraham Gottlob Werner 
(1774, 48) identi�es Agricola as his predecessor when introducing a similar method to classify 
minerals; see p. 73 below.

71	 	 Agricola 1546, 172–173. Karin Leonhard (2018, 169–170) has provided a di�erent German 
translation of these color terms based on the German edition of Agricola’s work by Hans Prescher, 
with which I do not fully agree, especially concerning yellow, red, and brown nuances. 

72	 	 Regrettably, this distinction is completely lost in the 1955 English translation, but it is evident 
in the original text (compare Agricola 1546, 172–173; 1955, 63:5–6).

73	 	 Vaccari 2012, 148; Leonhard 2019, 8–13, 23.
74	 	 Leonhard 2018, 162–165.

Fig. �.� Anonymous, urine wheel, in: 
Anonymous, Fasciculus medicinae  
(����/����), p. �
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as the purple hue, he refers to eight in De rerum varietate (����). ��  In De gemmis et 
coloribus, Cardano expands his seven main color categories for minerals with a list of 
�� varieties, which he calls species simplices (simple species).��  Cardano applies this list 
to describe ores, gems, and minerals and other naturalists elaborated similar lists for 
the same purpose.

2.2	 Color Nomenclatures for Describing the Natural 
World

Early modern scholars engaged in etymological and philological debate over the true 
meaning of ancient Greek color terms, perhaps because of the di�culties encountered 
with color terms in uroscopy and classical texts. Scholars misunderstood or found it 
arduous to interpret Latin or ancient Greek color terms whose meanings were long 
forgotten. �erefore, in ����, the poet Antonio Telesio (����–����) published Libellus 
de coloribus (Booklet on Colors), a sort of color dictionary of ��� Latin color names. 
Telesio addresses this work to “the philologists, who studiously seek after elegance in 
their Latin compositions.”��  

In early modern Europe, the loss of the original semantics of color terms also 
a�ected the translation of ancient texts into vernacular languages. In this regard, 
Carlo Passi underscores the following in La selva di varia istoria (�e Forest of Several 
Stories, ����):

Among grammarians there is a remarkable controversy on the true and proper 
names of colors, because what we call sky-blue, turquoise, azure do not agree 
with the Greek term glaucous, inasmuch this word is actually ascribed to the 
see.��

75	 	 Cardano 1562, 308; Leonhard 2016, 156. Unfortunately, scholars disagree signi�cantly on Car-
dano’s main colors. William J. Jones (2013a, 175) has claimed that there are two in De gemmis et 
coloribus and four or �ve in De subtilitate, while Rolf G. Kuehni and Andreas Schwarz have given 
contradictory information about Cardano’s main colors in De gemmis et coloribus; see Kuehni 
2003, 34; Kuehni and Schwarz 2008, 30, 39. 

76		 �ese varieties are candidus, aqueus, eburneus, pallidus, admistum, cinereus, crystallinus, vitreus 
(whites), �avus, puniceus, croceus, ferrugineus, luteus, fulvus (yellows), purpureus, roseus, sanguineus, 
�ammeus (reds), citreus, virens, herbosus, aeruginosus, prasinus (greens), purus, proprius, fuscus, 
glasteus (blues), ater, niger, fuscus, lividus (blacks), and amethystinus and vinosus (purples). See 
Cardano 1562, 309.

77	 	 Telesio 1528, First Page; translation from Pugliano 2016, 88. On Telesio, see also Osborne 2002; 
2018; Kuehni 2003, 33.

78	 	 “Tra i Grammatici v’è grandissima controversia sopra i very, & proprÿ nomi de’ colori, essendo 
che quel, che noi diciamo cilestro, turchino, azurro non si confà col nome Greco glauco, percioche 
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�us, it was necessary to standardize these color terms for the sake of clarity, and 
several bilingual word lists and dictionaries went to press in the second half of the 
�� th century.��  �en, beginning in the second decade of the ��th century, learned men 
authored polyglot dictionaries encompassing up to �� languages, such as Latin, Greek, 
and several vernaculars.��  �e signi�cance of these instruments to the study of nature 
and germane disciplines is evident from, for instance, the erudite foreword by the 
natural historian Conrad Gessner (����–����) in Die teütsch Spraach (����), the �rst 
German-Latin dictionary.��  �ese lexicographical works also include color terms that 
are sometimes arranged per topic instead of alphabetically. For example, Francesco 
Alunno’s (c. ����–����) La fabrica del mondo (�e World’s Factory, ����) contains a 
section dedicated to color terms based on phrases from the most famous vernacular 
books by Italian poets and scholars.��  

In ����, a similar section was printed in Nomenclator, Omnium rerum propria 
nomina variis linguis explicata (Nomenclature, �e Names of All �ings Explained in 
Di�erent Languages).��  �e author of this compilation was the Dutch physician and 
humanist Hadrianus Junius (����–����). Because of his erudition, Junius’ contemporaries 
considered him the rightful successor to Erasmus.��  Nomenclator is a collection of 
subject-order Latin terms that provides each Latin lemma with some synonyms and 
equivalent words in Greek, German, Flemish, French, Italian, Spanish, and English.��  
�e �� subjects treated in Nomenclator include colors, diseases, the human body, 
animals, stones, metals, architecture, and militaria. In Chapter ��, Junius introduces 
colors as the most mesmerizing thing known humans because they could dye fabrics, 
imitate the works of nature through paintings, and cause transient sensations in the 
eye, possibly referring to the iridescent colors of butter�y scales, bird feathers, and 
rainbows.��  Junius speci�es �� headwords corresponding to the same number of 

questo nome propriamente si ascrive al mare […]” Passi 1564, 94v. Passi’s grammarians are 
philologists, experts of ancient texts. Interestingly, Anglicus understood the Greek term glaucus 
here to be a gray or yellow color; compare with n. 59 above.

79	 	 For instance, Giovanni Crastoni’s Lexicon Graeco-Latinum (1478) and, the year after, 
Vocabulista (Latin-Greek), an edition of Ambrogio Calepino’s Dictionarium (Latin) with 
Greek equivalents printed in 1534, and Adam von Rottwill’s Introito e porta (Italian-German, 
1477). See Considine (2019, 296–297, 299).

80	 	 �e 1510 edition of Introductio quaedam utilissima (Italian-German-French-Latin) and the 1590 
edition of Calepino’s Dictionarium (Latin-Hebrew-Dutch-Greek-Spanish-French-Polish-Ital-
ian-Hungarian-English-German). See Considine 2019, 299, 301.

81	 	 Considine 2008, 133–134.
82	 	 Alunno 1548, 105–107.
83	 	 Hereafter Nomenclator. �is text was so successful that several reprints and adaptations were 

issued up to the mid-17th century, and it was even translated into Icelandic; Stein 2006, 38–39; 
Miert 2011, 12.

84	 	 Veldman 1974, 36; Stein 2006, 37; Miert 2011, 10–11.
85	 	 Junius 1567, Notas quibus utimur [...]; Stein 2006, 38; Miert 2011, 11; Hal 2011, 191–192.
86	 	 Junius 1567, 201.
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colors, which are arranged according to the Aristotelian tonal scale from white to 
black.��  Like Alunno, Junius does not divide colors into main categories. Nevertheless, 
if we consider the vernacular terms, it is possible to identify roughly six main color 
groups: white, yellow, red, blue, green, and black. Here, brown tones (ru�us, fulvus, 
impluviatus, pullus, ravus) as well as pink and purple nuances (xerampellinus, roseus, 
spadix, purpureus, ianthinus, purpurissum) are subsumed under the red category, which 
consists of �� varieties in total. 

In terms of his textual sources, Junius purportedly drew his color terms and the 
related information mostly from classical authorities.��  Yet, his color terminology 
betrays the in�uence of uroscopy as well.��  Furthermore, Junius uses colorant names, 
mostly from his mother tongue, to describe other hues, such as Schÿttgeel (stil de 
grain), Scharlaken roet (kermes red), Lasurverwe (azurite), and Sapgroen (sap green).��  
For these names, Junius may have relied on the expertise of his fellow townsman, 
the painter Maarten van Heemskerck (����–����).��  Heemskerck illustrated Junius’ 
Phalli, ex fungorum genere Hollandiae (����), a treatise on fungi, wherein Junius claims 
that Heemskerck’s reputation as a painter “reaches the borders of the earth.”��  In this 
treatise, Heemskerck’s fungi are engraved in monochrome but carefully described with 
certain color terms from Nomenclator.��  

Karin Leonhard has noted that a watercolor depiction of one of Heemskerck’s 
fungi appears in Ulisse Aldrovandi’s (����–����) album, which highlights a possible 
connection between the two men.��  Since Junius earned a doctorate in philosophy 
and medicine at the University of Bologna in ����, it is highly likely that they knew 
each other. �ese two scholars o�er another interesting parallel in terms of color. 
It is widely acknowledged that Aldrovandi, a Bolognese naturalist, was a strong 
supporter of the “scienti�c images” that �rst appeared on the printed page in the late 
�� th century, as documented by the illustrations in Fasciculus medicinae and the �rst 

87	 	 However, English color terms are absent from this section. �ey were added in the �rst English 
edition of Nomenclator compiled by John Higgins in 1585, from which the German, Flemish, 
Italian, and Spanish equivalents were removed; Stein 2006, 39.

88	 	 �is section names Pliny the Elder (quoted 19 times within six pages), �eophrastus, Vitruvius, 
Plato, Aristotle, Galen, and Hippocrates as well as a contemporary publication, Andrea Palladio’s 
De quattro libri dell’Architettura (1570).

89	 	 Junius (1567, 203) describes Luteus as “quale est ovi vitellum,” precisely as Willichius and Reusner 
do (see n. 513 below). 

90	 	 Junius 1567, 204–206.
91	 	 See Veldman 1974, 36–38; Miert 2011, 10.
92	 	 “Cuius viri iconum celebritas eodem quo orbis terraru[m] termino clauditur” Junius 1564, n.p.; 

translation from Leonhard 2009, 100. 
93	 	 Junius 1564, n.p. �e color terms that are also in Nomenclator are alba, candido (anthracinus), 

niveo, pallens, rubicundi, purpurascit, cinerei, lividus, and atrum. In Phalli, other color terms are 
recorded, such as sanguinis nigrore, puniceus, and minij.

94	  	Leonhard 2009, 100, n. 11.
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iconographical apparatus of plants in Otto Brunfels’ Herbarum vivae eicones (����). ��  
On many occasions, Giuseppe Olmi, Lucia Tongiorgi Tomasi, and Marinela Haxhiraj 
have stressed Aldrovandi’s conviction that the imitation of nature through art was a 
useful tool for natural historians. Because of this belief, Aldrovandi employed several 
draftspeople throughout his life, such as Jacopo Ligozzi (����–����), to depict “portraits 
of plants and animals,” which complement Aldrovandi’s texts and descriptions of 
specimens, including of their colors.��  Aldrovandi frequently treated color as a special 
topic on which information must be traded with other experts. For instance, in a 
passage of De animalibus insectis libri septem (����), Aldrovandi states that the task of 
distinguishing every nuance – especially when studying insects – demands teamwork 
between the naturalist and the painter, who have to record color-related information 
through words and pigments, respectively.��  

In one of his manuscripts, Aldrovandi asserts that, “with the knowledge of 
their colors, we will be able to turn our painter to the colors he has to use when 
he paints something that he cannot imitate.”��  Perhaps for this purpose, between 
approximately ���� and ����, Aldrovandi gathered information on colors from not 
only his draftspeople but also classical authorities and recipe collections, which he 
reorganized into three notebooks containing lists and diagrams of color names.��  
Aldrovandi’s textual sources are acknowledged in the holograph De coloribus methodus 
(On a Method for Colors) and range from Aristotle and Isidore of Seville to Telesio and 
Pasquale Caracciolo (����-����), the author of a treatise on horsemanship. Aldrovandi 
avidly sought out color names in art-technological and art-theoretical treatises, such 
as Leon Battista Alberti’s De pictura, Giovanni Paolo Lomazzo’s Trattato dell’Arte 
della Pittura (����), and Girolamo Ruscelli’s Secreti del Reverendo S. Alessio Piemontese 
(����). ���  

Another of Aldrovandi’s notebooks, Methodi diversarum scientiarum et artium 
(Methods of Di�erent Sciences and Arts), contains four sheets �lled with color terms 

95	  	Reeds 1991, 28–29; Tongiorgi Tomasi 2000, 136–137.
96	  	Olmi 1977, 130–160; 1987, 66–70. At the beginning of 1575, Ligozzi, whose ability Aldrovandi 

deeply admired, was summoned to Florence by Francesco I de’ Medici (1541–1587). On this, 
see Olmi 1977, 138–140; 1987, 65–67; Tongiorgi Tomasi 2014, 32; Haxhiraj 2016, 71–73.

97	 A	ldrovandi 1602, 3. �is passage is quoted and translated on p. 368 below.
98	  	“Ex cognitionem illorum [colorum] potuimus pictorem nostrum advertere, quibus coloribus uti 

debebat quandoque in depingendo, quos imitari non poterat” Bologna, Biblioteca Universitaria, 
Fondo Aldrovandi, MS 21, vol. II, fol. 66–67; Olmi 1977, 117. 

99	  	 �ey are kept at Bologna, Biblioteca Universitaria, Fondo Aldrovandi, MSS 40, 72, and 95. 
On Aldrovandi’s color treatises and De coloribus methodus (MS 72) in particular, see Fantuzzi 
1774, 141; Frati 1907; Mugnaini 2000, 36�.; Tongiorgi Tomasi 2013, 20; Baroni 2013, 251; 
Pugliano 2016. 

100	 �ese authors and titles are listed at Bologna, Biblioteca Universitaria, Fondo Aldrovandi, MS 
72, fol. 193–212.
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in seven main color categories.���  On folio 
���r, these color terms are arranged in a 
diagram under their respective categories 
and marked with numbers and letters 
(Fig.� �.� ). Aldrovandi’s main colors are 
albus (white), puniceus or rufus (yellow), 
ceruleus (blue), virides (green), ru�us (red-
brown), purpureus (red-purple), and niger 
(black). For each category, Aldrovandi 
lists further genera or variations: six 
blues, seven reds, nine greens, ���whites, 
���blacks, �� purples, and �� yellows. �e 
result is a collection of �� color names.���  
Unsurprisingly, the biggest color category 
is yellow. Yellow was the most important 
color in uroscopy, for which many color 
names had already been determined. In 
fact, some color names in Aldrovandi’s 
diagram match color terms used in 
uroscopy (e.g. pallidus, lacteus, citrinus, 
glaucus, chloron, ruffus, vinosus color), 
and a book on uroscopy is acknowledged 
among his textual sources.���  Moreover, his 
diagram lists colorants as color terms, such 
as Cerulaeus Indicus (indigo), Miniaverus 

(red lead), and Lacca rubeas (red lake). Other terms selected by Aldrovandi re�ect the 
artistic practice of mixing pigments; for instance, his last red color is a mixture of 
black and red (ex nigro et ru�o commixti).���  

�is color diagram was a philological exercise in cataloging all known color 
terms, for which Aldrovandi drew from all domains of knowledge. Aldovandi’s e�orts 
emphasize the need to create order from the chaos of color words, which Caracciolo 
compared to a “tempestuous sea.”���  Considering the passage quoted above, it is 
plausible that Aldrovandi aimed to gain access to the color world of his draftspeople in 
order to supervise and guide them. He likely selected the �� color terms in his diagram 

101	 Bologna, Biblioteca Universitaria, Fondo Aldrovandi, MS 40, fol. 118–121.
102	 Pugliano (2016, 76) mistakes yellow for red. 
103	 De Urinis by Isaac Israeli ben Solomon is listed on folio 117r of MS 72. 
104	 Junius (1567, 204) similarly de�nes the color pullus or ferrugineus. In 1675, the painter Sandrart 

also described brown as a mixture of red and black colorants (see p. 121 below). Aldrovandi 
instead regards pullus as a black nuance. 

105	 “Mare tempestoso” Mugnaini 2000, 38.

Fig. �.� Ulisse Aldrovandi, color nomenclature, 
in: Ulisse Aldrovandi, Methodi diversarum 
scientiarum et artium (c. 1560–1590). 
Bologna,�– Biblioteca Universitaria di Bologna, 
Fondo Aldrovandi, MS 40, fol. 121r
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to produce a working instrument for describing the natural world in his publications. 
Indeed, he adopts some of the terms to describe the wings of butter�ies and the eyes 
of �ies depicted in Tavole di animali at Biblioteca Universitaria in Bologna.���  

Apart from those of Junius and Aldrovandi, other color lists increasingly appeared 
throughout the ��th century in books on natural philosophy and natural history and 
in dictionaries. Francis Aguilón, for instance, includes �� color terms in Opticorum 
libri sex (����), and Athanasius Kircher identi�es �� color varieties in Ars magna lucis et 
umbrae (����). Both of these authors subdivide the colors into six main color groups.���  
In the tetraglot edition of Janua linguarum reserata (����), the Moravian theologian 
Johannes Amos Comenius (����–����) lists �� color terms in Latin, German, French, 
and Italian under six main categories.���  Furthermore, in his Teutsche Sprachkunst (����), 
the German linguist Just Georg Schottelius (����–����) praises the use of compound 
terms in his mother tongue, which he exempli�es with the case of colors. Here, 
he provides an explicative but incomplete list of color terms. In a very Aristotelian 
manner, Schottelius speci�es only black and white as main colors, though nine main 
colors can be tentatively identi�ed in his catalog. �e terms in Schottelius’ list include 
names that re-emerge in ��th-century natural color charts – for example, Schwefelgelb 
(sulfur yellow), Silberweiß (silver white), Wachsgelb (wax yellow), Ziegelroth (brick 
red), and Schwarzblaw (blackish blue).���  In Indiculus universalis (����), the Jesuit 
Father François-Antoine Pomey (����–����) presents a list of �� Latin and French 
color terms, which likewise appear in many reprints of this subject-ordered dictionary 
as well as the numerous editions of his alphabetical Dictionnaire royale.���  �e latter 
also contains terms that were employed by later authors of color charts. For instance, 
Pomey translates Isabelle into Latin as gilvus or melinus, and his Couleur de Brique/
Lateritius corresponds to Schottelius’ Ziegelroth.

During the ��th and early ��th centuries, naturalists increasingly engaged in the 
compilation of color nomenclatures. �e members of learned societies and academies 
developed such compilations with the aim of equipping natural historians with 
standard color terms to describe the natural world. In the following sections, I discuss 
two of these authors in particular: Philipp Jacob Sachs von Lewenhaimb and Walter 
Charleton.

106	 See, for instance, reproductions of some of these tables in Neri 2011, 35, 39–40; Egmond 2017, 
211, where Aldrovandi records color names next to the images. 

107	 Aguilón’s main color terms (1613, 40) are numerically close to Cardano’s color varieties, yet 
they do not include black or white. Besides new terms, such as coruscum and baphicus, Kircher 
(1646, 68) copies Aguilón’s list. On these two authors, see pp. 262–264.

108	 Comenius 1640, 96–97. On Comenius’ colors, see W. J. Jones 2013a, 182. On Comenius’ 
dictionary, see Considine 2019, 295–296.

109	 Schottelius 1641, 122–125. Schottelius’ color list has been brie�y mentioned by W. J. Jones 
(2013a, 183), who has maintained that there are only eight main colors.

110	 Pomey 1667, 52–54. On Pomey’s dictionary, see Girardin 1995.
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Sachs von Lewenhaimb and the Colors of Crustaceans

Philipp Jacob Sachs von Lewenhaimb (����–����) was a physician from Breslau (now 
Wroc�aw, Poland). In ����, he became a member of the Leopoldina Academia Naturae 
Curiosorum, which obtained international recognition through his tireless e�orts. In 
����/�, on behalf of the Leopoldina, Sachs von Lewenhaimb started corresponding 
with the secretary of the Royal Society, Henry Oldenburg (c. ����–����), to reform 
its theoretical foundations in line with a more Baconian-oriented program.���  From 
����, Sachs von Lewenhaimb also contributed to publishing the academy journal 
Miscellanea curiosa medico-physica, which he dispatched to London, Rome, and Paris. 
With this journal, the Leopoldina eventually gained imperial recognition and �nancial 
support in ����. ���  

In ����, Sachs von Lewenhaimb published a book on crustaceans entitled 
Gammarologia.���  In the chapter “De colore cancrorum, & quidem in genere colorum 
Natura & varietas expenditure” (“On the Color of Crabs, and Deliberation on the 
Nature and Varieties of Color in General”), Sachs von Lewenhaimb includes a catalog 
of ��� Latin color terms as well as Greek and some vernacular equivalents.���  �e 
color terms are arranged in seven main groups: albus, �avus, ruber, purpureus, virides, 
bleu, and niger. �ese groups correspond to those identi�ed by Cardano, Aldrovandi, 
Lomazzo, and Ra�aello Borghini.���  Sachs von Lewenhaimb introduces his color 
terminology by explaining that, in crustaceans, colors are multifarious and di�er 
considerably when the animals are alive versus when they are cooked. In regard to 
this chromatic array and variability, Sachs von Lewenhaimb states,

it seems proper to introduce the nature of certain colors, their origin, and vari-
eties, since the examination of colors is chie�y necessary to the physician. Why 
not considering the varieties of medicinal earths, their coloration in di�erent 
[sorts] of white, black, yellow, red, purple, green, blue, gray, and black? […] 
Why not the colored spectacle of �owers? […] Why not the variety of colors 
in stones? Besides these, physicians shall take into consideration the colors of 
spit, excrement, urine, and sweat.���

111	 U. Müller 2008, 34–35; Beeley and Scriba 2008, 306–308.
112	 U. Müller 2008, 35–38; Beeley and Scriba 2008, 309.
113	 Girlich 2012, 196.
114	 Sachs von Lewenhaimb 1665, 352–389.
115	 On Cardano, see pp. 19–20 above. On Aldrovandi, see pp. 22–24. On Lomazzo and Borghini, 

see p. 121.
116	 “quaedam de colorum natura, ortu, & varietate premittere placet, cum colorum consideration 

maxime necessaria sit medico. Quae non considerandae terrarium medicinalium varietates, 
ratione colorum, quarum alae albae, nigrae, luteae, rubrae, purpureae, virides, coeruleae, cinereae, 
fuscae […]. Quae non �orum colorata spectacula, […] Quae non colorum varietas in gemmis? 
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�us, Sachs von Lewenhaimb selected the ��� color hues from those displayed 
by various natural things, including medicinal earths and bodily �uids, such as urine. 
Although Sachs von Lewenhaimb justi�es his choice by quoting contemporary authors 
and highly regarded classical authorities (e.g. Aristotle, Pliny), it is evident that his 
color terminology is also deeply rooted in medieval medicine, particularly uroscopy, 
which was not exceptional in the European medical panorama of the ��th century. After 
all, Robert Fludd (����–����) proposes in Katholikon Medicorum Katoptron (����) a 
circular color diagram in Medicina Catholica (����) based on Aristotelian color theory 
as well as a re-interpretation of the urine color scale.���  

Before listing the color terms, Sachs von Lewenhaimb presents a long excursus 
on the state of color research up to ����. �is digression spans �� pages and can be 
regarded as a treasure trove on color literature.���  He mentions works on color by 
authors such Anselm de Boodt, Louis Savot, Athanasius Kircher, and Robert Boyle, 
who are discussed in Chapter �, as well as others who have been addressed earlier in 
this chapter (e.g. Telesio, Aldrovandi, Fludd). Sachs von Lewenhaimb’s color list is the 
longest encountered so far, with ��� color varieties and more than ��� equivalents in 
Latin, Greek, Italian, French, German, Dutch, and Spanish. For instance, for the red 
variety �gulinus, which refers to the color of the �g cone sea snail (Conus �gulinus), 
Sachs notes the alternative Latin names balius, phoeniceus, spadiceus, and lateritius as 
well as the Spanish vayo, the Italian baio, the French bay, and the Dutch bayard.���  

Even though Sachs von Lewenhaimb does not include Junius’ Nomenclator among 
his sources, his color terminology seems indebted to it for its vernacular translations. 
For example, Sachs lists the peculiar yellow color mutinensis (Modenese, from the 
Italian city of Modena). �is term is present in Telesio’s Libellus de coloribus only in 
Latin, whereas Nomenclator contains equivalents in other languages, including two 
adopted by Sachs von Lewenhaimb as well.���  Compared to earlier authors, Sachs von 
Lewenhaimb identi�es many new hues. Some of his rather uncommon color terms, 
including castaneus, cervatus, cinnamomeus, arantiatus, russeus, carneus, and vinosus, 
are employed by later naturalists in their descriptions of animals, plants, and rocks. 
For instance, some slightly altered versions appear in Giovanni Antonio Scopoli’s 
color nomenclature in Entomologia Carniolica (����). ���  However, many of Sachs 
von Lewenhaimb’s color words already had a long tradition; vinosus, for example, 
stems from the Greek term ynopon, which is used in �eophilos Protospatharios’ De 

[…] Praeter haec Medico colores obveniunt in considerandis sputis, alvi excrements, urinis, 
sudoribus” Sachs von Lewenhaimb 1665, 327–328. 

117	 Parkhurst and Feller 1982, 223; Kuehni 2003, 37–39; Karliczek and Schwarz 2016a, 288–829. 
118	 Sachs von Lewenhaimb 1665, 328–351.
119	 Sachs von Lewenhaimb 1665, 371.
120	 Compare Sachs von Lewenhaimb 1665, 364; Junius 1567, 204; Telesio 1528, n.p.
121	 Sachs von Lewenhaimb 1665, 367, 368, 371. �e term russeus is also listed by Telesio (1528). 

Castaneus appears later among Pomey’s color terms (1667, 53). On Scopoli, see pp. 46–48.
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urinis.���  Like Junius and Aldrovandi, Sachs von Lewenhaimb does not speci�cally 
distinguish between colors of things and colorants, which he likewise includes among 
his color terms. For instance, for the purple category, Sachs engages in a rather extensive 
digression on the historical and contemporary extraction of this colorant from di�erent 
plants and animals and the various places of its production.���  Below, I show that 
Sachs von Lewenhaimb’s writings, including Gammarologia, found their way to the 
British Isles through Henry Oldenburg. Furthermore, his color nomenclature was 
received in England, especially by Walter Charleton, who perhaps introduced it to 
Richard Waller as well (see p. ��–��). Despite its crucial relevance, Sachs’ color list 
has been conspicuously neglected by historians, and further research on its reception 
and circulation is imperative.

Charleton and Hair Colors

�e English physician and natural philosopher Walter Charleton (����–����) was a 
fellow of the Royal Society since ����.���  In ����, he published a color nomenclature 
similar to that of Sachs but dedicated to animal hair and feathers. Charleton includes 
this nomenclature in Exercitationes de di�erentiis & nominibus animalium: Quibus 
accedunt mantissa anatomica, et quaedam de variis fossilium generibus, deque di�erentiis 
& nominibus colorum (Exercises on the Di�erences and Names of Animals: To which are 
Added an Anatomical Makeweight and Something on the Di�erent Kinds of Fossils and on 
the Di�erent Kinds and Names of Colors). �is book is the extended second edition of 
Onomasticon zoicon (����). ���  Charleton’s color nomenclature is inserted in an appendix 
to Exercitationes entitled “Appendicula de colorum di�erentiis & nominibus, deque 
pilorum plumarumque coloribus” (“Small Appendix on the Names and Di�erences of 
Colors, and on the Colors of Fur and Feathers”).���  Since Onomasticon zoicon bears no 
trace of a color nomenclature, Charleton must have started to compile Exercitationes 
during or after ����.���  

It is possible that “the contemporary interest in discovering ‘true’ names in 
the natural world” within the Royal Society sparked Charleton’s interest in color 

122	 �e correspondence ynopos-vinosus is evident in Cardano (n. 76 above).
123	 Sachs von Lewenhaimb 1665, 372–379. More than a century later, the Italian historiographer 

Pasquale Amati’s (1716–1796) Libellus de restitution purpurarum (1781) included many color 
terms as well as most of the information about ancient purple provided by Sachs von Lewenhaimb.

124	 Henry 2010.
125	 See Kusukawa 2015, 12.
126	 For the translation, see Shapiro 1994a, 623.
127	 In this regard, it is relevant to stress that Charleton’s holograph notes on colors and color 

categories are preserved in a manuscript at the British Library, Sloane MS 3413 “Loci communes,” 
Charleton’s commonplace book. If thoroughly studied, it could shed more light on his textual 
sources. On this, see Booth 2006, 241.
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terminology.���  �e intent of Charleton’s nomenclature was to provide standard color 
terms for use by natural historians. Even though Charleton’s color nomenclature shares 
many color terms with those of Aldrovandi, Junius, and Sachs von Lewenhaimb, it 
di�ers substantially in its structure, which Charleton based on trichromacy. However, 
such use of trichromacy is solely to discriminate between primary and secondary 
colors. Charleton’s apparently trichromatic nomenclature was inspired by Tractatus de 
ventriculo et intestinis (����) by the contemporary English physician Francis Glisson, 
whom Charleton extensively quotes.���  As I illustrate, Glisson’s text elaborates on 
the use of quantitative saturation scales to determine the color of natural specimens, 
particularly hair, and di�erentiates the main colors into simples and compounds. 
Charleton praises Glisson’s ingenuity and adopts his �ve simple colors – white, black, 
yellow, red, and blue – which he calls primarios (primaries). Unlike Glisson, Charleton 
also identi�es green, purple, gray, brown (fuscus), and a type of orange (badius) as the 
�ve main compounds, which he names secundarios (secondaries).���  Charleton reveals 
the primaries from which green and purple are mixed, but he neglects the composition 
of gray, brown, and orange.���  �us, he establishes �� main color categories instead of 
seven and, for the �rst time since Agricola and Telesio, acknowledges gray, brown, 
and orange as main colors. For each Latin headword of these �� main color groups, 
Charleton supplies Latin synonyms as well as Greek, English, Anglo-Saxon, German, 
Dutch, and French equivalents. Moreover, for each main color, he identi�es several 
varieties with names in Latin, Greek, English, and occasionally other vernaculars.���  
Charleton lists �� varieties, which, in addition to the �� main colors, result in a total 
of ��� colors. 

According to Sachiko Kusukawa, Charleton derives the English and Anglo-
Saxon color terms in his nomenclature from Stephen Skinner’s Etymologicon linguae 
Anglicanae (����). Charleton also includes color words such as castaneus, molochinus, 
and dibaphus, which emerge in Sachs von Lewenhaimb’s Gammarologia.���  �us, it 
is likely that Charleton and other members of the Royal Society were acquainted 
with this work. Indeed, Sachs von Lewenhaimb cultivated an extensive network of 
European correspondents that included the secretary of the Royal Society, Henry 
Oldenburg. In his �rst letter to Oldenburg (dated January ��, ����/�), Sachs von 
Lewenhaimb advertises his soon-to-be-published Gammarologia and requests advice 

128	 Booth 2006, 119. On this, see p. 30 below.
129	 Fleitmann 1986, 165f.; Shapiro 1994, 623; Kusukawa 2015, 12. Charleton (1677, 64) quotes 

Glisson on the second page of the Appendicula. On Glisson, see pp. 265–267. 
130	 Charleton 1677, 66–73. 
131	 Charleton 1677, 71–72.
132	 For instance, feul’ a mort (French) for Xerampellinus, Isabella (Italian) for Ex albo �avescens, or 

root/rood (Dutch) for Rutilans and charmisino (Spanish) for Burrhus; Charleton 1677, 67–69.
133	 Sachs von Lewenhaimb 1665, 366, 370, 375; Charleton 1677, 72–73. Of these terms, only 

castaneus is also mentioned by Glisson 1677, 70–71.
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from the members of the Royal Society regarding the mutable properties of colors in 
crustaceans. Some members, including Charleton, are explicitly named in the letter.���  

Sachs von Lewenhaimb’s color list in Gammarologia reached the Royal Society at a 
time when many members were engaging in color-related activities; therefore, it likely 
attracted attention.���  Since ����, Charleton, Oldenburg, Boyle, and other members 
of the Royal Society had been involved in the Baconian program of the history of 
trades at the Royal Society, which investigated the arts and crafts of practitioners. 
Shortly after, the Royal Society appointed another commission to study the papers 
of the late physician �éodore Turquet de Mayerne, to whom Charleton had been an 
assistant.���  Because of the Royal Society’s intensive activities in studying pigments and 
dyes and the lack of a standard color nomenclature in the �eld of natural history, one 
of the Royal Society’s fellows, Richard Waller, was prompted to design a classi�cation 
of colors by both name and appearance. His endeavor was the �rst attempt of this 
kind since the decline of uroscopy. As Kusukawa has compellingly demonstrated, the 
color terminology in this �rst (and possibly only) ��th-century natural color chart is 
heavily indebted to Charleton’s Appendicula.���  �us, we can now observe to Sachs 
von Lowenhaimb’s Gammarologia too. 

�ese examples of color nomenclatures published by Sachs von Lowenhaimb and 
Charleton re�ect their authors’ shared intent to set a standard color terminology, albeit 
with di�erent degrees of accuracy and universality. Moreover, they reveal a common 
approach of applying color names that invoke a well-known thing to allow readers 
or users of the nomenclature to easily and immediately picture a color through the 
association of the thing with the named nuance. Toward the end of the ��th century, 
the Royal Society fellow Richard Waller (c. ����–����) tried to improve this approach 
of natural historians by incorporating colored samples.

134	 Hall and Boas Hall 1966, 342–347. Sachs von Lewenhaimb’s letter was read at a meeting of 
the Royal Society on April 26, 1665; Birch 1756, 42.

135	 Further letters reveal an interest in acid that can change the colors of �owers. �is topic was 
raised at the Royal Society by John Ray (Hall and Boas Hall 1970, 435) and connects to Boyle’s 
experimental investigations on color indicators (Hall and Boas Hall 1970, 552; Beeley and Scriba 
2008, 312; Eamon 1980).

136	 Sharp 1973, 318; Ochs 1985, 147; Booth 2006, 10; Keller 2019, 99. On Mayerne, see pp.�129–
132.

137	 Kusukawa 2015, 12. For an in-depth analysis of Waller’s textual sources, see pp. 36–41.
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2.3	 Waller’s Natural Color Chart 

�e classi�cation of Waller’s color chart into one speci�c category is a di�cult task 
since, at �rst glance, it could seemingly �t into any of the three color chart categories. 
Upon further assessment, however, trichromatic color charts are the �rst group that 
can be ruled out. Waller’s color chart is not based on the principle of trichromacy since 
it does not display any mixture of red and yellow, and it regards white, black, and 
brown as subspecies of blue, red, and yellow. Moreover, there is only one white color 
that appears to be treated as an independent category: lead white (Cerussa). Unlike the 
majority of trichromatists, Waller does not view black and white as color moderators 
but instead as part of the chromatic colors.���  With respect to the pigmentary color 
chart category, Waller does, like all authors of these visual tools, list the names of many 
common pigments and dyes and indicate their ratio in the given mixtures within the 
chart. Sachiko Kusukawa has suggested that “Waller thus o�ered a way for others 
to reproduce colours in a standardized way.” However, Waller does not link their 
use to any speci�c painting technique, and he clearly deems his color chart “more 
philosophical” than Elias Brenner’s pigmentary chart, which he explicitly acknowledges 
as an inspiration source.���  Waller’s chief intent with his “natural philosophical” color 
chart was to o�er standardized names for colors that could be deployed by natural 
historians.���  Since his color terminology is deeply rooted in the traditional color 
nomenclatures developed by natural historians, I argue that his color chart falls under 
the natural color chart category.

�e most remarkable characteristic of Waller’s color nomenclature is the presence 
of color samples, which distinguishes it as the �rst known natural color chart to 
emerge since the urine diagrams. �e shift from a plain color terminology to a color 
chart that supplies color terms was mainly a result of Waller’s education and cultural 
environment. Waller was a wealthy merchant as well as a linguist, natural historian, 
and draftsman. He executed illustrations and frontispieces for works by other scholars 
and produced around �� botanical watercolors, which were highly praised by Wilfrid 
Blunt and William Stearn.���  Waller was educated by his mother, Mary More, who was 
a classicist, miniature painter, and author of a treatise on gender equality.���  In ����, 
Waller was elected as a fellow of the Royal Society, and he served as its secretary from 
���� to ���� and from ���� to ����. ���  

138	 On black and white in trichromacy see pp. 259 and 416.
139	 Kusukawa 2011, 284. On Brenner’s color chart, see pp. 137–140.
140	 Waller 1686, 24; Kusukawa 2015, 6–7.
141	 Blunt and Stearn 1995, 146; Kusukawa 2011, 275–276. For a detailed overview of Waller’s 

tasks at the Royal Society, see Reinhart 2019, 452–479.
142	 Ezell 1984, 216; 1987, 147f.; Kusukawa 2015, 4; Reinhart 2019, 440–444.
143	 Ezell 1984, 215–217; Kusukawa 2011, 274; 2015, 5–6.
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Two collective research programs were launched roughly �� years before Waller 
joined the Royal Society: the history of trades project and the history of painting 
project.���  �ese programs continued to spur interest among Royal Society members 
in ����. Both programs explored artisanal and practitioners’ secrets with particular 
attention to the materials that were used (e.g. transparent varnishes, colored glasses, 
uncommon dyes) and the empirical operations that contributed to the ultimate result 
(e.g. staining marble, the general production of images). �e history of painting 
project was promoted by �omas Povey (b. ����/�–d. ���� or earlier) in April ����. 
�e following month, �éodore Turquet de Mayerne’s papers on colors were circulated 
during the society’s meetings.���  �ese papers were shared by Mayerne’s godson, 
�eodore de Vaux (c. ����–����). �e society members immediately recognized 
their potential and asked to see more of them.���  Mayerne’s manuscripts were warmly 
welcomed by members of the Royal Society, as the physician had successfully collected 
plenty of �rsthand accounts of practitioners’ secrets, and members of the history of 
painting committee had often been met with reluctant informants.���  �e papers by 
Mayerne that were deemed most important were transcribed and inspired further 
experimentation with pigments and dyes.���  De Vaux continued to present the papers 
by his godfather until the late ����s, which was long after Waller had become a 
fellow of the Royal Society.���  �erefore, Waller himself may have encountered some 
of these texts during the society’s meetings – or perhaps even prior to beginning his 
fellowship in ����, as he had a connection with Robert Hooke (����–����) since ����, 
and Hooke served alongside Povey as part of the committee investigating artistic 
techniques in ����.���  Even though Waller’s color chart served no purpose in the two 
projects running in parallel at the Royal Society, Waller was at least partly a�ected 
by the visible fascination with colorants among the society’s members in the second 
half of the ��th century. 

144	 On these two projects, see Ochs 1985; Kusukawa 2015, 3–4; 2019, 369–372; Keller 2019, 
98–107.

145	 On Mayerne, see pp. 129–132. On Povey, see Kusukawa 2019, 365–367.
146	 Birch 1756, 52; Keller 2019, 99. On the history of Mayerne’s papers, see Trevor-Roper 2006, 

372–374. 
147	 Kusukawa 2019, 369.
148	 Keller 2019, 108–111.
149	 �e last account of Mayerne’s writing was recorded on October 26, 1687; Birch 1757, 550.
150	 Birch 1756, 111. On Hooke and Waller’s friendship, see Ezell 1984, 217; 1987, 147–149; 

Kusukawa 2011, 274.
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Waller’s Tabula Colorum

In ����, Hans Pander was the �rst historian to include Waller’s color chart (Fig.��.� ), 
Tabula colorum, in an overview of historical color tables (Farbentafeln).���  Brief 
commentaries on this color chart later appeared in other books and articles on the 
history of colors and color standardization.���  �en, two papers detailing this item were 
published in ���� and ����, respectively. �e �rst paper conducts a pigment and binder 
analysis of the exemplar of Waller’s color chart housed at the University Library in 
Bologna.���  �e second paper, which is authored by Kusukawa, contextualizes Waller’s 
color chart within its historical framework and identi�es many of Waller’s textual 
sources on both color materiality and color terminology.���  Another essay focusing on 
Waller’s color chart was published in ���� and investigates the absence of orange as a 

151	 Pander 1938a, 190.
152	 Harley 2001, 36–37; Gage 1994, 288, n. 90; Kuehni 2003, 42–43; Kuehni and Schwarz 2008, 

56; Lowengard 2006, Richard Waller’s Basic Chart; Kusukawa 2011, 282–284; Reinhart 2019, 
457–458.

153	 Baraldi, Fagnano, and Bensi 2006.
154	 Kusukawa 2015. A small section of this article presents the results of the spectroscopic analysis.

�.� Richard Waller, Tabula colorum, in: Richard Waller, A catalogue of simple and mixt colours, with 
specimen of each colour pre�xt to its proper name (Philosophical Transactions of the Royal Society, 
1686)
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perceptual color category during the early modern period.���  In this and the following 
section, I summarize the results of these studies and present my �ndings.

In ����, Waller published his color chart in Philosophical Transactions of the Royal 
Society. �e chart was attached to the end of a short essay, A Catalogue of Simple and 
Mixt Colours, with Specimen of Each Colour Pre�xt to Its Proper Name, with an English 
and Latin text explaining the colorants used to produced it.���  In the text, Waller lists 
the �� “simple” colorants that he selected to produce the grid-like color chart, and 
he elucidates how he mixed them two-by-two to obtain �� compounds or “mixt” 
colors. For this, he combined the ingredients of each mixture in equal weights to 
ensure easily replicable outcomes.���  �e chart contains a total of ��� color samples. 
When possible, Waller supplies corresponding color names in four languages: English, 
Latin, French, and Greek. For the �� simple colors, Waller states the Latin name of 
the colorant as well. For instance, Cerussa (lead white) is the pigmentary name of the 
hue that Waller describes as lacteus (milky) in Latin, while the pigment Gutta gambae 
(gamboge) produces a color that Waller identi�es with the Latin color term aureus 
(golden).���  Waller leaves �� color mixtures unnamed but encourages his readers to �ll 
in the boxes with any known terms corresponding to these hues.���

�e upper-left corner of the chart displays its title: tabula colorum physiologica 
tam mixtorum quam simplicium quadrilinguis una cum speciminibus adjectis […] (A 
Natural Philosophical Table of Colors, both Mixed and Simple, in Four Languages, with 
[their] samples added [...]).���  �e “philosophical” purpose of the chart is reiterated in 
the English text, where Waller states, “I have endeavoured to give a more Philosophical, 
and useful one by the addition of some mixt Colours.”���  In a subsequent passage, 
he explains how the color chart could be “philosophically” useful “in the describing 
of the Colours of Natural Bodies [...] with less ambiguity [...] than is usual.”���  With 
“natural bodies,” Waller is referring to anything studied by natural historians, including 

155	 Lawson 2019.
156	 Hereafter Catalogue. Pander (1938a, 189–190) has reported that the copy of Waller’s color chart 

kept at the former Preußischen Staatsbibliothek in Berlin was, upon inspection, “pasted before 
the texts” (dem Texte vorgeklebt), which is of course inconsistent with Waller’s explicit instruction 
that “�e Table of Colours is to be Inserted after this Leaf” Waller 1686, 25.

157	 When explaining the ratio of the primaries in the mixture, Waller (1686, 25, 29) provides two 
green examples: one in English and one in Latin. “Poppinjay-green” is yielded by blue bice and 
gamboge, Herbeo, results from ultramarine blue and gamboge; see Lowengard 2006, Richard 
Waller’s Basic Chart; Kusukawa 2015, 7. Waller himself needed replicable mixtures since the 
chart was printed in many copies for Philosophical Transactions.

158	 According to Kusukawa (2015, 8), Waller’s color chart contains a total of 71 Latin, 63 English, 
36 Greek, and 15 French color terms. �is count excludes the 21 Latin colorant names

159	 Waller 1686, 25.
160	 Kusukawa 2015, 6.
161	 Waller 1686, 24.
162	 Waller 1686, 25. �e italics are from the original text. 
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plants, minerals, and animals, with properties and characteristics, such as color, that 
must be described with words. Waller was aware of the lack of commonly accepted 
color terms for precise hues that could allow natural historians to communicate with 
accuracy; thus, he acknowledges a “Standard of Colours being yet a thing wanting in 
Philosophy.”���  While he aimed to �ll this lacuna with his Tabula colorum, this system 
can work only if both the describer and the reader use his color chart as a point of 
reference to identify and visualize the hue, respectively.���  

Tabula colorum is a rectangular grid divided into ���rows and ���columns.���  
Along the third row from the top and the third column from the left, Waller places 
his ���simple colors. �e �rst series of seven primary colors is positioned in the third 
horizontal row and quali�ed as Coerulei simplices (simple blues). As noted, the series 
includes a white pigment (Candidum Hispanum) and a black pigment (Atramentum 
Sinicum).���  �e remaining �ve pigments are actual blue colorants, namely azurite, 
ultramarine, smalt, litmus, and indigo.���  In the third column from the left, Waller 
places �� color samples, of which �ve are Lutei simplices (simple yellows), and eight are 
Rubei simplices (simple reds). �e �rst sample in the column is lead white (Cerussa), 
which does not belong to either of the two categories in the chart.���  In a similar way 
as in the previous series, the yellow pigments include a brown one (Umbra), and the 
red pigments include a black one (Atramentum Fuliginosum).���  �e red and yellow 
colorants in the color chart are thoroughly described in the text. Spectrometrical 
analysis seems to con�rm the information Waller provides, with some exceptions.���

Within the color chart, Waller identi�es �ve groups of color mixtures. Of these, 
two are mixtures of chromatic colors (green and purple), and three are brighter varieties 
of blue, yellow, and red obtained by mixing them with lead white and calcite. In the 
Latin text, Waller describes these varieties as “Pallidiores Cœrulei, Flavi, Rubeique” 

163	 Waller 1686, 25; see also Lowengard 2006, Richard Waller’s Basic Chart; Kusukawa 2015, 6–7.
164	 “which may be done by this Table, and represented more nearly to the Reader provided with 

one of the same Tables” Waller 1686, 25.
165	 �e color chart measures 205 by 345 millimeters; Reinhart 2019, 457. Hans Pander (1938a, 

190) has given a slightly di�erent measurement of 21 by 33 centimeters.
166	 See Waller 1686, 26, 30; Kusukawa 2015, 7. Spanish white and Indian (or Chinese) ink are 

calcite and carbon, see Baraldi, Fagnano, and Bensi 2006, 1108.  
167	 Waller 1686, 26, 30; Baraldi, Fagnano, and Bensi 2006, 1108.
168	 Kusukawa 2015, 7. In the text, Waller clearly subordinates lead white to yellow and red colors; 

see Waller 1686, 26, 31.
169	 Umber and lamp black; Waller 1686, 27–28.
170	 Lead tin yellow, gamboge, yellow ochre, realgar, red lead, hematite, vermilion, carmine, red 

lake, sandarac, and English reddle; Waller 1686, 27–28, 31–32. Sachiko Kusukawa (2015, 
16–17) has stated that the analysis carried out at the Fitzwilliam Museum in Cambridge found 
only one anomaly in the use of a red pigment other than English reddle in the copy held at 
Trinity College. �e Raman microscopy analysis performed by Baraldi, Fagnano, and Bensi 
(2006,�1108) indicates that the copy in Bologna contains calcite instead of lead white in the 
light blue mixtures hyacinthinus and plumbeus.
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(paler blues, yellows, and red).���  Interestingly, Waller classi�es some brown and black 
pigments as red, yellow, and blue colors, and he assigns color terms such as brown, gray, 
and black to green and purple mixtures.���  Unexpectedly, Waller names the pigment 
orpiment “orange color,” which is a term that is now generally associated with a mixture 
of red and yellow.���  Waller does not discuss the binder he used to manufacture Tabula 
colorum, though Pietro Baraldi, Concezio Fagnano, and Paolo Bensi have suggested 
that an oily binder was used for the smalt specimen.���  

Waller’s Textual Sources

To direct his readership to further information on speci�c pigments, Waller reveals 
some of the textual sources he consulted to select the colorants. According to Kusukawa, 
some of the cited titles di�er between the English and Latin texts.���  Many of the 
sources are books by fellows of the Royal Society.���  Waller speci�es that his color chart 
was primarily inspired by Brenner’s pigmentary color chart, which was published in 
Stockholm in ���� ( Fig. �.� ).���  Brenner devised his color chart expressly for use by 
enthusiasts of miniature painting. Hence, Waller possibly encountered it through his 
mother, who “painted for her amusement.”���  In a later section, I discuss the extent to 
which Waller’s Tabula colorum is based on Brenner’s Nomenclatura et species colorum 
miniatae picturae. 

Kusukawa has noted that the idea of using weight to monitor the mixing of 
colorants is reminiscent of Glisson’s saturation scales (Fig. �.� ), which are based on 
proportional weights of two pigments. It is highly probable that Waller consulted 
Glisson’s Tractatus de ventriculo, though there is no concrete evidence that he did. 
His main textual source on color terminology is Charleton’s Appendicula, which 
extensively cites Glisson’s work.���  Kusukawa has further disclosed many of Waller’s 
references for his color terminology. From the principal source, Charleton’s Appendicula 

171	 Waller 1686, 29; see also Kusukawa 2015, 7–8.
172	 See, for instance, griseus, cinereus, ferreus, castaneus, and niger. On the latter, see Kusukawa 

2015,�8.
173	 Lawson 2019, 139.
174	 Baraldi, Fagnano, and Bensi 2006, 1108.
175	 Kusukawa 2015, 8. 
176	 On these sources, see Waller 1686, 26–28, 30–32; Kusukawa 2015, 8–12.
177	 Waller (1686, 24, 29) does not explicitly name Elias Brenner. However, his reference has been 

clearly identi�ed as Brenner by Pander 1938a, 190; Kuehni 2003, 42; A. Schwarz 2004, 8; 
Kuehni and Schwarz 2008, 56; Kusukawa 2015, 6. On Brenner, see pp. 137–140.

178	 Ezell 1987, 144.
179	 Kusukawa 2015, 14–16; see p. 29 above.
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(����), Waller derives approximately ��� color words.���  Other Latin terms selected 
by Waller, including igneus, paonacius, atrabapticus, furvus, and lazurion, can be 
found in Telesio’s Libellus de coloribus.���  Because Telesio does not give any vernacular 
equivalents for his color terms, we can conjecture that Waller resorted to Sachs von 
Lewenhaimb’s Gammarologia to obtain translations of certain Latin terms that are 
present in Telesio’s text but not in Charleton’s Appendicula.���  �is seems to be the 
case for Waller’s French rendering of lazurius as co[uleur] d’azure, which is listed in 
Sachs von Lewenhaimb’s Gammarologia under the lemma glaucus as “Couleur d’azur 
& d’eau, grün-blau, wasserfarb.”���  

Higgins’ adaptation of Junius’ Nomenclator also contains Latin color terms 
that are not in Charleton’s Appendicula, including their Greek, French, and English 
translations.���  Some English color names in Waller’s color chart match those in 
Higgins’ work. For instance, Higgins translates igneus as “�re red colour,” cymatilis as 
“a blewish colour like the sea-waves,” and ater as “a cole blacke colour.”���  Waller renders 
the same Latin terms in English as “Fire Col[our],” “Wave C[olour],” and “Coal-
black.” Interestingly, Junius’ de�nition of pullus is consistent with the mixing scheme 
in Waller’s color chart. Junius writes, “pullus [...] is a mixture of black and red.”���  
Accordingly, Waller manufactures pullus by mixing Chinese black ink (atramentum 
sinicum) and red lead (minium). I therefore argue that Waller was familiar with the 
���� English adaptation of Junius’ Nomenclator as well as Sachs von Lewenhaimb’s 
Gammarologia.

Other textual sources can be deduced from the layout of Waller’s color chart. As 
indicated above, Waller was acquainted with Brenner’s pigmentary color chart. On the 
one hand, this chart is also structured as a grid and provides a color nomenclature; on 
the other hand, it displays only simple colorants, and its trilingual color nomenclature 
includes only pigment and dye names. Unlike Brenner, though, Waller provides only 
Latin terms for colorants. Waller’s use of a grid-like table to display color samples 

180	 63 Latin, 50 English, 16 Greek, and 7 French names; see Kusukawa 2015, 12. For the Latin 
color terms, I counted only 59 correspondences, of which three terms are not fully identical.

181	 Among the terms that Waller draws from Telesio, Kusukawa (2015, 13) has listed cymatilis, 
plumbeus, and pressus, which are not present in Charleton’s Appendicula. She has also suggested 
that Waller takes paonaceus from Johannes Zahn’s Oculus Arti�cialis, where it is described as a 
blue-green color (on Zahn, see pp. 267–268), or from Giovanventura Rosetti’s Plichto. Like 
Telesio, Waller instead classi�es paonacius as a purple hue; see Telesio 1528, Puniceus Caput X. 
On lazurius, see later in this section.

182	 Sachs von Lewenhaimb and Telesio list some Latin color terms that are missing from Charleton’s 
work but present in Waller’s Tabula Colorum, namely furvus, pressus, ater, cinereus, plumbeus, 
cyaneus, and igneus. 

183	 “Azure and watery color, green-blue, color of water” Sachs von Lewenhaimb 1665, 383.
184	 Ater, igneus, miniatus, coccinus, cinereus, and cyaneus.
185	 Junius and Higgins 1585, 179–180.
186	 “pullus [...] constat ex atri & rubri mistura” Junius and Higgins 1585, 178.
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derives from Brenner’s work, though Waller di�ers in his use of the table’s structure as 
a sort of Cartesian plane. Waller places � and �� colorants on the abscissa and ordinate 
axes, respectively, to create mixtures. He explains,

To know what each of these mixt Colours is compounded of, you need but 
look to the Top of the Table directly over the Colour enquired after, where you 
may �nd the One Ingredient, and at the Side in the same Row, the other.���

Hence, two colorants represent an “ordered pair” that de�nes the location of their mixture 
within the chart. Waller’s interest in the mixtures of simple colorants emerges from his 
intention to standardize the appearance of existing color terms deployed in natural history. 

To deliver a small but functional two-dimensional mixing scheme, Waller had to 
reduce the original number of Brenner’s pigments from �� to �� and the number of 
his main color categories from six to two. If Waller’s Tabula colorum were to retain all 
pigments listed by Brenner, it would result in ��� color mixtures. Such a high number 
is unnecessary since green colors would appear as both simple and mixed. �us, from 
Brenner’s list, Waller rejects one black, one red, �ve green, and four yellow pigments, 
and he adds two blue colorants.���  For some of the �� pigments matching those in 
Brenner’s list, Waller provides slightly di�erent Latin names.���  Waller’s selection is 
comprised of �� mixed colors and �� pigments, which is fairly close to the number of 
hues listed by Charleton (��) and Sachs von Lewenhaimb (���). 

As a draftsman and fellow of the Royal Society, Waller was undoubtedly aware 
of the trichromatic theory, but he chose not to mix red and yellow pigments. �ere 
are two possible reasons for this decision: �rst, mixing red and yellow would require 
him to expand his mixing table into a triangular color chart or a three-dimensional 
space; second, according to Lowengard and Kusukawa, he likely sympathized with 
Hooke’s theory of two primary colors.���  Hooke considers red and yellow to be a 

187	 Waller 1686, 24–25. A similar con�guration was published just one year earlier by Zahn (1685, 
112), though without color samples. Zahn calls it Tabella compositionis colorum. On Zahn, see 
pp. 267–268.

188	 �ese pigments are Chrysocolla, Aerugo, Crystallus viridis aeris, succus foliorum gladioli, Succus 
viridis s. Rhamni (greens), Hoematites (red), and Color ex succo foliorum betulae, Sandaracha, 
Calculus fellis bubuli, Terra Coloniensis (yellows). For an in-depth analysis of these pigments, 
see Rönnerstam and Hälldahl (2006). �e two blues added by Waller are smalt and litmose; see 
Waller 1686, 26, 30.

189	 For instance, in Brenner’s work, Waller’s yellow pigment Masticot is called Ochra plumbata in 
Latin but le Maßicot in French, and Waller’s blue pigment Cyprium is called Ultramarinum or 
Cyprium in Latin; compare in Brenner 1680; Waller 1686.

190	 On the discussion of the trichromatic theory at the Royal Society, see p. 265. Waller’s friend 
Hooke owned a copy of De Boodt’s Gemmarum et lapidum historia (1609), which brie�y 
addresses trichromacy. Since this book circulated at the Royal Society, it is likely that Waller 
encountered it (Shapiro 1994, 606). 
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unique chromatic category and identi�es this red-yellow and blue as the main colors 
from which all others could be mixed.���  Waller’s Catalogue likewise lists “simple” 
yellows and reds as one category. Yet, in his table, he clearly discriminates between red 
(Rubei simplices) and yellow (Lutei simplices) colorants. Waller arranges red and yellow 
colorants on the same axis to obtain the maximum number of possible color mixtures, 
excluding orange.���  To make this arrangement possible, Waller had to consider white 
and black pigments as part of either the blue or red-yellow category.���  Waller also 
produces most of the seemingly brown tones by mixing red and blue pigments, 
and he includes them in the group Purpurei mixti, which re�ects the perceptual 
interchangeability of brown and purple dating back to at least the ��th century, which 
I discuss in Chapter �.���  

To obtain his ultimate Tabula colorum, Waller started experimenting at the 
beginning of ����. ���  His experiments were potentially stimulated by the discussion 
of artists’ materials taking place at the Royal Society or even by a textual source 
circulating during the society’s meetings, namely the pigmentary color chart of Sloane 
MS ����, which may have been among the papers by Mayerne that �eodore de Vaux 
presented to the Royal Society from the mid-����s.���  In this chart, the anonymous 
German-speaking author supplies ��� color samples, including ��� color mixtures 
(Fig.��.� ). Waller’s Tabula colorum presents striking similarities to this color chart, 
which suggests that Waller was familiar with it. In both charts, the color samples have 
a circular shape.���  �e samples of compound colors are also arranged in a grid-like 
scheme. Moreover, the structure of the blue and red mixtures in Tabula colorum (apart 
from those obtained with black and white pigments) is comparable to the �rst sequence 
of compound (purple) colors in the pigmentary color chart of Sloane MS ����. �e 
anonymous chart lists seven blue and �ve red colorants, while Tabula colorum has 
�ve blue and seven red pigments. In both charts, the blue and red colorants meet in 
a sort of Cartesian plane to produce a mixture, which is depicted as a circular spot. 
�e authors also produce similar compounds with their mixing schemes – mostly 

191	 On Hooke’s color theory, see Lowengard 2006, Richard Waller’s Basic Chart; Kusukawa 2015,�8. 
A similar understanding of red and yellow was expressed by Boyle (1664, 289), Louis Savot in 
1609, and Jeremias Friedrich Gülich in 1780; see p. 162 (n. 796) and p. 260 (n. 1285 below).

192	 Orange seems to �nally play an important role in trichromatic schemes. It was generally neglected 
in art-technological sources because some pigments, such as orpiment and red lead, already 
possessed an orange-y undertone. On orange as a less prominent color, see Lawson 2019.

193	 Candidum Hispan[icum] and Atramentum sinicum are listed among Cœrulei simplices, whereas 
Cerussa is among Lutei Simplici, and Atramentum fuliginarum is among Rubei simplices; Kusukawa 
2015, 7.

194	 Waller indeed calls “Brown” the result of mixing the blue pigment Ciprium and the red pigment 
Rubrica. On brown and purple, see pp. 121–122. 

195	 Birch 1757, 457–458; Kusukawa 2015, 5.
196	 On this color chart, see pp. 129–132. Birch 1756, 111; Keller 2019, 106, 147. 
197	 Meanwhile, Brenner’s color samples are squared.
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purple, green, and brown colors – and neither color chart has a place for mixtures of 
red and yellow colorants. Finally, the two charts show an interesting terminological 
concordance. 

Smalt and litmus are the two blue colorants in Tabula colorum that are not in 
Brenner’s list. Waller cites Christopher Merret’s �e Art of Glass (����) to explain the 
materiality of smalt, but he admits that he does not know what litmus is.���  Waller 
gives three “philosophical” terms for the hue produced by smalt: Lazurius (Latin), 
Co[uleur] d’azure (French), and Azure (English). �e association of smalt and lazurius 
is not found in any of Waller’s given sources. However, Telesio uses a similar Greek 
term, Lazurion, which he renders in Latin as cœruleus.���  In the �� th and ��th centuries, 
related terms, such as lazur, lazulus, azure, Lasurblau, and Lasurstein, appeared in 
the English literature, including some of Waller’s sources, usually in association with 
azurite or lapis lazuli but never with smalt.���  Bruno Mühlethaler and Jean �issen 
have not listed any of these terms or Lazurius among the historical names for smalt.���  
Yet, both smalt and litmus as well as Lazurius and some spelling variations emerge in 
the anonymous treatise on colors in Sloane MS ���� and its pigmentary color chart.���  
Moreover, in the treatise on colors, the two terms Smalta and Lazurium are next to 
each other in the list of blue pigments and not separated by a comma even though 
they obviously indicate two distinct pigments.���  For this reason, it is very likely that 
Waller found the term Lazurius and the association of smalt and lazurius in this source. 

�e aforementioned similarities in the shape of the samples, the color mixtures, 
and the association of smalt and lazurius might appear fortuitous, but there is a 
good chance that the color chart of Sloane MS ���� circulated (perhaps uno�cially) 
among the fellows of the Royal Society and was consequently viewed by Waller. 
�e fact that Waller does not mention the Sloane MS ���� color chart does not 
prove that he was not acquainted with it, as Waller often relied on textual sources 

198	 “Litmase, or Litmose, I suppose the Juice of a Plant” (Waller 1686, 26). On Waller’s source for 
smalt, see Kusukawa 2015, 11–12. �e term litmose appears in Peacham (1606, 53, 57) without 
further explanation.

199	 �is term appears only once in Telesio (1528 Coeruleum Caput I.), where he writes, “Sinc ulla 
dubitatione, quod nos Coeruleum, Greci dicunt Cyaneum, in quorum etiam commentariis 
Lazurion invenio.” 

200	 Junius and Higgins 1585, 411; Boyle 1664, 253, 316, 322; Sche�er 1669, 168; Charleton 1668, 
260; 1677, 69. 

201	 Mühlethaler and �issen 1993, 113.
202	 London, British Library, Sloane MS 2052, fol. 80r: Lazurij, Lazurium, fol. 80v: Lacuirum, 

fol.�81r: Lazurium, Lazuria. 
203	 London, British Library, Sloane MS 2052, fol. 80r. Here, Lazurium stands for blue azurite. For 

historical terms for azurite, see Eastaugh 2008, 33; Burmester and Krekel 1998, 103. Smalta 
stands for smalt, a blue potassium glass made from cobalt oxide melted with quartz and potash. 
�is pigment was obtained by grinding the glass; Mühlethaler and �issen 1993. �ese two terms 
refer to di�erent pigments, as indicated by their German translations: Lasur bla for Lazurium 
and Manten for Smalta (fol. 81r). 
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without acknowledging them. For instance, he extensively uses the color terminology 
of Charleton’s Appendicula but never once mentions this source in Catalogue.���

To summarize, in terms of its materiality, Waller’s color mixing scheme partly 
�ts with the �� th-century color understanding of painters and other practitioners. 
Nevertheless, with regard to its terminology and intent, his color chart evidently 
belongs to the strand of natural history color nomenclatures. By combining color 
samples with color terms, Waller merges the basic idea of pigmentary color charts 
with the tradition of color nomenclatures in natural history. Still, his color chart is 
not pigmentary, as it does not aim to discuss pigments; rather, it seeks to exploit their 
hues to standardize color terms for naturalists. Hence, Waller’s work delivered the 
�rst natural color chart since the urine color diagrams.

Reception of Waller’s Tabula Colorum

Despite the originality of Tabula colorum, its actual reception in England and abroad 
is ambiguous.���  �e chart was dispatched to many European cities, yet it seemingly 
went unnoticed by most contemporary natural philosophers.���  A likely explanation for 
this general disinterest was that the chart provides terms in two dead languages (Latin 
and Greek) and only two vernacular languages, one of which (English) was de�nitely 
not yet the scienti�c lingua franca it is today. Indeed, in many European countries, 
the period from the end of the ��th century to the beginning of the ��th century was 
marked by a gradual but progressive delatinization process. In the wake of works such 
as Schottelius’ Teutsche Sprachkunst (����), which “claimed that German alone was 
capable of matching nature in all her variety,” including in the description of colors, 
other authors attempted to unravel the chaotic plethora of Greek and Latin color terms 
and transform it into a more systematic vernacular arrangement.���  �is context makes 
it clear why Waller’s color chart and terminology were not particularly well received. 
Moreover, we can assume that scholars regarded color charts with skepticism since 
they knew that pigments and dyes were not lightfast and would change over time. 

Even in his own country, Waller’s Tabula colorum was quickly forgotten. In ����, 
the naturalist Dru Drury lamented the absence of “a Series, or standard for names to 
colours” and stated that he knew of no English author who had attempted to deliver a 
color chart by mixing the three main colors.���  In ����, the English naturalist �omas 
Forster called for the compilation of “a systematic arrangement of colours” with 

204	 Kusukawa 2015, 12.
205	 Kusukawa 2015, 7; Simonini 2018, § 9.
206	 For instance, one copy is preserved in Bologna; see Baraldi, Fagnano, and Bensi 2006.
207	 W. J. Jones 2013a, 182.
208	 See p. 387 above.
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reference to “the proportions of the various mixtures,” which indicates that Waller’s 
chart was either unknown or had been deemed obsolete.���  In ����, the Scottish 
draftsman Patrick Syme stated in Werner’s Nomenclature of Colours, “[a] nomenclature 
of colors, with proper examples of the di�erent tints, as a general standard to refer to 
in the description of any object, has been long wanted in arts and sciences.”���  �is 
statement further evidences that Tabula colorum was unknown at the beginning of 
the �� th century.

�e �rst mention of Waller’s Tabula colorum that I found was from ����, when the 
Scottish scientist and inventor of the seismometer, James David Forbes (����–����), 
referenced it in Hints towards a Classi�cation of Colours. Forbes argues that Waller, like 
many of his contemporaries, identi�es three main colors. He notes that “this paper 
was originally accompanied by a diagram of hues, which is, however, wanting in the 
copies that I have examined.”���  In ����, Waller’s color chart was brie�y mentioned by 
the physicist Hermann von Helmholtz (����–����) in Handbuch der physiologischen 
Optik. With respect to the history of color mixing, Helmholtz comments,

�e back then commonly accepted three primary colors red, yellow, and blue, 
are already found before Newton’s investigations in an attempt to classify the 
colors and colorants by Waller and mentioned there as a scienti�c fact gener-
ally acknowledged at that time.���

Like Forbes, Helmoltz interprets Waller’s color chart as trichromatic. However, as I 
have demonstrated, Waller does not clearly identify red, yellow, and blue as primary 
colors. Helmoltz may have become aware of Tabula colorum through Forbes’ article, 
as Johann Wolfgang von Goethe does not include it in his detailed reconstruction of 
the history of color theory Geschichte der Farbenlehre (����). 

Wilhelm Ostwald (����–����) also discusses Waller’s color chart in Farbenlehre 
(����). In the historical chapter of the book, Ostwald includes Waller’s work among 
theories of colors beside that of Newton. Ostwald thoroughly describes the color 
chart and laments that “this old attempt contains much inaccessible information.” 
He further explains that the copy he consulted at the university library in Leipzig was 

209	 Forster 1813, 119, 120; Simonini 2018, § 32.
210	 Syme 1814, 1.
211	 J. D. Forbes 1849, 162.
212	 “Die nachher gewöhnlich angenommenen drei Grundfarben Roth, Gelb und Blau �ndet man 

schon vor Newton’s Untersuchungen, als eine damals allgemein anerkannte wissenschaftliche 
Tatsache erwähnt in einem Versuch zur Classi�cation der Farben und Farbsto�e von Waller” 
Helmholtz 1867, 306.
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uncolored and that “the same have experienced other authors with other exemplars, 
who have examined Waller’s text.”���  

In the �rst edition of Dictionary of Color, Aloys John Maerz and Morris Rea Paul 
claim that the history of color standardization “starts with A. G. Werner,” which reveals 
that Waller’s achievement had been completely forgotten by the ����s.���  Nonetheless, 
it is possible that at least the natural historian Jacob Christian Schä�er knew of 
Waller’s work, as his brother-in-law, Emanuel �eophil Harrer, owned Table des 
mémoires imprimés dans les Transactions philisophiques de la Societé Royale de Londres, 
which describes Waller’s Tabula colorum.���  Considering Schä�er’s interest in the 
standardization of color appearances (and, to a lesser extent, color terms), it is likely 
that he searched for a copy, though I have no proof that he ever consulted it.

2.4	 Scopoli and Color Terms in Entomology

As I have illustrated, natural historians in the ��th and early ��th centuries adopted 
new color terms to elaborate long and complex nomenclatures with a deluge of Latin 
and other vernacular terms whose meanings were often obscure. Apart from Waller’s 
Tabula colorum, these color nomenclatures lack color samples, which allows signi�cant 
room for misinterpretation. However, in ����, the “great biological encyclopedist” 
Carl Linnaeus (����–����) triggered a change in the tradition of naturalists’ color 
nomenclatures. In his well-known and groundbreaking work Systema naturae (����), 
Linnaeus bans accidents such as “color, smell, taste, uses, sex, monstrosities, hairiness, 
duration and inease in a number of parts” from the classi�cation of nature and plants 
in particular.���  He deems color an unreliable characteristic and an irrelevant detail for 
this purpose, and, as noted by Kärin Nickelsen, Lorraine Daston, and Peter Galison, 
he even expresses his disapproval of colored natural history illustrations in Critica 
botanica (����). ���  In Philosophia botanica (����), Linnaeus advises botanists to “not 
put too much trust in colour,” and he emphasizes the mutability of color in the plant 
kingdom.���  

213	 “[...] enthält dieser alte Versuch noch sehr viel Unzugängliches” and “Die gleiche Erfahrung haben 
mit anderen Exemplaren andere Autoren gemacht, welche die Schrift von Waller eingesehen 
haben” Ostwald 1918, 100–101. Regrettably, the identities of the other authors are unknown.

214	 Maerz and Paul (1930, 137) and Pander (1938a, 187) have also quoted the sentence and 
contested this information.

215	 See p. 179 below.
216	 Blunt and Stearn 2001, 6, 250.
217	 Nickelsen 2006b, 78; Daston and Galison 2007, 58–59. 
218	 Linnaeus 1751, 210; Linnaeus and Freer 2005, 229.
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Still, Linnaeus does not entirely banish color from botanical descriptions. He 
instead proposes a very restricted color nomenclature in an e�ort to limit the tendency 
of many naturalists to employ new and fashionable color terms. He establishes a color 
terminology encompassing nine main color categories, to which he adds �� terms, 
including synonyms and color variations, all rigorously in Latin.���  Because Linnaeus 
singles out nine main colors, including gray, his selection re�ects those of Charleton 
and Agricola. Unlike those two scholars, however, Linnaeus rejects gold/orange and 
tawny/brown as independent categories and relegates them to subspecies of yellow 
or black colors. Furthermore, Linnaeus introduces a new category: transparent color 
(hyalinus), which is usually considered a white or green nuance.���

Even though Linnaeus recommends using his color nomenclature primarily to 
describe plants, he also employs these color terms for zoological and mineralogical 
descriptions. Interestingly, to describe insects, reptiles, and �sh, Linnaeus adopts 
additional color words, such as lividus cinereo-nebulosus (misty-grayish dark blue), 
griseus (gray), glaucus (sea green), argenteus (silver-colored), murinus (mouse-colored), 
rubicundus (red), rufus (reddish brown), aeneus (bronze-colored), and aureus (golden).���  
�us, Linnaeus was forced to expand his color vocabulary to describe animals, especially 
insects and �sh, whose scales display brown nuances more frequently than plants do. 
Brown was a color that Linnaeus mostly overlooked and categorized in his color 
nomenclature as a subspecies of black. 

�e need to simultaneously extend and standardize the chromatic vocabulary 
of entomologists soon became evident. In the early modern period, there was no 
authority in entomology who was comparable to Linnaeus. Apart from the activities 
of a few proto-entomologists, such as Aldrovandi, Conrad Gessner, Felix Platter 
(����–����), and �omas Mo�ett (����–����), the study of insects �ourished only 
in the mid-��th century after the invention of the microscope, which allowed for the 
observation of otherwise imperceptible details. Notably, Robert Hooke, Marcello 

219	 Linnaeus’ (1751, 243–244) nine main colors are hyalinus (transparent), albus, cinereus (ash 
gray), niger, luteus, ruber (red), purpureus, coeruleus, and viridis. �e subcategories are aqueus and 
vitreus (transparent colors), lacteus and niveus (whites), incanus, lividus, and plumbeus (grays), 
pullus, fuscus, luridus, ater, and piceus (blacks), �avus, sulphureus, fulvus, croceus, �ammeus, 
gilvus, testaceus, and ferrugineus (yellows); sanguineus, incarnatus, coccineus, and puniceus (reds), 
phoeniceus, violaceus, and coeruleo-purpureus (purples), and prasinus (green). For a translations 
of these terms, see Stearn (1992, 236–245). Interestingly, Linnaeus recognizes only one sort of 
blue. 

220	 Linnaeus’ synonyms or variations for hyalinus are aqueus and vitreus, which are Charleton’s 
(1677, 66, 71) ninth white color nuance and eighth green shade, respectively. Meanwhile, Sachs 
von Lewenhaimb (1665, 353, 381) perceives aqueus and vitreus as white color variations and 
hyalinus as a sort of green, though evidently close to the color of water and glass (“Hyalinus, 
perspicuus pellucidus, quale vitrum & aqua”).

221	 I consulted the 10th edition of Systeman Naturae; see Linnaeus 1758, 223, 314, 356, 370, 379, 
409.
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Malpighi (����–����), and Jan Swammerdam (����–����) encouraged more natural 
historians to engage with entomology.���  During the ��th century, the study of insects 
was avidly pursued by several European scholars, and new publications swelled the 
ranks of entomological literature. Such publications include, inter alia, Maria Sibylla 
Merian’s Metamorphosis insectorum Surinamensium (����), Johann Leonhard Frisch’s 
Beschreibung von allerley Insecten in Teutsch-Land (����), René-Antoine Ferchault 
de Réaumur’s Memoires pour servir a l’histoire des insects (����), Jacob L’Admiral’s 
Naauwkeurige Waarneemingen van veele gestaltverwisselende gekorvene diertjes (����), 
Charles de Geer’s Tal om nyttan, som Insecterne och deras skärskådande, tilskynda oss 
(����) and Memoires pour servir a l’histoire des insects (����), Charles Bonnet’s Traité 
d’insectologie (����), August Johann Rösel von Rosenhof ’s Der monatlich herausgegebenen 
Insecten-Belustigung (����–����), and Nicolaus Poda’s Insecta musei Graecensis (����). 

From this brief and non-exhaustive list, it is evident that natural historians 
produced descriptions of insects (including their colors) in Latin and several vernacular 
languages over the course of half a century. �ese contributions further complicated the 
problematic realm of color terminology. None of these scholars proposed a chromatic 
vocabulary for this branch of natural history; instead, they haphazardly employed color 
terms to describe insects. However, in ����, a natural historian and great admirer of 
Linnaeus, Giovanni Antonio Scopoli, tried to address this problem by publishing a 
color nomenclature strictly devoted to entomology. He followed in the footsteps of 
Linnaeus’ Philosophia botanica but enhanced his color terminology by introducing an 
optical mixing method to reproduce some of these hues. As in the color nomenclatures 
of other naturalists, his other terms are named after things that display the particular 
nuance. �erefore, Scopoli’s color list can be regarded as a forerunner of later natural 
color charts. 

Giovanni Antonio Scopoli 

�e physician and naturalist Giovanni Antonio Scopoli was born in Cavalese, Italy on 
June ��, ���� and died in Pavia, Italy on May �, ����. He attended the Jesuit college in 
Trento and studied philosophy in Hall in Tyrol, Austria followed by medicine at the 
University of Innsbruck, from which he graduated in ����.���  In ����, Scopoli passed 
his examinations in systematic botany before a commission led by Gerard van Swieten 

222	 �e importance of the microscope for the development of entomology is evident in Hooke’s 
Micrographia (1665), Francesco Redi’s Esperienze intorno alla generatione degl’insetti (1668), 
Marcello Malpighi’s Dissertatio epistolica de Bombyce (1669), and Jan Swammerdamm’s Historia 
insectorum generalis (1669). See Cobb 2002; Jorink 2007, 156–159; B.W. Ogilvie 2008; Neri 
2011, 105–138. Nonetheless, colors tend to disappear when specimens are observed through a 
microscope; Leonhard 2017b.

223	 Violani 1988, ix–xi; Rindi and Violani 1991, 77–78; Nicolao 1973, 8–11.
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(����–����). Swieten promised Scopoli a physician position in Linz but instead 
assigned him a position in Idrija, Carnia (now Slovenia), a miners’ village known 
for its mercury deposits.���  Between ���� and ����, Scopoli taught at the renowned 
Bergakademie Schemnitz (mining school, today Banská Štiavnica, Slovakia), where 
he succeeded Nikolaus Joseph von Jacquin (����–����) as the professor of metallurgy 
and chemistry. Scopoli remained in this position until ����, when he was appointed 
as a professor of chemistry and botany at the University of Pavia.

�e �� years that Scopoli spent in Idrija were the most tormented of his life. 
During his move to the town in ����, the ship sank in the River Inn, and Scopoli 
lost of all his goods. �en, in ����, his wife and children died in a devastating �re. 
Furthermore, he had to medically assist �,��� people – mostly miners who extracted 
mercury – without any compensation.���  At the same time, these years were the most 
productive of Scopoli’s career. To alleviate the melancholia caused by his “very sorrowful 
life” in Idrija, Scopoli dedicated his free time to the observation of nature.���  Between 
���� and ����, Scopoli explored his surroundings and collected plants and insects, 
of which he subsequently published data in Flora Carniolica (����) and Entomologia 
Carniolica (����). ���  In the latter, Scopoli describes and classi�es �,��� species of insects 
according to Linnaeus’ system. From ���� to ����, Linnaeus and Scopoli corresponded. 
In ����, Linnaeus thanked Scopoli for sending him a copy of Entomologia Carniolica, 
which he claimed to have appreciated “more than ��� ducats.”���  With his descriptions 
of �,��� species of insects in Entomologia Carniolica, Scopoli delivered the �rst known 
attempt to standardize color terminology for entomological descriptions based partly 
on abstract colors that he produced with a color top. 

Scopoli’s Explicatio Colorum

Scopoli’s color nomenclature is annexed at the beginning of Entomologia Carniolica 
and covers three pages. �e nomenclature is entitled Explicatio colorum, quibus usus 
sum in descriptionibus Lepidopterorum (Elucidation of Colors Employed for Descriptions of 
Lepidoptera; Fig.��.� ).���  In this section, Scopoli describes a method to standardize color 
names for natural history descriptions. �e nomenclature he provides is speci�cally 
intended for use and consumption by other entomologists. Scopoli did not include a 
color nomenclature in Flora Carniolica, his previous publication on plants collected 

224	 Guglia 1972, xii; Rindi and Violani 1991, 80–81; Speta 2004, 567.
225	 Guglia 1972, xiv; Nicolao 1973, 11–14; Rindi and Violani 1991, 81; Speta 2004, 591.
226	 “tristissimae vitae” Scopoli 1763, Praefatio; Guglia 1972, xiv; Nicolao 1973, 14.
227	 Scopoli 1763, Praefatio; Guglia 1972, xv; Speta 2004, 599.
228	 “quam ex 100 ducatis” Guglia 1972, xvi; Nicolao 1973, 16; Speta 2004, 583. 
229	 Hereafter Explicatio colorum. 
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in Idrija, because Linnaeus already 
supplied one for botanists in ����.���  
However, a color nomenclature for 
entomology was evidently a great 
desideratum:

�e wings of the butter�y Mach-
aonis Rhamni &tc. is called pale 
yellow, and in fact no one can tell, 
of which nuance they are colored. 
Nor these arbitrary terms, such 
as very dark gray, dark reddish, 
greyish-yellow, white-yellow &tc., 
render a clear idea of colors. �ere-
fore, I ask the scholars to agree on 
these, and that any other color is 
indicated by a unique term.���  

To establish such a standard color 
nomenclature, Scopoli employed a 
color top. For this, he took a wooden 
disk with a shaft made of bone and 
divided the disk into eight segments. To 
obtain several unique nuances through 
optical mixing, the segments were 
painted with one, two, three, or �ve of 
the six pigments that Scopoli selected. 
Optical mixing could be achieved by 
allowing the disk to rotate. Scopoli 
identi�ed a total of �� colors with this 
color top.���  �en, according to the number of primary colors (colores primarii) or 
colorants in the mixture, he subdivided these nuances into three groups: compositi 
(compound), decompositi (decompound), and supradecompositi (supercomposed). In 
his nomenclature, Scopoli lists �� compositi made with two colorants, nine decompositi 
made with three colorants, and only one supradecompositi produced with all �ve 

230	 Linnaeus 1751, 210; Linnaeus and Freer 2005, 262–263. 
231	 “Alae Papil. Machaonis Rhamni &c. �avae dicuntur, ac si eodem essent colore tinctae, quod, 

nemo dicere poterit. Neque claram colorum ideam exhibent termini illi arbitrarii, v. g. subfuscus, 
subrubellus, griseo-albus, albo-luteus &c.” Scopoli 1763, Explicatio, my translation. 

232	 Rindi and Violani 1991, 84; Gage 2008b, 364; Karliczek and Schwarz 2016a, 300–301; Karliczek 
2018, 37–38. On the history of the color top, see Kuehni 2010a; Peruzzi and Roberti 2019.

�.� Giovanni Antonio Scopoli, Explicatio colorum, in: 
Giovanni Antonio Scopoli, Entomologia Carniolica 
(����)
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colorants. He claims that it is possible to expand this nomenclature to up to �� nuances 
by using �� disks divided into three concentric rings, though it is not clear whether 
these concentric rings should be drawn on the pre-existing eight segments or other 
color tops must be painted only with concentric rings. 

Finally, Scopoli acknowledges that some colors cannot be standardized with disk 
mixtures. �erefore, like his predecessors, he recommends that “colors of the most 
familiar things are used” as references.���  In Explicatio colorum, Scopoli lists �� nuances 
linked to familiar things, including �ve types of metal, several color characteristics 
of human or animal skin, hair, or fur, and colors of �owers, fruits, wood, clay, and 
animal products. Altogether, Scopoli’s color nomenclature consists of �� Latin color 
terms. In the next section, I examine Scopoli’s colorants and how they �t with previous 
color nomenclatures of natural historians.

Scopoli’s Colores Primarii 

Unlike his predecessors, save Waller, Scopoli advances a color nomenclature that not 
only consists of abstract color terms but is also dependent on colorants. His color 
words could be visualized with common things and generated through optical mixing. 
Although such mixing takes place in the eye of the beholder, the color top must be 
painted with actual colorants. For this purpose, Scopoli identi�es �ve pigments: 
cinnabar red (cinnaberis), gamboge yellow (gummi guttae), Prussian blue (Caerul.[aeus] 
Berolin.[ensis]), Indian (or Chinese) black ink (atramentum Indicum), and lead white 
(cerusa). With these �ve pigments, Scopoli produces the six main colors to paint the 
disk, which he calls colores primarii (primary colors). Scopoli’s primary colors and 
main pigments di�er in number because green (viridis), the sixth primary color, is 
a mixture of gamboge and Prussian blue. In Scopoli’s color world, pigments do not 
match primary colors and are only representative of the hue they embody, which he 
emphasizes by assigning the hues di�erent names than those of the pigments. Waller 
does the same in Tabula colorum. For instance, the color of cinnabar is cinnaberinus, 
which is a term that simply signi�es red.���  �e abstraction from pigment to color allows 
Scopoli to regard green as a primary hue even though he knew that this primary color 
is per se a compound. However, this kind of compound di�ers from the compound, 
decompound, and supercomposed nuances identi�ed by Scopoli in his nomenclature. 

233	 “adhibeantur colore rerum usitatissimarum” Scopoli 1763, Explicatio.
234	 Gamboge is called �avus (yellow), Prussian blue is caeruleus (blue), Indian or Chinese ink is 

niger (black), and lead white is white (albus). �e sixth primary color, which is a compound of 
two pigments, is called viridis (green); Scopoli 1763, Explicatio; Karliczek and Schwarz 2016a, 
300; Karliczek 2018, 37.
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While green is mixed from two substances, all other mixtures in Scopoli’s Explicatio 
colorum are produced through optical mixing.

Despite the subdivision of optical mixtures into three groups, Scopoli lists these 
nuances quite arbitrarily. Compounds are not arranged chromatically but rather 
according to the primary colors that are their basic ingredients. For example, the �rst 
compound is obtained with six red spokes and two white spokes; when turned, this 
wheel produces a color that Scopoli calls rosatus (rose-colored). �e second compound 
is a red nuance (russeus) generated by an equal number of white and red spokes in 
the wheel. �e arrangement of the �� compounds (compositi) establishes a sort of 
scale from rose to beige that progresses through dark red, orange, yellow, green, and 
brown nuances. 

�e nine decompound colors display varying degrees of dark yellows, browns, 
one purple, and one turquoise. �e darkest color, umbrinus, is obtained with all 
primaries except white. Scopoli’s random chromatic arrangement reveals that, unlike 
Aldrovandi and Charleton, he does not regard yellow nuances (e.g. citrinus, luteus) 
as varieties of the main yellow but simply as compound colors. In this way, Scopoli’s 
epistemological approach to color classi�cation sharply diverges from earlier color 
nomenclatures, and, at least in this respect, his color understanding seems signi�cantly 
closer to that of trichromatists, such as Tobias Mayer, who regard colors other than the 
three primaries as generic secondaries. However, Scopoli clearly develops his standard 
colors based not on the tenets of trichromacy but on a somewhat arbitrary selection of 
di�erently colored wheels. Nevertheless, the remaining nuances that Scopoli could not 
reproduce through optical mixing are deeply rooted in the epistemological approach 
of other natural historians, who pinpoint color terms that evoke nuances of, according 
to Scopoli, “the most familiar things.”���  

Application of Scopoli’s Standard Colors 

Like Linnaeus’ color nomenclature, Scopoli’s standard colors comprise a chromatic 
vocabulary that aims to normalize the color terminology of natural historians. Like 
Linnaeus, Scopoli restricts the scope of his color nomenclature to one branch of 
natural history and does not intend for it to apply to other domains of knowledge. For 
Linnaeus, the targeted branch is botany; for Scopoli, it is entomology.���  �is tendency 
was rather common among natural historians of the previous century as well. For 
instance, Sachs von Lewenhaimb compiled a color list for the colors of crustaceans, 

235	 See p. 48 above.
236	 Linnaeus and Freer 2005, 262.
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while Charleton created one for the colors of animal hair and feathers.���  Yet, Scopoli 
was the �rst to formally solicit other entomologists to accept his color terminology 
and ask that unique terms be o�cially established for hues not on his list.���  

For this reason Explicatio colorum was written in Latin, which was ultimately 
still the language of science and the only language that allowed for a high degree of 
uniformity across the polyglot European academia. Like Linnaeus, Scopoli attempted 
to reform the plethora of Latin color terms that had been widely adopted by other 
natural historians. He warns that color words such as subfuscus, subrubellus, and 
griseo-albus could not “render a clear idea of colors.”���  Nevertheless, he does not 
follow his own instructions diligently, and his description of Carnia insects includes 
many alien and previously discarded color terms, including subfuscus, violaceus, fulvus, 
and scarlatinus.���  It remains unknown why Scopoli deviates from his own color 
terminology, but we can speculate that he had perhaps compiled an extended list 
of color names containing purplish and blueish nuances as well. Indeed, Explicatio 
colorum presents a wide variety of brown and yellow colors but astonishingly only 
three violet and blue hues: caeruleus, vinaceus, and glaucus.

Compared to previous attempts to map colors for natural history, Scopoli outlines 
a new method to normalize hues and their related terminology. Besides the ���color 
terms that evoke an instant association with familiar things displaying those hues, 
Scopoli produced �� hues through optical color mixing. Although not explicitly 
stated, his method would require other entomologists to build similar color tops to 
use his nomenclature. With the specimen at hand, an entomologist would rotate all 
color tops to �nd the hue corresponding to that of the insect and then note Scopoli’s 
color term for the hue, if applicable. However, remarks from the entomologist Ignaz 
Schi�ermüller reveal di�culties with using Scopoli’s disk mixtures and that these colors 
were only “an ephemeral optical illusion.”���  �is account suggests that this method 
was challenging to implement and likely considered unreliable. 

Scopoli does not explain his decision to set up a color nomenclature by way of 
the complex approach of optical mixing instead of colorant mixing. However, two 
reasons are plausible and may even coexist. First, Scopoli must have regarded pigments 
and their mixing as unreliable. He possibly knew that colorants are subject to wear 
and tear, especially when painted on paper. Moreover, identical colorant mixtures 
cannot be produced without measurements. How-to books remained vague about the 
quantities and quanti�cation of colorants, and their authors regarded the expert eye 

237	 �e only exception seems to be Waller’s Tabula Colorum, which Waller generally regards as 
“philosophical.” 

238	 “Rogo itaque Eruditos, ut in his conveniamus, & color quilibet unico termino denotetur” Scopoli 
1763, Explicatio.

239	 See p. 47 above. 
240	 Scopoli 1763, 9, 11, 36–38.
241	 “eine �üchtige Augentäuschung” Schi�ermüller 1771, 2, n. **. On Schi�ermüller, see p. 380.
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of painters as much more valuable than a goldsmith’s scales. �us, Scopoli may have 
developed this solution to overcome the lightfastness of dyed yarns and the chemical 
decay of painted samples. 

Second, Scopoli may have lacked the means or opportunity to pay skilled 
draftspeople to paint a color chart for Entomologia Carniolica. Notably, Scopoli 
planned to publish a follow-up work with images, but it was never produced, and 
the whereabouts of the copperplates and of the original drawings are unknown.���  

A third reason could at least partly account for Scopoli’s use of optical mixing to 
identify several standard colors. In Explicatio colorum, Scopoli admits that he did not 
invent the method. In this next section, I elaborate on this aspect.

Scopoli’s Textual Sources and References

Although the description of the spinning wheel for optical mixing suggests a link to 
Newton’s theory of colors, John Gage has stressed that Scopoli’s series of six primaries 
is in fact “closer to the artists than to Newton” because of the presence of white and 
black.���  Scopoli’s selection of six primaries indeed re�ects similar selections in how-
to books, such as Henry Peacham’s �e Art of Drawing with the Pen, and Limming 
in Water Colours (����), where these six colors are described as corresponding to the 
most common and useful sorts of colorants in painting.���  Likewise, for �ve of his 
main color categories, Scopoli provides a material counterpart (cinnabar, gamboge, 
Prussian blue, Indian or Chinese ink, and lead white). 

However, unlike Scopoli, Peacham lists green colorants in his manual.���  As 
mentioned, in Scopoli’s Explicatio colorum, green is not represented by a green pigment 
but rather by a mixture of gamboge and Prussian blue. For precisely this reason, one 
could interpret Scopoli’s primary color selection as related to trichromacy; in the 
absence of green, we again �nd the three trichromatic primary colorants plus black 
and white. �e use of the term colores primarii may further indicate that Scopoli was 
familiar with Charleton’s Appendicula or Glisson’s Tractatus de ventriculo et intestinis 
(����), as both scholars apply this expression for their main colors, which, except 
for green, are the same as Scopoli’s.���  However, Scopoli does not acknowledge or 
implement the trichromatic theory in his work and, more importantly, he properly 
discriminates between pigment names and color names – a boundary that is rather 
ambiguous in trichromacy. Waller deploys this distinction in Tabula colorum, where 

242	 At the end of Entomologia Carniolica, Scopoli inserts a monitum auctoris in which he promises 
to publish the images of the specimens described in his book; see Guglia 1972, xvi.

243	 Gage 2008b, 364.
244	 See p. 122 above.
245	 Peacham 1606, 54–55.
246	 On Glisson, see pp. 265–267. On Charleton, see pp. 28–30.
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he provides simple colors with two names: one corresponding to the actual pigment 
(in Latin) and another signifying the hue that it represents (in many languages). 
Despite a few matches between their terminologies, it is not very likely that Scopoli 
was familiar with Waller’s color chart.���

As anticipated, Scopoli reveals that the Austrian Jesuit Father Nicolaus Poda 
(����–����) initiated the use of the optical mixing method in entomology. Following 
the �� color terms listed in Explicatio colorum, Scopoli states, “the inventor of this 
method is the Reverend and most learned father Poda of the Society of Jesus. I am 
the one who illustrates [it].”���  However, optical mixing achieved with a rotating top is 
not Poda’s invention, as the property of colored spinning disks was already known in 
the second century B.C.���  Rather, Poda was purportedly the �rst to use the nuances 
yielded by optical mixing to describe the natural world. Otto Guglia has argued that 
both the color top method and the content of Entomologia Carniolica are deeply 
indebted to Poda’s oeuvre.���  In ����, Poda published Insecta musei Graecensis (Insects 
Museum of Graz), one of the �rst entomological books based on Linnaeus’system. 

�ere is not su�cient information available to de�nitively conclude how or when 
Poda taught Scopoli the spinning disk method, but the two men likely met in the ����s 
in Vienna. Between ���� and ����, Scopoli resided in Graz and Seckau while working 
as the private secretary of Prince-Bishop Leopold Ernst von Firmian (����–����).���  
In ����, he traveled to Vienna for his examinations to become a medical doctor. He 
and Poda might have met for the �rst time on this occasion, as Poda was studying 
theology at the University of Vienna in the same year. In ����, the two men crossed 
paths at the Bergakademie Schemnitz, where they were both assigned professorial 
positions.���  In Insecta musei Graecensis, Poda states that “the wisest man and most 
illustrious physician of Idrija Giovanni Antonio Scopoli, and my best friend” wrote 
him letters and had been sending him insect and mineral specimens from Carnia for 
his museum since before ����, when his book was released.���  According to Poda, he 
and Scopoli corresponded when the latter was working as a physician in Idrija. �us, 
they may have been in contact since ����. Unfortunately, there is no mention of Poda 
among the ��� correspondents whom Scopoli acknowledges in his autobiography.���  

247	 For instance, citrinus, luteus, niger, castaneus, argenteus, carneus, griseus, caryophilleus/caryophillinus, 
and minius/miniatus. 

248	 “Methodi Inventor R. & Doctiss. P. Poda e Soc. Jesu. Illustrator ego” Scopoli 1763, Explicatio; 
Speta 2004, 577.

249	 Peruzzi and Roberti 2019, 139.
250	 Guglia 1972, xxi.
251	 Guglia 1972, xii; Speta 2004, 590.
252	 Poda began studying at the University of Vienna in 1748; Speta 2004, 570.
253	 “Clarissimi Joannis Antonii SCOPOLI Physici Idriae Viri doctissimi, mihique amicissimi” Poda 

1761, 17.
254	 �e autobiography and the list of correspondents are attached to Deliciae �ora et fauna Insubricae 

(1788). See Scopoli 1788, 83–86; Speta 2004, 585–588.
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An identical list of correspondents can be found in Scopoli’s Nachlass in Verona.���  It is 
therefore not possible to determine whether Poda communicated with Scopoli about 
the color top method via mail or in person. Perhaps Poda’s letters to Scopoli sank in 
the Inn River with the rest of Scopoli’s belongings in ����. If some of Scopoli’s letters 
to Poda are recovered from places where Poda lived between ���� and ����, they might 
shed new light on how and when the method was transmitted.���  

Because of this lack of information, it is also still unknown if or to what extent 
Scopoli amended Poda’s original color nomenclature. �e color terms that Scopoli 
recommends in Explicatio colorum hint to some possible textual sources that either he 
or Poda used to compile the color nomenclature. �e entomological books of Poda 
and Scopoli were the �rst to classify insects according to Linnaeus’ Systema naturae, 
of which the ��th edition appeared four years prior to Insecta musei Graecensis and six 
years before Entomologia Carniolica.���  In view of this, we can assume that at least �� 
terms in Explicatio colorum, though quite common, stem from Linnaeus’ works. �e 
six color terms russeus, murinus, glaucus, aureus, argenteus, and aeneus derive from 
Systema naturae and are applied by Linnaeus to describe insects, reptiles, and �sh, while 
�� color names are culled from Linnaeus’ color lists in Philosophia Botanica (����). ���  

However, the brown color names in Explicatio colorum are not likely of Linnaean 
provenance. Linnaeus disregarded brown colors because of their lesser relevance for 
describing �owers. However, they are extremely prevalent among insects, and most of 
the new color terms in Explicatio colorum are brown nuances. We can safely assume 
that these terms are new, as Linnaeus claims that “all speci�c names taken from the 
colour, whether from the �ower, the fruit, the seeds, the root, the plant, or the leaves, 
or thorough imagination, are erroneous.”���  Scopoli named his brown colors after 
things overlooked by Linnaeus. �e use of these names, which include hepaticus (liver-
colored), moschatinus (nutmeg-colored), capparinus (brownish green), caryophyllinus 
(clove-colored), cinamomaeus (cinnamon), castaneus (chestnut), umbrinus (umber 
brown), corticinus (bark-colored), cupressinus (cypress-colored), ca�eatus (co�ee-
colored), and nuceus (walnut-colored), suggests that Scopoli looked elsewhere for 
brown color terms.

255	 Verona, Biblioteca Civica, Fondo Scopoli Giovanni Antonio, 691.
256	 For instance, in the Idrija Unit of the Historical Archives of Ljubljana, in Kärtner Landesarchiv 

in Klagenfurt, and in the Archive of the University in Linz.
257	 Kreissl and Frantz 1995, 94.
258	 For the translation and further color terms used by Linnaeus to describe insects, reptiles, and 

�sh, see pp. 43–44 above, and Linnaeus 1758, 223, 314, 356, 370, 379, 409. �e identical 
terms in Philosophia Botanica and Explicatio colorum are albus, plumbeus, niger, luteus, �avus, 
croceus, ferrugineus, sanguineus, caeruleus, and viridis. Perhaps Linnaeus’ incarnatus is parallel 
to Scopoli’s carneus, yet the terms are di�erent; Linnaeus 1751, 243–244; Linnaeus and Freer 
2005, 262–263. 

259	 Linnaeus and Freer 2005, 229.
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�e majority of the color terms was surely compiled by Poda, as �� of Scopoli’s 
standard color names are also recorded in Poda’s Insecta musei Graecensis. Among 
these, only two terms, ochreaceus and cupreus, were not previously used by Linnaeus. 
�erefore, we can infer that Poda relied heavily on Linnaeus’ color vocabulary, whereas 
Scopoli expanded this terminology. �is inference is further supported by a letter that 
Poda addressed to Linnaeus in ����, where the former consistently deploys Linnaean 
color words.���  �e question remains, then, which textual source Scopoli used for 
new color terms.

Besides Linnaean and other common color names, some of Scopoli’s peculiar 
color words had already been employed by other entomologists. In Memoires pour 
servir a l’Histoire des Insectes (����), the French naturalist René-Antoine Ferchault de 
Réaumur (����–����) often uses the names “cinnamon,” “co�ee-colored,” and “straw-
colored.”���  Meanwhile, terms such as “orange-colored,” “chestnut brown,” “cinnabar 
red,” “rose-colored,” “red lead,” and “sea green” are applied by the entomologist Johann 
Leonhard Frisch in Beschreibung von allerley Insecten in Teutsch-Land (����) and by the 
miniature painter and entomologist August Johann Rösel von Rosenhof (����–����) 
in Der monatlich herausgegebenen Insecten-Belustigung (����). ���  Notably, it seems that 
Scopoli does not favor Rösel von Rosenhof as a source of color terms, as the latter often 
uses words that Scopoli perceived as arbitrary and unclear (e.g. brown-red, reddish 
brown, black-brown, yellowish brown, yellow-green).���  Rösel von Rosenhof only rarely 
references familiar things (e.g. grass green, brick red, orange-colored, sea green).���

Many of Scopoli’s color terms were introduced to the scienti�c community by 
Sachs and Charleton, who, for instance, both reference castaneus and carneus. Sachs 
also lists cervatus (dark dull yellow), cinnamomeus (cinnamon-colored), arantiatus 

260	 �e other color names in Poda’s book are aeneus, albus, argenteus, aureus, caeruleus, ferrugineus, 
�avus, glaucus, luteus, murinus, niger, rufus, virescens, and viridis; see Poda 1761, 71, 115. In 
the letter to Linnaeus, Poda records descriptions of some insects, including their color names 
(murinus, nigrus, albus, rubrus, multicolores, fulvus, �avus, ferrugineus, subluteus, rufus, hyalinus, 
lividus) as well as some modi�ed terms, such as nigredine alba and �avicante. Uppsala, University 
Library, Linnaean correspondence, L3173 from Poda, Nic. to Linnaeus, Carl, 27 December 
1762.

261	 Canelle (Réaumur 1734, 1:82, 103, 245, 278, 304, 444, 515), Café (Réaumur 1734, 1:514–515), 
Paille (Réaumur 1734, 1:279, 303, 310, 338, 489, 564).

262	 Pomerantzenfarbe/Pomerantzen-gelbe (Frisch 1730, 4, 8, 9, 33; Rösel von Rosenhof 1746, 92), 
Castanien-braun (Frisch 1730, 30), Menje (Frisch 1730, 9), Rosen-farbe or Rosen-roth (Frisch 
1730, 4; Rösel von Rosenhof 1746, 44), Zinnober-roth (Frisch 1730, 9), Meer-grün (Rösel von 
Rosenhof 1746, 105).

263	 See p. 47 above. 
264	 Braun-roth, röthlicht-braun, schwarz-braun, gelblich-braun, and gelb-grün (Rösel von Rosenhof 

1746, 1:27, 47, 84, 198, 284); Graß-grün (Rösel von Rosenhof 1746, 1:76, 88, 147); Ziegel-roth 
(see Rösel von Rosenhof 1746, 1:236). On Pomerantzenfarbe/Pomerantzen-gelb and Meer-grün, 
see n. 262 above.
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(orange-colored), russeus, and vinosus (wine-colored).���  Meanwhile, Charleton includes 
citrinus (citron-colored), Isabella, caryophylleus, and limoneus in his nomenclature.���  
�erefore, we can assume that Scopoli adopted some Latin color terms from Sachs 
von Lewenhaimb and Charleton with minor modi�cations. Considering that Scopoli 
taught chemistry and metallurgy at the Bergakademie Schemnitz, we may further 
speculate that he was also acquainted with Della storia naturale delle gemme, delle 
pietre, e di tutti i minerali, ovvero della �sica sotterranea (����) by the Italian scholar 
and abbot Giacinto Gimma (����–����). 

Another publication from which Scopoli may have culled some color terms is 
Nova plantarum genera (����) by the natural historian Pier Antonio Micheli (����–
����). �is book on fungi features an impressive color vocabulary. I counted ���color 
terms, of which �� have perfect matches in Scopoli’s Explicatio colorum. �ese matching 
terms include cinnabarinus (which Scopoli spells cinnaberinus), aurantius, stramineus, 
murinus, castaneus, carneus, cervinus, ferrugineus, and griseus.���  Nonetheless, since 
Scopoli does not report his textual sources for color terms, his familiarity with the 
works of Charleton, Sachs von Lewenhaimb, and Micheli remains merely hypothetical. 
Regardless of these potential correspondences, at least seven color terms in Scopoli’s 
Explicatio colorum appear to be original, as they are not present in the aforementioned 
color nomenclatures.���

Reception of Scopoli’s Standard Colors

Although Scopoli does not include a color chart in Explicatio colorum, his contribution 
is nonetheless particularly relevant to the historical development of natural color 
charts. Scopoli made the �rst attempt to enhance Linnaeus’ color terminology, and 
he o�ered two methods to standardize nuances: optical mixing with color disks and 
the use of color terms that could be easily associated with familiar things. �e latter 
approach was already a common practice, as Gimma reveals:

265	 Sachs von Lewenhaimb 1665, 367, 368, 371; Charleton 1677, 68, 73. Scopoli’s terms do not 
always fully match those of Sachs von Lewenhaimb. Unlike Sachs von Lewenhaimb, Scopoli 
uses cervinus, aurantius, and vinaceus.

266	 Citrinus and Isabella are the only peculiar terms given identically by Charleton and Scopoli. 
Charleton’s other color terms are only reminiscent of Scopoli’s; Caryophylleus is similar to 
caryophyllinus, and limoneus resembles limoniatus; see Charleton 1677, 67–68, 71. �e pale 
gray-yellow or brownish-yellow “Isabella” color was allegedly the color of the underwear worn 
by Isabella Clara Eugenia Habsburg (1566–1633) throughout the three-year Siege of Ostend 
(1601–1604). However, the term was already in use earlier; Isabella, Adj. [and n.] 2019.

267	 On Micheli, see also pp. 97–98.
268	 �ese color terms are corallinus, hepaticus, pudorinus, moschatinus, osseus, haematiticus, capparinus, 

and umbrinus.
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Colors have often received their names from those things, in which they have 
come �rst, or in which they mostly show their quality. So, other [colors] are 
named after herbs, �owers, plants, trees, and fruits, […] others are named after 
the sky or celestial things […] others after those, which are called elements, 
[…] others after metals or ores. […] Others are named after stones […]. Oth-
ers are named after animals, or parts of animals […]. Others are named after 
persons.���

Scopoli adopted this tradition and gathered established color terms from a range of 
sources, speci�cally seeking out the most e�ective color names for use in entomology. 
Like Linnaeus, Scopoli devised a Latin color terminology that appealed to an 
international public. His e�orts were clearly acknowledged by other entomologists, 
though they considered optical mixing to be too transient and thus explored new 
possibilities to secure color appearances. 

It is highly likely that Scopoli partly inspired Jacob Christian Schä�er’s publication 
of a booklet in ����, which o�ers an alternative method to standardize colors for 
natural history and for entomologists in particular. With regard to Scopoli’s method, 
Schä�er probably questioned why it was necessary to undergo such a complex process 
to standardize color terms when they could instead be displayed in images.���  �e 
absence of the images in Entomologia carniolica undermined Scopoli’s work, as his 
readers struggled signi�cantly to compare the described specimens with their own. 

Without the images, readers had only Scopoli’s incredibly precise descriptions and 
his instructions for building colored disks to visualize his color terms.���  �is procedure 
was highly complicated, which must have discouraged many scholars. Schi�ermüller, 
for example, praised Scopoli’s e�orts but stressed the shortcomings of his method. 
He maintained that the colors of the rotating disks are simply “an ephemeral optical 
illusion” that changes according to the rotation speed of the top.���  Schi�ermüller also 
recognized the absence of many nuances from Scopoli’s nomenclature and recalled 
often obtaining “almost only light gray and mostly quite whitish-gray colors” when 
trying to �nd new nuances with the color top.���  Finally, Schi�ermüller claimed that 

269	 “Hanno spesso ricevuto il loro nome i colori da quelle cose, in cui si sono prima veduti, o in 
cui più mostrano il loro pregio. Così altri si dicono dall’erbe, da’ �ori, dalle piante, dagli alberi, 
e da’ frutti, […]. Altri prendono il nome dal Cielo, e dalle cose celesti […]. Altri da quei, che 
appellano Elementi […]. Altri da’ Metalli, o minerali […]. Altri lo prendono dalle pietre […]. 
Altri si prendono dagli animali, o dalle sue parti […]. Altri si prendono da’ nomi […]” Gimma 
1730, 122.

270	 On Schä�er, see p. 175. 
271	 �e entomologist Ignaz Rudolph Schiner (1813–1873) commends Scopoli’s rigor in Entomologia 

Carniolica; see Guglia 1972, xvi. Scopoli’s precision is even described as “scary” (ängstlich); Dr. 
D...s 1785, 365.

272	 See p. 50 below.
273	 “fast nur graulichte, und meistens ganz weißlichtgraue Farben” Schi�ermüller 1771, 2, n. **. 
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optical mixing is misleading because it produces very di�erent mixtures than “in all 
sort of painting, dyeing, mixing powders, combining thin threads and even in two 
such colored rays, after the isolation of the other admixed ones.”���  Nonetheless, 
Schi�ermüller was partly receptive to Scopoli’s terminology, and he uses Scopoli’s 
color term cinnerabinis, inter alia, in his letter to Scopoli dated September �, ����.���  

In ����, the evangelical parson and zoologist Johann Friedrich Wilhelm Herbst 
(����–����) included Scopoli’s standard colors in the second volume of a series 
entitled Kurze Einleitung zur Kenntniß der Insekten, für Ungeübte und Anfänger (Short 
Introduction to the Knowledge of Insects, for Unpracticed and Beginners), which introduces 
the study of entomology for beginners. Scopoli’s standard colors can be found in the 
unit on butter�ies on pages �� and ��, where Herbst explains that entomologists “do 
not have a single word for each color mixture” to describe the various colors displayed 
on the wings of butter�ies.���  Herbst o�ers a German-Latin list of the most prominent 
colors, but he does not credit Scopoli’s Explicatio colorum as a textual source. �is 
color list covers only the nuances generated through optical mixing and not the terms 
that reference familiar things. 

Herbst also includes a translation of Scopoli’s ratio of primaries to produce these 
nuances. However, he does not grasp that Scopoli identi�ed these hues through optical 
mixing instead of paint mixing. For instance, Scopoli names one of his standard colors 
minius (red lead), which notably verges toward orange, and uses this Latin name to 
describe an orangey nuance produced by rotating a disk colored with six parts cinnabar 
and two parts Prussian blue.���  Herbst misinterprets and translates Scopoli’s minius 
as violet because the pigmentary mixture of cinnabar and Prussian blue yields a sort 
of violet. In fact, Schi�ermüller cites minius as his �rst example in his argument that 
optical mixing is a misleading technique to establish a standard color terminology 
because optical mixtures are not as well known as pigment mixtures. Schi�ermüller 
states that orange is notably produced by mixing red and yellow pigments, yet Scopoli claims 
that orange results from optically mixing red and blue pigments. Schi�ermüller writes, 
“according to the experience of the Mine Inspector [Scopoli], on the disk instead they [red 
and blue] generate red lead […], whereas usually minius or red lead […] displays orange.”���  

274	 “In aller Art zu malen, im Färben, in vermischten Pulvern, in vereingten feinen Fäden, und 
sogar in zween solchen, nach Absönderung der übrigen, vermengten Lichtstralen” Schi�ermüller 
1771, 3, n. **. He gives the example of red and blue colorants that, when mixed, always produce 
violet colors (in subtractive mixtures). 

275	 “lineolis fulvis ac pene cinnerabinis” (“the little lines [are] yellow or almost red”); Verona, 
Biblioteca Civica, Fondo Scopoli Giovanni Antonio, Nr. 691, Letter no. 157.

276	 “nicht zu jeder Farbenmischung ein eigenes Wort haben” Herbst 1786, 31.
277	 “Violett. Minius. Roth 6 �[eile] blau 2 �[eile]” Herbst 1786, 32; Fitzhugh 1986, 114; Eastaugh 

2008, 270.
278	 “Auf der Scheibe entgegen erzeugen sie, nach des Hrn. B.R. Erfahrung die Menigfarbe. […], 

wo doch sonst die Menig – oder Minienfarbe […] Orange ausdrücken” Schi�ermüller 1771, 
3, n. **.



58    2  Natural Color Charts: Naturalists and Their Color Words

Scopoli’s (and Poda’s) method to standardize colors with optical mixing and 
Scopoli’s standard colors were mentioned again in ���� in an essay by Johann Gottfried 
Voigt entitled “Beobachtungen und Versuche über farbigtes Lichts, Farben und ihre 
Mischung” (“Observations and Experiments on Colored Lights, Colors and their 
Mixtures”), which was published in Neues Journal der Physik.���  Voigt’s interest in 
Scopoli’s Explicatio colorum is limited to his experiments with the color disk. Voigt 
explains that color could be “synthetically” (i.e. optically) mixed by using a spinning 
disk.���  In this publication, Voigt repeats some of the optical mixing experiments 
recounted by the physicist Christian Ernst Wünsch (����–����), who used a black 
color disk on which he applied swatches of silk and sateen.���  After completing his 
experiments, Voigt discovered Scopoli’s standard colors and decided to quote them for 
comparison.���  Voigt notices that not all of his results match Scopoli’s optical mixtures, 
which is likely because he used di�erent pigments.���  

By the beginning of the ��th century, no considerable progress had been made 
toward overcoming the di�culties of standardizing color terms and color appearances. 
Entomologists were still arguing about which method was superior. In Histoire 
naturelle, générale et particulière des crustacés et des insectes (����), Pierre-André Latreille 
(����–����) writes that even though almost all speci�c distinctions of insects are 
based on their colors, few essential articles in natural history had illustrated many 
color variations or resolved ambiguities and uncertainties about color terminology. 
Regarding attempts to systematize color terminology and color appearances, Latreille 
names only Scopoli, Moses Harris, Abraham Gottlob Werner, Jean Baptiste Antoine 
de Monet, and Chevalier de Lamarck (����–����).���  In his book, Latreille describes 
Scopoli’s “ingenious method […] to compose di�erent color hues” and translates 
Scopoli’s color names into French, with the exception of those named after familiar 
things.���  Despite his admiration for Scopoli’s work, Latreille prefers Lamarck’s échelle 
chromométrique (chromometric color ladder, ����) because it includes “all possible 

279	 Voigt was possibly a tutor as well as an owner of a publishing house and the �rst lending library 
based in Jena; see Martino 1990, 86.

280	 “synthetisch” J. G. Voigt 1796, 249.
281	 J. G. Voigt 1796, 250. In his Versuche und Beobachtungen über die Farben des Lichtes (1792), 

Wünsch argues that white light is composed of three primary colors: green, red, and violet. His 
color theory was ridiculed by Goethe; see Hentschel 2014, 157.

282	 A passage from Scopoli’s Explicatio colorum is given verbatim in a footnote spanning two pages 
of Voigt’s essay; see J. G. Voigt 1796, 251–252, n. *.

283	 Like Scopoli, Voigt obtained a coral red color by subdividing the disk into six red parts and 
two green parts. However, he was not able to produce Scopoli’s color hepaticus; see J. G. Voigt 
1796, 256.

284	 Latreille et al. 1802, 317–338. Interestingly, Werner’s color nomenclature was devised to establish 
standard colors for minerals rather than insects. On Werner, see pp. 62–64.

285	 “le moyen ingénieux […] pour composer les diverses teintes des couleurs” Latreille et al. 1802, 
320–321, 320–324. 
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natural colors.”���  Here, the term “natural colors” refers to colors that exist in nature. 
Yet, it is di�cult to understand how Lamarck’s color ladder could be more useful than 
Scopoli’s color disks given that it was published without color. 

Lamarck’s example clearly elucidates why natural historians continued to debate 
about methods to establish a standard and international color nomenclature. In the 
mid-�� th century, they had not yet adopted the use of natural color charts to normalize 
color terms, and they clung to the tradition of listing color terms without samples. 
�e reluctance of natural historians to adopt color charts is further highlighted by the 
contributions of Werner, who, like Scopoli, compiled a color list but never published 
a color chart. Nonetheless, Werner’s story indicates that naturalists were not skeptical 
of color samples but encountered signi�cant challenges in attempting to publish color 
charts. �us, between the publication of Waller’s Tabula colorum and the arrival of 
Carl Ludwig Willdenow’s Farbentabelle (����) for fungi and lichens (see pp.����–���), 
natural color charts remained tools only for use in lessons and practice. 

2.5	 Werner and Natural Color Charts in Mineralogy

From Pliny to several medieval lapidaries and Agricola, the study of stones, minerals, 
and metals assumed importance during the ��th century. �ese raw materials were 
utilized to produce utensils, tools, instruments, jewels, pigments, accessories, medicines, 
and artifacts, and their study was foundational to early modern technology. Because 
stones are the origin of numerous pigments, many ancient and early modern natural 
historians recognized the value of distinguishing them by color. Pliny was the �rst 
to announce a classi�cation of stones according to color, but never ful�lled this goal. 
Instead, Agricola provided the �rst mineralogical classi�cation according to �� di�erent 
colors.���  While in ����, Anselm de Boodt emphasized the signi�cance of color in 
the study of stones and gems (though he followed trichromacy rather than Agricola’s 
system),���  in ����, Aldrovandi coined the term giologia (geology) to distinguish this 
discipline from botany and zoology.���  He presented this neologism in his last will and 
testament in the hope that future generations of scholars would explore the origins of 
minerals and fossils and the earthly phenomena behind, for instance, the discovery of 
marine fossils in the mountains, thus initiating the study of the origin of the earth.���  

286	 “toutes les couleurs naturelles possibles” Latreille et al. 1802, 333. On Lamarck’s color ladder, 
see Lamarck 1797; Boskamp 2016; Kuehni 2016.

287	 See p. 19 above.
288	 On De Boodt, see p. 261.
289	 Fantuzzi 1774, 81; Vai 2003, 93–96; Bartorelli, Levy, and Carneiro 2015.
290	 Vai and Cavazza 2006, 54–55.
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It took more than two centuries for geology to become an independent science. 
Only in the late ��th century were universal theories formulated to explain the origins 
of rocks, mountains, and continents. �e three most prominent �gures behind these 
theories were the German mine inspector Abraham Gottlob Werner (����–����), the 
Italian geologist Abbé Anton Lazzaro Moro (����–����), and the Scottish geologist 
James Hutton (����–����). Werner was a Neptunist, while Moro and Hutton were 
Plutonists. In broad terms, Neptunism (from Neptune, the Roman god of waterbeds 
and seas) dictates that water is the primary agent behind the formation of rocks, 
and the ocean once covered the whole surface of the earth in “a thick mixture of 
minerals and water.”���  Slowly, granular deposits of material formed strata of rocks 
that eventually created the modern face of the planet. In contrast, Plutonism (from 
Pluto, the Roman god of the underworld) states that the principal agent behind the 
origin of rocks is the heat that emanates from the depths of the earth. Violent volcanic 
eruptions forced fused material out of the incandescent core of the planet, which then 
solidi�ed into rocks.���  

Although Plutonism proved to be correct, Neptunism “dominated geology until 
the late ����s.” ���  It was more widely accepted than Plutonism because it was perceived 
as a better explanation of geological phenomena. Consequently, Werner’s name was 
preceded by the enormous success of his theory on the origin of rocks in the ��th 
and early ��th centuries. Besides establishing the outdated Neptunist theory, Werner 
merged the science of cartography with the study of the geographical distribution 
of stones, minerals, and ores to create an independent science called petrography.���  
He developed a method to systematically depict these objects on a geographical map 
by means of standardized colors and symbols. Moreover, he devised a system for the 
identi�cation and classi�cation of minerals according to their external characteristics, 
of which color is listed as the �rst and most relevant. 

As compellingly argued by Rachel Laudan, Werner “decided with all due 
deliberation to abandon the search for the universal, the essential, and the permanent, 
and to turn instead to the contingent, the accidental, and the transitory.”���  He 
moved against the current of modern natural history and alternatively embraced a 
pre-Linnaean approach that adopts Agricola as its model. For his new classi�cation 
method, Werner printed a list of color names linked to mineral specimens as references 
for the hues and published it in Von den äußerlichen Kennzeichen der Fossilien (On the 
External Characteristics of Fossils, ����). ���  However, he and his students also used color 
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charts as visual tools for comparison with the colors of minerals. As I demonstrate, 
Werner’s method stems from the artisanal practice and is inspired by pigmentary color 
charts. Yet, the color charts produced by his disciples move away from colorants and, 
like the urine scales and Waller’s Tabula colorum, deploy pigments only to single out 
hues and their corresponding terms.

Abraham Gottlob Werner 

Werner was born on September ��, ���� in Wehrau (now Osiecznica, Poland). He was 
the son of a local metallurgical inspector (Hütteninspektor), Abraham David Werner. In 
����, Werner started attending the orphan school in Bunzlau (present day Boles�awiec, 
Poland), and he became an ironworks clerk at Wehrau in ����.���  Five years later, 
Werner enrolled at the Bergakademie (mining school) in Freiberg, Saxony, which was 
founded in ���� by Prince Francis Xavier of Saxony (����–����).���  In ����, he moved 
to the University of Leipzig, where he studied under the physician and mineralogist 
Johann Carl Gehler (����–����). ���  According to Werner’s short autobiography, he 
began working on his �rst publication, Von den äußerlichen Kennzeichen der Foßilien, 
in ����, and he completed it the following year. �e Leipzig bookseller and printer 
Siegfried Lebrecht Crusius (����–����) published the book in ����, after Werner had 
already returned to Wehrau.���  

In February ����, Werner was appointed as a professor of mining (Bergbaukunst) 
and mineralogy as well as the inspector at the Bergakademie in Freiberg. He assumed 
these roles on Easter of the same year.���  Werner was o�ered these positions by Carl 
Eugenius Papst von Ohain (����–����), the son of the Saxon mining o�cial who was 
involved in the successful development of Western hard-paste porcelain.���  Werner 
taught at the Bergakademie in Freiberg for more than �� years. He was a talented 
professor and “in his own day […] the most famous and in�uential geologist in the 
world.”���  Werner attracted students from all over Europe, the most famous of whom 
are Alexander von Humboldt (����–����), Carl Friedrich Christian Mohs (����–����), 
Robert Jameson (����–����), Henrik Ste�ens (����–����), Nathanael Gottfried Leske 
(����–����), and George Bellas Greenough (����–����). ���  

297	 Mühlfriedel and Guntau 1967, 9–10; Kleczkowski 2003, 46; Haberkorn 2004, 80.
298	 Rapprich et al. 2019, 348.
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303	 Ospovat 1967, 219.
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In ����, Werner was commissioned to survey the territory of the Electorate of 
Saxony to �nd repositories of ores, minerals, and coal. For this purpose, he elaborated 
a system of rules to color geognostical (geological) maps with �� colors or colored 
patterns for an identical number of rock types.���  Werner never managed to accomplish 
this survey or publish his set of color conventions for washing maps, though they 
were passed down to and disclosed by his students, particularly Georg Gottlieb 
Pusch (����–����) and Robert Jameson, at the beginning of the ��th century.���  In 
Werner’s theory of minerals, which was called oryctognosy (Oryktognosie), color is a 
fundamental trait of stones for both the classi�cation of minerals and the production 
of petrographical maps. In the following sections, I focus on the color terminology 
that Werner compiled for his method to classify minerals, which led to the emergence 
of late ��th-century natural color charts. 

Werner’s Main Colors

In Von den äußerlichen Kennzeichen der Fossilien, Werner provides a system to identify 
and describe minerals according to their external properties or qualities. According 
to Werner, the traits of minerals that can be detected by the �ve human senses 
constitute these “external characteristics.”���  In the second chapter, he presents a 
historical overview of these external properties and expresses disagreement with their 
arrangement in Linnaeus’ Systema naturae, where the Swedish botanist ranks color 
as the eighth and last accident for identifying minerals.���  In what is likely another 
reference to Linnaeus, Werner asserts, “therefore err those Mineralogists who consider 
the Colour as an uncertain distinctive character of Fossils.”���  He contends that, 
“among the common generic characters of Fossils, Colour is the �rst which strikes the 
senses. It is also one of the most certain characters.”���  Werner considers color to be 
the most clearly distinguishable and reliable property of minerals as well as crucial to 
their identi�cation; thus, he lists it as the �rst one. 

In the same chapter, Werner reasons that his main colors are not Newton’s 
primaries but instead a di�erent set of main colors. While white and black are relevant 

305	 Polenz 2016, 156–159.
306	 Polenz 2016, 161–164.
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categories for minerals and stones, Newton’s 
color theory perceives them as the sum and 
absence of all colors, respectively, and does 
not include them in the seven primaries.���  
In Werner’ work, black and white are part 
of the eight main colors, which are listed 
in the following order: white, gray, black, 
blue, green, yellow, red, and brown.���  
Beyond the inclusion of white and black, 
Werner’s main colors di�er from those 
of Newton in that they also feature gray. 
Moreover, Werner subordinates several 
shades, or varieties (Abänderungen), to each 
main color, thereby increasing the list to 
���nuances (Fig. �.� ).���  �ese nuances form 
a nomenclature that Werner constructs in 
line with Schä�er’s rules (see pp.���� and 
���–���). As prescribed by Schä�er, Werner 
sometimes bases his nomenclature on clear 
references to “substances in common life,” 
as in the cases of Milchweiß (milk white) and 
Citrongelb (citrus yellow).���  He draws from 
metals for other color names, including 
Kupferroth (copper red) and Bleygrau 
(lead gray), or from colorants, such as for 
Indigblau (indigo), Berlinerblau (Prussian 
blue), Carminroth (carmine), and Ockergelb 
(yellow ochre). Warner assigns the name 
of a person or family to a color in only 
two cases: Isabellengelb (Isabella yellow) and 
Oraniengelb (orange-yellow, referring to the 
House of Orange-Nassau). For hues with 
no obvious comparison in everyday life, 
Werner combines two color names, as in 
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Grünlichweiß (grayish white).���  In addition, Werner discriminates between degrees 
of lightness, which he conveys with four premodi�ers: dunkel (dark), hoch (clear), 
lichte (light), and blaß (pale).���  �ese premodi�ers could be applied to every nuance 
to further expand the nomenclature to a set of ��� color terms, which can be used 
alongside further adjectives to describe all colors of mineral specimens.���  

However, Werner’s nomenclature alone proved di�cult to use without visual 
examples of the actual hues of his �� (or ���) nuances. Indeed, Werner does not provide 
colored samples of his color variations; he simply names them based on a mineral of 
that color, a putative mixture, or even another parallel, such as a color visible on the 
spectrum.���  Unlike Schä�er’s mixtures, though, Werner’s do not seem to be actual 
mixtures of colorants. For instance, Werner’s red variation Morgenroth (aurora red) 
is compared to the mineral crocoite. Werner maintains that this color variety is a 
mixture of scarlet red and orange-yellow, yet, in his opinion, this color simultaneously 
corresponds to the pigment red lead.���  Furthermore, Werner’s variety Gelblichgrau 
(yellowish gray) is “a pale-grey mixed with more or less yellow” that resembles the color 
displayed by argillaceous ironstone and chalcedony.���  It is di�cult to discern what 
exactly Werner means by “mixed.” �e example of aurora red reveals that Werner’s 
mixtures are as abstract as his colors. Indeed, Werner equates the pigment red lead, 
which notably verges toward orange, to a mixture of red and yellow. In turn, this 
mixture is representative of the variety aurora red, which we can thus identify as an 
orange hue. Similar examples are scattered throughout the nomenclature. Werner uses 
pigment names only to identify well-known things that can help readers envision the 
speci�c variety being described. 

Applications of Werner’s Color Nomenclature

With this color nomenclature, Werner aimed to deliver a normalized color terminology 
for mineral identi�cation, description, and classi�cation. He considered his text to be 
the main vehicle of such information. Werner’s notion of color standards is opposite 
to that of Schä�er, whose Entwurf einer allgemeinen Farbenverein initially inspired 
Werner to set up his own color nomenclature. Unlike Werner, Schä�er advocates for 
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the use of colored illustrations to formulate concise natural history descriptions.���  His 
approach promotes the standardization and reproducibility of paint admixtures by 
means of set recipes used for hand-colored plates. �is solution was devised to address 
the recurrent unsatisfactory quality of coloration performed by untrained colorists.���  

However, a nomenclature of colors was not indispensable to this purpose and 
could be easily replaced by a numerical or alphanumerical system. Schä�er’s solution 
was not innovative, as artists had already extensively utilized color charts attached to 
recipe books to control color quality and reproducibility. Meanwhile, Werner’s manual 
is not complemented by colored images or a color chart to illustrate his examples. His 
color terms are merely names that his students and readers could adopt to describe 
mineral specimens. �erefore, Schä�er and Werner embody two di�erent epistemic 
approaches to color standardization in ��th-century natural history, which emphasizes 
the fundamental dichotomy between visual representation and textual description 
(i.e. image versus word).

Nonetheless, the fact that Werner provides his color varieties with mineral and 
other examples implies that his readers were either highly knowledgeable about the 
chromatic features of these objects or, more likely, would need to have access to a visual 
aid to visualize Werner’s colors. With such a tool, readers could unmistakably compare 
their mineral specimens to Werner’s colors and consequently learn to discriminate 
between, for example, Isabellengelb and Weingelb. �e required visual aid was most 
likely a mineral collection, as Werner’s evocative color names mostly parallel types 
of minerals. Without a mineral collection on hand, readers might have struggled to 
recognize or discriminate between Werner’s color varieties. Werner’s method was also 
rendered vulnerable by the lack of a printed color chart in his book. For this reason, 
Werner’s nomenclature could have been easily misunderstood, subjectively interpreted, 
or misapplied for the description and identi�cation of minerals. 

Werner was fully aware of the shortcomings of his method. In this regard, he 
lamented that Schä�er had not produced a color chart for the mineral kingdom, as he 
would have employed it without hesitation.���  To overcome this lacuna, Werner and 
his disciples opted for the most obvious solution: creating sets of mineral specimens 
exemplifying Werner’s color varieties. While the precise appearance of these sets is not 
known, we may assume that small pieces of the minerals were mounted on a base and 
stored in boxes so that the collection could be portable. Notably, Déodat de Dolomieu 
(����–����) owned a “collection of ��� pieces made in Freiberg in Saxony, and arranged 
by one of Werner’s students, forming an independent suite to give knowledge of the 
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system of this scientist.”���  Robert Jameson, a Scottish natural historian and student 
of Werner, refers to such a collection as a “Colour-Suite of Minerals” in the second 
edition of A Treatise on the External, Chemical, and Physical Characters of Minerals 
(����). ���  Jameson’s own “Color-Suite of Minerals” was assembled in Freiberg under 
Werner’s supervision by Jameson’s friend, Heinrich Wilhelm Meuder.���  In the �rst 
edition of A Treatise on the External Characters of Fossils (����), Jameson does not 
explicitly mention a “Color-Suite of Minerals,” but he explains that colors of minerals 
could be used to determine the number of standard colors and their varieties and to 
arrange them in “a connected series or circle.”���

Jameson’s passage suggests that the specimens in these sets were arranged in a 
circle such that the �rst white type (Helles Weiß, represented by white quartz) and the 
last variety of brown (Schwärzlichbraun, represented by bog iron) were contiguous. 
Even though the actual appearance of these color suites is currently unknown, Werner’s 
method certainly aroused a great deal of interest and was enthusiastically received 
across Europe. His students and other mineralogists appealed to Werner for similar 
sets of minerals, and Goethe reportedly possessed one that was assembled by Johann 
Friedrich Wilhelm von Charpentier in ����.���  

However, referencing mineral suites was not the only method to visualize 
Werner’s colors. In ����, Werner’s student Johann Friedrich August Breithaupt (����–
����) claimed that four methods were available to prepare a color chart for mineral 
description: �rst, with samples painted on paper, which was easy to prepare but 
subject to decay; second, with dyed swatches of fabric pasted onto a leaf; third, with 
common fruits, �owers, and insects as references; and fourth, with colored porcelain 
tablets or mosaic tiles.���  

In ����, Jameson stated that, many years prior, “Werner proposed to publish 
tables of colours, but never had leisure to get them executed.”���  Jameson assumes that 
Werner abandoned this wish because of his skepticism about color charts painted on 
paper. Some colorants are notably unstable when applied with water-based media 
and can fade or blacken, which would render them useless for Werner’s purposes. 
Jameson’s statement refers to the natural color charts that some of Werner’s disciples 

324	 “une collection de deux cents morceaux, fait à Freyberg en Saxe, et classée par un élève de M. 
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included in their books in the late ��th century. He maintains, “Werner, I believe, 
does not now expect much bene�t from such tables, on account of the colours so 
soon fading.”���  Jameson argues that Werner proposed a more durable alternative to 
overcome this problem: “tables to be prepared by one well acquainted with colours, 
and to be painted and burnt in enamel.”���  �ese tables were likely similar or identical 
to the porcelain tablets that Breithaupt described �� years later as the fourth method to 
create a color chart. Werner owned ��� colored porcelain tablets (Fig. �.�� ) that were 
produced at Meissen presumably between ���� and ����. As Breithaupt’s text implies, 
we may assume that Werner used this collection of enameled porcelain tablets as a 
teaching aid during his last years as a professor in Freiberg.���  

As I demonstrate below, similar porcelain tablets or fragments of waste porcelain 
were commonly used in porcelain manufactures to test the outcome of color glazes and 
to catalog every newly developed nuance. �ese samplers were called inventaires and 
were linked to a register of recipes.���  �e porcelain plates in Werner’s collection may 
have served such a purpose at the Meissen porcelain manufacture before they became 
color guides for students of mineralogy. Or perhaps Werner had these porcelain tablets 
painted to display a selection of nuances from Prange’s Farbenlexicon.���  

�e second method Breithaupt describes to chart Werner’s colors is with a 
collection of dyed swatches. �is method might have been popular among Werner’s 
students and would explain why George Bellas Greenough sewed �� di�erently colored 
rectangular fabric swatches into his notebook On Colours (Fig. �.� ). Yet, the color 
names with which these swatches are labeled do not match any of Werner’s color 
varieties, and they betray their original function as samplers for selling textiles (e.g. an 
orange color called souci, a brown called barbe de Socrate, a dark blue called Eminence). 
�e use of specimens of dyed fabric was a common commercial strategy among drap 
dealers, who traveled with textile samplers. Similarly, dyers recorded the processes for 
replicating a shade in their notebooks, where they sometimes stitched the material 
results of these operations.���  

Regardless of its poor reputation, the �rst method Breithaupt identi�es was 
probably the most widespread, as it was relatively cheap and easy to paint samples on 
a paper support. Werner allegedly mistrusted color charts painted on paper, yet he 
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also hoped to publish some. �us, despite his skepticism, Werner deliberately decided 
to resort to color charts painted on paper. In this regard, it is notable that Werner’s 
handwritten Nachlass in Freiberg discusses color at length in two of its volumes: volume 
� ( Geognosie) and volume �� (Oryktognosie). �ese two volumes contain all ���color 
charts, six of which were published for the �rst time by Kathrin Polenz in ����.���  
Polenz has framed these color charts as Werner’s attempts to examine the colorants 
available on the market with the goal of establishing color standards for petrographical 
maps.���  Two color charts – one of �� pigment samples entitled “Sample of the colors 
occurring within the Braunschweig ink color case” (Fig. �.� ) ���  and one entitled Color 
Denomination in Petrographical Maps by C. A. Engelbrecht (Fig. �.� )���  – are presented 
in volume �, where Werner gathers his notes on the standardization of colors to wash 
geological and petrographical maps.���  �e title of this volume, Geognosie, refers to the 
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realm of mineralogy dealing with “the abstract and 
systematic knowledge of the solid earth.”���  

Meanwhile, volume �� is entitled Oryktognosie, 
which represents the study of minerals and their 
external characteristics.���  �is volume contains four 
color charts, of which three have been published by 
Polenz. Of these, I discuss two that appear to be quite 
similar.���  �e �rst ( Fig. �.�� ) is a grid comprised of 
��� rectangles outlined in lead pencil. Only �� of 
these rectangles are colored. �e second (Fig.��.�� ) 

has more color samples, but the color chart is arranged more chaotically, with some 
green and brown brushstrokes spilling out of the rectangular outlines. �is second 
color chart is particularly relevant because Werner wrote �� color names in lead pencil. 
�ese colors can be grouped into red, green, and blue categories. Interestingly, of these 
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Bd.�7, p.�59r
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�.�� Anonymous/Abraham Gottlob Werner?, natural color chart, in: Abraham Gottlob 
Werner, Oryktognosie, (c. 1774–1790). Freiberg, TU Bergakademie, Universitätsbibliothek, 
Werner Nachlass, Handschriftlicher Nachlass, Bd. 13, p. 280r

�.�� Anonymous/Abraham Gottlob Werner?, natural color chart, in: Abraham Gottlob 
Werner, Oryktognosie, (c. 1774–1790). Freiberg, TU Bergakademie, Universitätsbibliothek, 
Werner Nachlass, Handschriftlicher Nachlass, Bd. 13, p. 283r



2.5  Werner and Natural Color Charts in Mineralogy   71

color terms, �� perfectly match varieties in Werner’s color nomenclature published in 
����. ���  �ese two color charts are bound in volume �� within the section “Über die 
Farben der Mineralien” (“On the Colors of Minerals,” pages ��� to ���). Here, Werner 
presents his rules for color naming and evaluates the advantages of using German 
over French.���  Considering the location of these color charts and their terminological 
similarity with Werner’s color nomenclature, it appears that they were painted to 
standardize hues in the mineral kingdom and not for coloring petrographical maps. 

Peter Schmidt has maintained that Werner himself limned the prints engraved 
in the books he owned.���  We may therefore suppose that Werner washed these color 
charts as well. As mentioned, Werner had an interest in colorants.���  Yet, his color 
charts (Figs.��.��–�.�� ) bear no indication of the pigments he used. One of the charts 
features some terms from Werner’s color nomenclature and can be construed as a 
natural color chart. Although the other does not include color names, its location in 
volume �� makes it plausible that it is a natural color chart as well.

Werner’s motives for painting these natural color charts have not received a full 
treatment. In view of new information, we can infer that the charts were originally 
either Werner’s personal guidelines for formulating an updated color nomenclature, 
tools for teaching his classi�cation method, or drafts for a color chart that he intended 
to publish. �e last option is consistent with Jameson’s statement regarding Werner’s 
unful�lled project of issuing a color chart.���  However, a clearer answer can be obtained 
by estimating a date for the section “Über die Farben der Mineralien” in volume �� 
of Werner’s notebooks based on the many color nomenclatures bound in this volume 
before the color charts (pages �� to ���) and compiled in several languages (Latin, 
German, English, French, Spanish, Swedish). �ese handwritten color nomenclatures 
consist of not only color terms dating back to Werner’s Von den äußerlichen Kennzeichen 
der Foßilien (����) but also some listed by his disciples after ����. �is new evidence 
suggests that the handwritten nomenclatures in volume �� may be dated to after ����. 
Consequently, the color charts in this volume may also postdate ���� and could be 

345	 �e color terms in Fig. 2.11 are “Morgenr[ot], Ziegelroth*, Scharlachzinnoberroth**, Fleischroth, 
Blutroth, Kupferroth, Carminr[ot], Carmoisinr[ot], Pfersichblüthr[ot], Mordorer[ot], [illegible], 
Spangr[ün], Berggr[ün], Äpfelg[rün], Grasgr[ün], Lauchgr[ün], Oliveng[rün]*, Zeisigg[rün], 
indig b[lau], Berliner b[lau], viol bl[au]**, lasur bl[au], schmaltenb[lau], him[m]elbl[au]” (* 
indicates that the term is not in the 1774 nomenclature; ** signi�es that a term is reminiscent 
of one in the 1774 nomenclature).

346	 On this, see Freiberg, TU Bergakademie, Universitätsbibliothek, Werner Nachlass, 
Handschriftlicher Nachlass, Bd. 13, p. 265v.

347	 P. Schmidt 1995, 5–6.
348	 �is interest is again illustrated by a short note in volume 13 concerning the colormaker 

Mr. Pergamin Jacobi from Neuer Neumarkt, who sold a color box of 12 inks; Freiberg, TU 
Bergakademie, Universitätsbibliothek, Werner Nachlass, Handschriftlicher Nachlass, Bd. 13, 
p. 300r.

349	 See p. 78 below.
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understood as attempts by Werner to sketch a color chart for a new edition of Von 
den äußerlichen Kennzeichen der Foßilien. I elaborate on this understanding in the 
next section.

Werner’s Textual Sources and References

Before further examining the dating, goal, and content of volume �� of Werner’s Nachlass, 
it is helpful to consider Werner’s main textual sources and references. �e original idea of 
a method to identify and classify minerals based on external characteristics can be traced 
back to the work of Werner’s professor in Leipzig, Johann Carl Gehler (����–����). In 
����, Gehler authored a book, De characteribus fossilium externis (On the External 
Characteristics of Fossils), that greatly impacted Werner’s approach to mineralogy.���  
Gehler created his own system to identify minerals based on �ve external characteristics. 
One of these characteristics, Gesicht (visual features), is subdivided into nine properties, 
of which the �rst is Farbe (color).���  �e title of Werner’s book, Von den äußerlichen 
Kennzeichen der Fossilien, is an obvious homage to his professor’s work, which Werner 
praises highly in the chapter on the history of mineralogical identi�cation.���  

Werner also relied on further readings since, regrettably, Gehler did not provide a 
list of color categories to describe and classify minerals. However, he did cross-reference 
the works of two earlier authors, Agricola and Johann Ernst Hebenstreit (����/�–����), 
who used external characteristics to identify stones.���  Hebenstreit was a German natural 
historian who published the catalog of the private museum of Johann Christoph Richter 
(����–����), who was the inspector of precious stones for the Prince Elector of Saxony, 
Fredrick Christian (����–����), in ����. ���  At the beginning of the section “De colore” 
(“On Color”), Gehler argues that the “magni�cent Hebenstreit taught how to position 
minerals according to their di�erent colors,” thus enhancing Agricola’s method.���  In his 
catalog of the Museum Richterianum, Hebenstreit explains, that minerals “will reveal their 
inner traits through all sorts of external, sensory, and simple [ones], like color, weight, odor, 
taste, and lightness in melting.”��� Hebenstreit starts listing these external traits by color 

350	 Davidson 2021, 80. On Werner’s autobiography, see Mühlfriedel and Guntau 1967, 9–10.
351	 Gehler 1757, 24–25.
352	 On Werner’s comment on Gehler’s work, see A. G. Werner 1774, 57. In this chapter, Werner 

(1774, 54–64) mentions Gehler and other authors who investigated the external characteristics 
of stones, including Agricola, Johann Gottschalk Wallerius (1709–1785), and Linnaeus.

353	 Gehler 1757, 24–25.
354	 On Richter, see W. E. Wilson 1994, 94–95, 190.
355	 “Magni�cus Hebenstreit res fossiles, ad colorum di�erentiam, collocandas docuit” Gehler 1757, 

24.
356	 “Verrathen sie ihr inneres durch allerhand äußerliche, sehr sinnliche und leichte, Merckmahle, 

durch Farbe, Schwere, Geruch, Geschmack, und Leichtigkeit im Schmelzen” Hebenstreit 1743, 
27.
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and speci�es six main categories: red, yellow, white, black, green, and blue.���  In this 
particular section, Hebenstreit cites Gimma’s Della storia naturale delle gemme, delle 
pietre, e di tutti i minerali, ovvero della �sica sotterranea (����) several times, including 
his list of color names.���  

Considering that Werner based his work on Gehler’s previous research, he certainly 
knew both Hebenstreit’s and Gimma’s publications. Indeed, copies of Gimma’s book 
and Hebenstreit’s Museum Richterianum are housed in the historical inventory of the 
Freiberg University library and were perhaps even part of Werner’s own library.���  
It remains unclear why Werner did not include these authors in the historical part 
of Von den äußerlichen Kennzeichen der Foßilien. �ese publications were actually 
more recent and up to date than those of Agricola, whose books were more than 
����years old in the ����s. Still, �� th-century mineralogists almost venerated Agricola 
and regarded him “as the founder of modern mineralogy.”���  �is attitude could explain 
why Heberstreit and Gimma do not appear among Werner’s sources, yet Agricola 
does. Like Gehler and many other mineralogists, Werner honors Agricola’s authority 
and maintains that, if the history of stone identi�cation started with Teophrastus and 
Pliny, then modern mineralogy was founded by Agricola. Werner recognizes that this 
early modern mineralogist was one of the �rst to classify minerals by color, and he 
relies on Agricola’s authority to justify a method that was evidently obsolete in the 
second half of the ��th century.���

Concerning his main colors, Werner explicitly refers to the contemporary German 
author Jacob Christian Schä�er, “who has exhibited them, with the exception of the 
grey, in his sketch of a general association of Colours, Regensburg ����.”���  Werner 
only adds gray to Schä�er’s list of seven main colors because “it occurs very frequently 
in the Mineral Kingdom.”���  �us, Werner selects his principal colors according to 
their frequency in minerals. It is also possible that his decision to include gray stems 
from the teachings of Agricola, who singles out gray as one of his color categories and 
similarly maintains that cinereus is especially prevalent among minerals and metals.���  

Indeed, Werner’s sequence of main colors is nearly identical to the sequence 
proposed by Agricola. �e only di�erences are that Werner inverts the positions of gray 
and black and omits the orange and purple categories. However, Werner’s rejection 

357	 Hebenstreit 1743, 193–195.
358	 Hebenstreit 1743, 193, 195, 215. 
359	 Freiberg, Universitätsbibliothek, Wissenschaftl. Altbestand, VI 466 4.1, 2 (Gimma); and V 140 

2 (Hebenstreit).
360	 Laudan 1987, 22.
361	 A.G. Werner 1774, 47–48; 1805, 10–11. 
362	 “Welcher in seinem Entwurf einer allgemeinen Farbenverein, Regenspurg 1769. 4. ebenfalls 

dieselben, nur die graue ausgenommen, au�ühret” A. G. Werner 1774, 91; 1805, 38–39. On 
Schä�er’s main colors, see pp. 172–174.

363	 “wie häu�g dieselbe im Mineralreiche vorkommt” A. G. Werner 1774, 91; 1805, 39.
364	 See p. 19.
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of the orange and purple categories seems odd and could have been in�uenced by 
Schä�er. Purple/violet had a long tradition as an independent category since the heyday 
of uroscopy, and the color lists of Agricola, Aldrovandi, Sachs von Lewenhaimb, 
and Charleton have a color group usually named purpureus. Moreover, Gimma 
and Linnaeus provide examples of purple-colored ores and gems.���  Orange is also 
sometimes present as a sort of brownish yellow (badius). However, Schä�er selected his 
seven main colors according to the hues of available pigments, and painters’ manuals 
rarely ranked orange and purple as principal hues. 

Initially, it seems that Werner is indebted to Schä�er’s work beyond his main 
color categories and �� varieties, as he also adheres to Schä�er’s suggestions in further 
naming each color variety. �ere is one exception in this regard: unlike Schä�er, Werner 
declines to denote colors with numbers, as he �nds numbers to be not “su�ciently 
striking, independently of the difficulty of retaining them in the memory.”���  
Otherwise, as per Schä�er’s recommendations, Werner selects color names by taking 
cues from the natural world, everyday objects, and important historical people and 
by merging color terms to form compound words. Yet, a comparison of Werner’s 
color varieties with some of Schä�er’s indicates that Werner directly adopts only two 
red terms (Carminroth, Kupferroth) and three yellow names (Strohgelb, Oraniengelb, 
Isabellenfarbe).���  �ese few concordances derive from Schä�er’s publication of a draft 
to guide goodwilled practitioners in manufacturing the ultimate color chart. Schä�er’s 
color chart prototype contains only red samples, some of which Werner cross-references 
in descriptions of his color terms.���  Schä�er’s publication provides other color terms, 
including the three yellow varieties that Werner adopted. 

While �ve terms derive only from Schä�er’s work, the rest of Werner’s color 
terms, such as pfersichblüthroth, mordoreeroth, and eisengrau, originate from elsewhere. 
Since no complete catalog of color varieties was produced by Agricola, Hebenstreit, 
or Schä�er, Werner must have turned to other authors for his nomenclature. He 
does not reveal the textual sources he consulted to develop his �� varieties, but the 
origins of these terms can be traced through one of Werner’s Latin and German 
handwritten color lists in volume �� of Nachlass. Werner culled many color terms from, 
for instance, Scopoli and Gimma. �e latter’s work lists the green aerugineus and the 

365	 See, for instance, the amethyst in Gimma 1730, 119 and the hydrargyrum (i.e. mercury) in 
Linnaeus 1768, 119.

366	 “Nicht au�allend genug und schwer im Gedächtniß zu behalten seyn” A. G. Werner 1774, 
94 n.b.; 1805, 40; W. J. Jones 2013a, 237; Simonini 2018, § 22. Schä�er encouraged the use 
of a hypernym (e.g. red) followed by a numerical code corresponding to the color variety; see 
pp.�175–176.

367	 Patrice Bret (2019, 242) has wrongly stated that Werner took more red color terms from Schä�er’s 
booklet. 

368	 Werner’s Morgenroth, Scharlachroth, Carminroth, Carmoisinroth, Pfersichblüthroth, Fleischroth, 
Mordoreroth, and Bräunlichroth correspond to Schä�er’s Mennigroth, Zinnoberroth, Carminroth, 
Cochenillenroth, Brasilienroth, and Englischroth, respectively; A. G. Werner 1774, 120–124.



2.5  Werner and Natural Color Charts in Mineralogy   75

red lateritius, which are translated in Werner’s Latin color terminology as Spangrün 
and Ziegelroth, respectively. Likewise, Scopoli’s Entomologia Carniolica contains the 
terms caryophillinus and stramineus, which Werner renders in German as Nelkenbraun 
and Strohgelb, respectively.���  

To expand his color nomenclature after ����, Werner referred to other authors 
as well. For example, in a note on page ���r in volume �� of Nachlass, Werner copies 
a list of color names from the ���� German translation of Art de la teinture en soie 
(�e Art of Dyeing Silk). In this text, the chemist Pierre-Joseph Macquer (����–����) 
describes nuances produced in dye houses.���  In his note, Werner transcribes �� of 
Macquer’s �� color terms; of these, he incorporates �� into his ���� nomenclature, 
including, for instance p�rsichblüthroth (peach blossom red).���  �e fact that Werner 
consulted an essay on dyeing processes to unearth new color terms suggests that he, 
like many contemporary naturalists, was not merely passively exposed to the color 
world of practitioners but was in fact actively interested in it. 

One of these nomenclatures (pp. ���–���) in volume �� of Werner’s Nachlass include 
color terms such as graulichweiß (grayish white), perlgrau (pearl gray), eisenschwarz (iron 
gray), lavendelblau (lavender blue), pistaziengrün (pistachio green), honiggelb (honey 
yellow), ziegelroth (brick red), and kochenillieroth (cochineal red), which Werner did not 
distinguish in ����. More importantly, all of these color terms appear for the �rst time 
in books on Wernerian mineralogy published by his disciples, including the French 
version of Von den äußerlichen Kennzeichen der Fossilien (����) translated by Claudine 
Picardet (born Poullet, later Guyton de Morveau, ����–����), Franz Joseph Anton 
Estner’s Versuch einer Mineralogie (����), and Johann Friedrich Wilhelm Widenmann’s 
Handbuch des oryktognostischen �eils der Mineralogie (����). ���  As I indicate in the 
sections on Estner and Widenmann, these updated color nomenclatures circulated 
among Werner’s students and disciples long before they emerged in their publications.���  

369	 Freiberg, TU Bergakademie, Universitätsbibliothek, Werner Nachlass, Handschriftlicher 
Nachlass, Oryktognosie Bd. 13, pp. 110–121. Gimma 1730, 120; Scopoli 1763, Explicatio.

370	 Freiberg, TU Bergakademie, Universitätsbibliothek, Werner Nachlass, Handschriftlicher 
Nachlass, Oryktognosie Bd. 13, p. 264r. Macquer 1764. �is essay originally appeared in 1763 
in the series Descriptions des Arts et Métiers under the title Art de la teinture en soie. Macquer does 
not provide an actual list of color terms but divides the colors into 12 main groups: white, blue, 
yellow, orange, red, green, olive color, violet, purple, brown, gray, and black. 

371	 Simonini 2022b. �ese color names are Himmelblau, Karmesinroth, Scharlachroth, P�rsichgblüth, 
Graßgrün, Äpfelgrün, Nelkenbraun, Oraniengelb, Goldgelb, and Isabelgelb. 

372	 On Estner, see pp. 82–89 and on Widenmann, see pp. 89–96.
373	 For instance, Picardet reportedly received an extended color nomenclature from Werner in 1787; 

Bret 2019, 242, 251. �is new nomenclature was comprised of 71 color varieties. According 
to Patrice Bret (2019, 250), Picardet extended it to 284 nuances, likely with the same four 
premodi�ers listed by Werner (see p. 64). However, I have not been able to �nd any reference 
to these 284 nuances in this translation. Patrick Baty (2021a, 20) has maintained that Picardet 
“added 17 colours to Werner’s list.”
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�is �nding re�ects that Werner continued to update his color nomenclature, and the 
notes can be safely dated to after ����. 

Werner’s interest in color terminology did not fade over time. At the end of the 
section “Über die Farben der Mineralien” in volume �� of Nachlass (pp.����–���), 
Werner identi�es titles of books issued � to �� years after the release of Von den 
äußerlichen Kennzeichen der Foßilien, from which Werner may have derived new color 
terms to expand his nomenclature. For instance, on the last page, Werner acknowledges 
the release of Philipp Otto Runge’s Farben-Kugel in ����, which includes the essay of 
his former student Henrik Ste�ens.���  Werner copies ��� (pp. ���r–���r), �� (p.����v), 
and ��� color names (pp. ���r–���r) from Prange’s Farbenlexicon (����). Even though 
Werner does not explicitly cross-reference Prange’s book, the identi�cation of these 
terms with those in Farbenlexicon is incontrovertible. Indeed, Werner links these 
names to their numbers, the title of the table, and sometimes even the page numbers 
of Farbenlexicon. On page ��� recto, Werner writes, “Zimmtbraune Farben, XLIVte 
Tafel S[eiten] ��� u[nd] ���” and lists six color terms from the homonymous table 
in Prange’s book.���  As I explain below (pp. ���–���), Farbenlexicon was published 
on subscription, and Werner is not speci�ed among the subscribers. �us, it is not 
certain how Werner was able to study Prange’s Farbenlexicon. It is possible that he 
purchased one of the identical copies produced and sold by the publisher Johann 
Christian Hendel in ����. However, it is more plausible that he consulted or bought a 
copy from his student and correspondent Nathanael Gottfried Leske, who subscribed 
to Farbenlexicon in ����. Today, the Freiberg University library houses one of the 
���extant copies of Farbenlexicon, which was perhaps purchased from Leske’s library 
after his death in ����.���  

While Werner evidently transcribed all of these color terms from Prange’s 
Farbenlexicon, we still do not know why or for what purpose he continued to update 
his color terms after ����. My hypothesis is that Werner hoped to publish a second, 
amended edition of Von den äußerlichen Kennzeichen der Foßilien that would deliver 
a more extensive color nomenclature as well as some color charts, speci�cally those 
mentioned by Jameson in ����. Apart from Macquer’s manual, all other publications 
identi�ed in Werner’s manuscripts were printed after ����. One letter by his devoted 

374	 Freiberg, TU Bergakademie, Universitätsbibliothek, Werner Nachlass, Handschriftlicher 
Nachlass, Oryktognosie Bd. 13, p. 301r. 

375	 The color names transcribed by Werner are “Schönzimmtbraun, Rothzimmtbraun, 
Lebhaftzimmtbraun, Röthlichzimmtbraun, Umbra, Schönbraun” Freiberg, TU Bergakademie, 
Universitätsbibliothek, Werner Nachlass, Handschriftlicher Nachlass, Oryktognosie Bd. 13, 
p.�292r. �ese color terms correspond to Prange’s color numbers 8, 24, 40, 56, 74 (though he 
calls 74 “Gebrannt Umbra,” not “Umbra”), and 88 of Table XXLIV in Farbenlexicon; see Prange 
1782a, 563–564. On the reception of Prange’s work, see also pp. 214–219.

376	 Freiberg, TU Bergakademie, Universitätsbibliothek, III 355 4. On Leske as a subscriber to 
Farbenlexicon, see p. 208.
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student Johann Friedrich Wilhelm Widenmann o�ers support for this argument. In 
this letter, which is dated October ��, ����, Widenmann cheekily wishes that Werner 
would face another indisposition that would keep him home and away from his 
teaching duties to “speed up the publication of your oryctognosy, for which everyone 
is eagerly waiting.”���  Oryctognosy is the title of several volumes of Werner’s Nachlass, 
including volume ��, which provides stable grounds to assert that the polyglot notes on 
color terms and the color charts in volume �� are Werner’s draft of this never-realized 
publication. According to Alexander M. Ospovat, “Widenmann wrote” his Handbuch 
des oryktognostischen �eils der Mineralogie (����) “speci�cally for use in his lectures 
after giving up hope that Werner would ever publish anything on the subject,” which 
proves that, at the beginning of the ����s, Werner had relinquished his intention to 
deliver an updated edition of Von den äußerlichen Kennzeichen der Foßilien.���  We can 
infer on this basis that, besides the last note on Runge’s publication, all of Werner’s 
previous handwritten notes in volume �� of Nachlass were compiled before ����. �us, 
the cross-references to Farbenlexicon were likely useful for color terms to extend his 
nomenclature and as carriers of information about the ingredients and quantities to 
manufacture a color chart for his publication. Perhaps Werner also used Prange’s mixing 
instructions to produce the natural color charts in this manuscript (Figs.��.��–�.�� ).

It is also tempting to hypothesize that Werner wanted to translate his selection of 
Prange’s color terms and nuances into more durable samples. Werner allegedly regarded 
enamel colors as the best and most long-lasting kind, and “he therefore recommends 
tables to be prepared by one well acquainted with colours, and to be painted and burnt 
in enamel.”���  We may speculate that Werner sent the Meissen porcelain manufacture 
the ultimate list of ��� color names that he drew from Farbenlexicon so that similar 
hues could be selected from its inventaires or produced. If so, Werner’s collection of 
����colored porcelain tablets is a possible result (Fig. �.�� ). �is conclusion is supported 
by one page of Werner’s handwritten notes, where he lists �� color terms from Prange’s 
work, which are preceded by numbers that share no link to Farbenlexicon and may 
instead refer to the cyphers on Werner’s porcelain tablets.���  However, this theory 
remains speculation for now, and further research on Werner’s porcelain tablets and 
handwritten notes is much needed. 

377	 “Würde uns diese die Herausgabe Ihrer Oryktognosie, auf die alles äußerst begierig wartet, 
beschleunigen” Flügel 2009, 155.

378	 Ospovat 1967, 220.
379	 Jameson 1805, 22. �e full passage is quoted at p. 78.
380	 For instance, “49.64 Gelblichgrün” or “33.48 Papagay oder Sittichgrün.” Freiberg, TU 

Bergakademie, Universitätsbibliothek, Werner Nachlass, Handschriftlicher Nachlass, 
Oryktognosie Bd. 13, p. 294r. 
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Reception of Werner’s Color Nomenclature

Werner’s method attracted many admirers and detractors. �e former were mostly his 
students, whereas the latter were chemists. Even though Werner was conscious of the 
importance of chemical analysis of minerals, many of his critics denounced its absence 
from Werner’s method.���  While Jameson explains that Werner had “very properly 
banished the chemical nomenclature from oryctognosie,” chemists maintained that 
Werner’s external traits alone were not su�cient to identify and classify minerals, and 
they underlined the importance of chemical analysis for this purpose.���  

Despite this critique, Werner’s method and color nomenclature were very 
successful. Von den äußerlichen Kennzeichen der Foßilien was translated into Hungarian 
by Benk
 Ferenc (����–����) in ����, into French by Claudine Picardet in ����, and 
into English by �omas Weaver (����–����) in ����. Furthermore, his method was 
transmitted through a host of handbooks on mineralogy written by his disciples from 
the ����s onward.���  Nonetheless, the �rst natural color charts depicting Werner’s color 
suite only appeared �� years after the publication of Von den äußerlichen Kennzeichen 
der Foßilien. In ����, two authors supplied their publications with colored samples 
representing a broader selection than Werner’s original �� varieties. As noted, this 
event occurred in conjunction with Werner’s decision to scrap his plan to publish an 
extended and updated version of his Oryctognosy, which would very likely have included 
a natural color chart. Jameson perhaps incidentally reveals a factor that contributed 
to Werner’s abandonment of the project:

Many years ago Werner proposed to publish tables of colours, but never had 
leisure to get them executed. Several of his pupils as Wiedenmann, Estner, 
Ludwig, &c. have in their systems of mineralogy, delineated a good many of 
the principal varieties. Werner, I believe, does not now expect much bene�t 
from such tables, on account of the colours so soon fading; he therefore rec-
ommends tables to be prepared by one well acquainted with colours, and to 
be painted and burnt in enamel.���

�is passage suggests that Werner’s negative opinion about the use of water-based 
colorants and paper supports to produce natural color charts might have prevented him 
from ever publishing one. Nonetheless, his followers and students became increasingly 

381	 On Werner and chemistry, see Guntau and Rösler 1967, 67–71. 
382	 Jameson 1804, xi. See, for instance, the critique of the geologist and chemist Richard Kirwan 

1784, vii.
383	 Besides the many German handbooks on Wernerian mineralogy, there is one in Spanish by 

Andrés del Río (1795) and one in Italian by Carlo Antonio Napione (1797). On Picardet, see 
p. 75 (n. 373) above.

384	 Jameson 1805, 22.
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aware of the need to create handbooks 
on Wernerian mineralogy with a 
visual tool representing the color 
suite. For this reason, Werner 
permitted his disciples to include 
water-colored natural charts in their 
manuals. Werner may have granted 
such approval in the early ����s, as, 
in ����, Franz Joseph Anton Estner 
and Johann Friedrich Wilhelm 
Widenmann almost simultaneously 
issued two handbooks on oryctognosy 
that feature natural color charts 
(Fig.� �.�� a nd Fig.� �.�� ). Estner’s 
and Widenmann’s publications were 
only the �rst of a long series of books 
with natural color charts inspired by 
Werner’s method. Consistent with the 
two natural color charts in volume��� 
of Nachlass (Figs.��.��–�.�� ), none of 
these examples contains instructions 
for replicating the samples. Moreover, 
colorants are named only for reference 
purposes and sometimes in a 
misleading way with abstract names. 
For instance, Werner identi�es the red nuance of the pigment carmine (Carminroth) 
with the hue of the mineral cinnabar.���  �e complete absence of pigmentary 
information for reproducing the chart characterizes all of these color charts as natural. 

Besides the natural color charts published by Estner and Widenmann, other 
examples stem from Wernerian teachings. For instance, also in ����, Johann Georg 
Lenz (����–����) released a book with a grid-like chart of mineral classes and colored 
illustrations of them arranged according to Werner’s main colors. In ����, Christian 
Friedrich Ludwig (����–����) reproduced Widenmann’s color chart in his Handbuch 
der Mineralogie nach A.G. Werner (Textbook of Mineralogy after A. G. Werner). �en, 
in ����, a color chart with �� color samples appeared in a publication by Carl Cäsar 
von Leonhard (����–����), Johann Heinrich Kopp (����–����), and Carl Ludwig 

385	 A.G. Werner 1774, 122. Carmine is a pigment made with American cochineal (Dactylopius 
coccus), while the mineral cinnabar yields the homonymous pigment; Eastaugh 2008, 85, 105.

�.�� Anonymous, Farbentabelle, in: Carl Cäsar von 
Leonhard, Johann Heinrich Kopp and Carl Ludwig 
Gärtner, Propaedeutik der Mineralogie, Einleitung 
und Vorbereitung zur Mineralogie (1817)
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Gärtner (����–����; Fig. �.�� ).���  �is same color chart was adopted as a model by 
Johann Reinhard Blum (����–����), Gottlieb Wilhelm Bischo� (����–����), and 
Friedrich Sigmund Leuckart (����–����) in ���� and ���� to develop another chart of 
allegedly only �� color varieties with color terms in German and Latin. �is color chart 
was possibly attached to Blum’s Lehrbuch der Oryktognosie (Textbook on Oryctognosy), 
though I could not locate a copy of this manual containing the color chart.���

Natural color charts relating to Werner’s method were created in other languages 
as well. In ����, another one of Werner’s students, Henri Struve (����–����), published 
a book in French entitled Méthode analytique des fossiles, fondée sur leurs caractères 
extérieurs. Struve self-published this book in Lausanne, and it includes two color 
charts comprised of �� color samples (Fig. �.�� ).���  Although I do not engage with 

386	 Estner 1794; Widenmann 1794; Lenz 1794; Ludwig 1803; Leonhard, Kopp, and Gärtner 1817. 
On Lenz’s color charts, see Karliczek and Schwarz 2016a, 344–347.

387	 Leuckart 1832, 71–72; Blum 1833, 43.
388	 Struve 1797; Karliczek and Schwarz 2016a, 348–349. Struve published a second edition of this 

book in Paris the following year.

�.�� Anonymous, natural color chart, in: Henri Struve, Méthode analytique des fossiles, fondée sur 
leurs caractères extérieurs (1797)
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Stuve’s work, it may be interesting to 
note some details about him. Struve was 
a Swiss professor of chemistry who was 
born and active in Lausanne. His name 
has not been linked to the Lausanne 
pastel manufacturer Bernard-Augustin 
Stoupan, but that of his father has. 
As indicated below (p. ���), in ����, 
Stoupan produced a color chart with 
samples of the pastel sticks he sold, and 
he became by far the most renowned 
Swiss colormaker in the second half 
of the ��th century. Neils Je�ares has 
noted that the painter Johann Friedrich 
Reifenstein (����–����) attributed much 
of Stoupan’s technological knowledge to 
the apothecary Guillaume-Otton Struve 
(����–����), who was Henri Struve’s 
father.���  �erefore, it is tempting to 
hypothesize that Henri relied on his 
late father’s connection to produce the 
color charts in his book. �e copy at the 
Library of the ETH in Zurich (Fig.��.�� ) 
displays brilliant colors that are much 
better preserved than those in the copy published in ���� by Leonhard, Kopp, and 
Gärtner (Fig. �.�� ), which implies that Struve received the help of skilled colorists to 
manufacture his chart.

In ����, the Scottish �ower painter Patrick Syme (����–����) extended Werner’s 
color list to ��� colors in his Werner’s Nomenclature of Colours, which presents an equal 
number of samples. In ����, Syme became a painter of the Wernerian Society, which was 
founded by Werner’s former student Robert Jameson. �e striking di�erence between 
Syme’s revision of Werner’s color suite and those of other followers of Werner is that 
Syme clearly devised his color chart as “a general standard to refer to in the description 
of any object.”���  Syme’s work conferred international prominence to Werner’s standard 
color suite and promoted its use in other disciplines, as the title page recommends its 
application by zoologists, botanists, chemists, mineralogists, and anatomists. It is well 
known that Charles Darwin (����–����) brought a copy of the ���� edition of Syme’s 

389	 On Stoupan, see pp. 155–156.
390	 Syme 1814, 1; Simonini 2018, § 7.

�.�� Patrick Syme, green color chart, in: Patrick 
Syme, Werner’s Nomenclature of Colours (1821) 
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�eld color guide (Fig. �.�� ) on the HMS Beagle expedition and used it to record the 
colors of animals, plants, and the sea.���

In the following two subsections, I analyze the natural color charts of Estner and 
Widenmann, respectively, who are the only two authors to reveal some details about 
the production of these visual tools. Notably, Estner and Widenmann did not make 
these natural color charts themselves but instructed practitioners or draftspeople on 
how to design them. �eir books were both published in ����, the same year as Wiener 
Farbenkabinet, which plagiarizes from several sources, including Prange’s Farbenlexicon 
and its pigmentary color charts.���  Hence, three color charts (plus Lenz’s tables with 
colored minerals) were simultaneously released in ���� – a true ��th-century record. 
Besides analyzing Estner’s and Widenmann’s natural color charts, I present a brief 
biography of these authors and describe the manufacturing process of their color charts.

Franz Joseph Anton Estner 

�e Bavarian-born abbot Franz Joseph Anton Estner (����–����) was the �rst to release 
a color chart in a handbook on Wernerian mineralogy. �is self-published, three-
volume handbook is entitled Versuch einer Mineralogie: für Anfänger und Liebhaber 
(Essay of Mineralogy: for Beginners and Enthusiasts).���  �e preface to the �rst volume 
is dated January �, ����; therefore, it was released roughly three months prior to 
Widenmann’s handbook.���  Estner’s publication features four natural color charts 
displaying a total of ��� nuances (Fig. �.�� ), which far exceeds Werner’s initial ���color 
varieties and even the number of color shades listed by Werner’s disciples in other 
publications. 

Each natural color chart in Estner’s book contains �� color samples labeled with 
numerals from � to ��. �e color samples are arranged in grid-like tables that are 
subdivided into four columns and �� rows. Along each horizontal row, four samples 
depict lighter and darker variations of the same color. �e color terms of the samples 
are listed in the book section “Erklärung der Farbentafeln zum ersten Bande des 
Versuches einer Mineralogie vom Abbé Estner” (“Elucidation of the Color Charts and 
Engravings to the First Volume of Essay on Mineralogy by Abbot Estner”).���  �is list 
links the color terms to the numeral labels (� to ��) of the samples and the cardinal 
numbers of the color charts (Tab. I–IV) in which they are found. In the �rst color chart 
(Tab. I), Estner lists �� grays, six blacks, �� blues, three whites, and �� red-purplish 

391	 Karliczek and Schwarz 2016a, 364; Simonini 2018, § 50–§ 52. On Darwin and Syme, see Päßler 
and Werner 2009, 23. For an in-depth analysis of Syme and his color chart, see Baty 2021b.

392	 On Wiener Farbenkabinet, see pp. 219–224.
393	 Estner 1794. 
394	 Compare with p. 89.
395	 Estner 1794, n.p.
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 �.�� Johann Anton Ecker, Farbentabellen, in: Franz Joseph Anton Estner, Versuch 
einer Mineralogie: für Anfänger und Liebhaber (1794)


















































