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1 Walter Benjamin. Selected Writings, vol. 1, 1913-1926, ed. Marcus Bullock and Michael W. Jennings, 
Cambridge: The Belknap Press, 1996; 50-51.  
2 Paul Signac designated Ruskin as “the greatest aesthetician of the century,” who anticipated Divisionist 
precepts (Paul Signac. “Le néo-impressionnisme” 1898: in Erich Franz, ed. Signac et la liberation de la 
couleur: de Matisse à Mondrian, ��������	
�����
����
�	����������
� , 1997; 382; see note 1 as well.) In 
1898 Signac argued that Neo-impressionist aesthetics was not actually revolutionary, but mostly owing to 
the theories of John Ruskin, Eugène Delacroix, Charles Blanc, and Ogden Rood, among others. Although 
the full text of Ruskin’s major work, The Elements of Drawing (1857), was not translated into French in 
the nineteenth century, his theories were well known to French painters by virtue of their translation in 
Ogden Rood’s Modern Chromatics (French translation: 1881), Octave Maus’s journal L’art moderne 
(Novembre 11, 1888 [8th year no. 46]; 365f.), and Robert de La Sizeranne’s articles in La Revue des deux 
mondes (“La Religion de la beauté: Etude sur John Ruskin,” pts 3 & 4: “Sa pensée,” La Revue des deux 
mondes, 139, February 1st, 1897; 610-633; La Revue des deux mondes, 140, March 1st, 1897; 169-203). 
Rood and Signac in their major works, cited various key phrases from Ruskin’s text (1857), specifically in 
relation to pointillism (Ogden Rood. Modern Chromatics, New York, 1879; Chapter X; Paul Signac. 
D'Eugène Delacroix au néo-impressionnisme, Paris: Hermann, 1964 (1899); 116f.). Ruskin’s huge impact 
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on nineteenth-century French avant-gardists has often been pointed out: for example, Wynford Dewhurst 
quotes Monet as having told a British journalist in 1900 that “ninety per cent of the theory of Impressionist 
painting is in…. Ruskin’s The Elements of Drawing” (“What is Impressionism?” Contemporary Review, 
March 1911). Robyn Roslak also deals with Ruskin’s influence on Neo-Impressionism in her latest work 
(Robyn S. Roslak. Neo-Impressionism and Anarchism in Fin-de-Siècle France: Painting, Politics and 
Landscape, Ashgate, 2007; 186f).  
3 John Ruskin. The Elements of Drawing, Boston and New York: Colonial Press Company, 1909 (1857), 
Section 152; 133-134. 
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4 Joyce Henri Robinson. “‘Hi Honey, I’m Home’: Weary (Neurasthenic) Businessmen and the Formulation 
of a Serenely Modern Aesthetic” Not at Home, Christopher Reed, ed. London, 1996, 98-112: for the 
tradition of “chromophobia” or fear of color, see: David Batchelor. Chromophobia, London: Reaktion 
Books, 2000. 
5 Ruskin 1857; section 182; pp. 156-57. 
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6 In addition, a strong moral implication can be observed in the vehement reactions against “false” or 
“arbitrary” coloring in the late nineteenth century. Even the avant-garde writer and critic Joris-Karl 
Huysmans “diagnosed” the arbitrariness of Impressionist coloring as a result of “daltonism.” (Joris-Karl 
Huysmans. L’Art moderne, Paris: G. Charpentier, 1883; 89-90); Meanwhile, Max Nordau rather 
categorically claimed the “nervous debility” of the Impressionist painters as a sign of “degeneration” (Max 
Nordau. Degeneration, New York: Howard Fertig, 1968 (1892); 42-44). I will discuss the topic further in 
Chapter 1 and Chapter 4. 
7 Paul Signac. “Le néo-impressionnisme” 1898: in Erich Franz, ed. Signac et la liberation de la couleur: 
de Matisse à Mondrian, ��������	
�����
����
�	����������
� , 1997; 382. 
8 My research, however, does not attempt to cover the whole range of discursive aspects that color 
aesthetics contribute to daily life. For comprehensive studies on this topic, see Faber Birren. Color 
Psychology and Color Therapy: A Factual Study of the Influence of Color on Human Life, New York: 
McGraw-Hill, 1950; -----. Color for Interiors, Historical and Modern, New York: Whitney Library of 
Design, 1963; John Gage. Color in Art, Thames and Hudson, 2006, and David Batchelor, ed. Colour, 
Documents of Contemporary Art, MIT Press, 2008. 
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9 Joan Ungersma Halperin. Félix Fénéon: Aesthete and Anarchist in Fin-de-Siècle Paris, Yale University 
Press, 1988. 
10 Michael F. Zimmermann. Seurat and the Art Theory of his Time, Antwerp: Fonds Mercator, 1991. 
11 Paul Smith. ‘“Parbleu”: Pissarro and the political colour of an original vision,” Art History, vol. 15, no. 
2 (June 1992); 223-247.; Paul Smith. Seurat and the Avant-Garde, Yale University Press, 1997.��
12 John G. Hutton. Neo-Impressionism and the Search for Solid Ground: Art, Science, and Anarchism in 
Fin-de-Siècle France, Louisiana State University Press, 1994. 
13 Martha Ward. Pissarro, Neo-Impressionism, and the Spaces of the Avant-Garde, The University of 
Chicago Press, 1996. 
14 Robyn S. Roslak. Scientific Aesthetics and the Aestheticized Earth: The Parallel Vision of the Neo-
Impressionist Landscape and Anarcho-Communist Social Theory, Ph.D. diss., University of California, 
Los Angels, 1987; -----. “Organism and the Construction of a Utopian Geography: The Role of the 
Landscape in Anarcho-Communism and Neo-Impressionism,” Utopian Studies, vol. 1, no. 2, 1990; 96-
114.; -----. “The Politics of Aesthetic Harmony: Neo-Impressionism, Science and Anarchism,” Art 
Bulletin, vol.73, no.3, Sep. 1991; 381-390�  
15 Eugenia and Robert Herbert. “Artists and Anarchism: Unpublished Letters of Pissarro, Signac, and 
Others,” Pts. I & II, Burlington Magazine, 102 (November-December 1960), 472-82; 517-22. The citation 
“justice en sociologie, harmonie en art: même chose” is from page 473. 
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16  Robyn S. Roslak. “Symphonic Seas, Oceans of Liberty: Paul Signac's La Mer: Les Barques 
(Concarneau),” in Nineteenth-Century Art Worldwide, Volume 4, Issue 1, Spring 2005. Electronic 
resources, n.p. note 36. Téodor de Wyzewa. "Notes sur la peinture wagnérienne et le Salon de 1886," La 
revue wagnérienne 2 (May 1886); 101-102. 
17 Robyn S. Roslak. Neo-Impressionism and Anarchism in Fin-de-Siècle France: Painting, Politics and 
Landscape, Ashgate, 2007; 126f.; 186f.  
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18 Cachin’s introduction to Paul Signac. D'Eugène Delacroix au néo-impressionnisme, Paris: Hermann, 
1964 (1899); 16. “L’esthétique néo-impressionniste est une sorte de morale en forte réaction contre les 
délices débraillées de l’impressionnisme. Si Redon et Gauguin jugeaient les impressionnistes <bas de 
plafond> au nom d’une plus haute spiritualité, c’est au nom d’exigences supérieures de perfection que 
Seurat oeuvre pour l’harmonie.” [emphasis original]. Cachin also points out the fact that Signac addressed 
the importance of both “moral harmony” and science in his discussion of Delacroix, although Signac 
abruptly concluded his discussion of the morality of color, simply stating that “the study of a moral role of 
color in Delacroix’s painting would take us too far.” (Signac 1899; 71.) According to Cachin, Signac 
possibly referred to the contemporary theorist Charles Blanc’s commentary on Delacroix in 1876, which 
stated that the painter knew the laws of “moral harmony,” as well as mathematical laws (Cachin’s 
commentary on Signac 1899: note 18; 71), although Blanc did not clarify the meaning of morality 
associated with color either (Charles Blanc. Les Artistes de mon temps, Paris: F. Didot, 1876; 62, 64). 
19 Anne Distel. Cézanne to Van Gogh: The Collection of Dr. Gachet, The Metropolitan Museum of Art, 
New York, 1999; 5-7. 
20 Margaret Werth. The Joy of Life: The Idyllic in French Art, Circa 1900, Berkeley: University of 
California Press, 2002; 83f. 
21 Roslak’s above-mentioned studies have demonstrated sustained Neo-Impressionist interest in the atomic 
model drawn from contemporary chemistry, especially on the basis of Charles Adolphe Wurtz’ theory. The 
initial discussion is in her dissertation: Robyn S. Roslak. “Scientific Aesthetics and the Aestheticized 
Earth: The Parallel Vision of the Neo-Impressionist Landscape and Anarcho-Communist Social Theory,” 
Ph.D. diss., University of California, Los Angels, 1987; Ch.3, p. 81f.  
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23 Anson Rabinbach. The Human Motor: Energy, Fatigue, and the Origins of Modernity, University of 
California Press, 1990. For the interrelation between the discourse of the human machine and energy 
efficiency, see pp. 64f. and 93f. 
24 Bruce Clarke. Energy Forms: Allegory and Science in the Era of Classical Thermodynamics, The 
University of Michigan Press, 2001. Bruce Clarke & Linda Dalrymple Henderson, eds. From Energy to 
Information: Representation in Science and Technology, Art, and Literature, Stanford University Press, 
2002. 
25 Mary Ann Doane deals with the topic partly in her book. See Doane. “The Emergence of Cinematic 
Time: Modernity, Contingency, the Archive,” The Emergence of Cinematic Time: Modernity, 
Contingency, Harvard University Press, 2002, Chapter 3; 69-107. 
26  Representative works that were available to the Neo-Impressionists are follows: Hermann von 
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Helmholtz. “L’optique et la peinture,” publié à la suite de E. Brücke, Principes scientifiques des beaux-
arts, Paris, 1878. Ogden Rood. Théorie scientifique des couleurs et leurs applcations à l’art et à 
l’industrie, Paris, 1881 (English original 1879). Eugène Véron. L’esthétique, Paris: C. Reinwald, 1878. 
Charles Henry. "Introduction à une esthétique scientifique", Revue contemporaine, 25 August 1885; 441-
69. 
27 Innumerable studies in the literature of Neo-Impressionism have mentioned Rood’s impact on Neo-
Impressionist aesthetics. It is notable that Rood’s text was referred to by the artists during the significant 
period of the formation of divisionist technique. Seurat is said to have bought the French translation of the 
book in early 1881 (Robert L. Herbert, ed. Seurat and the Making of La Grande Jatte, Exhibit. Cat. The 
Art Institute of Chicago, 2004; 34). The critic Félix Fénéon referred to Rood’s text in his first review of 
Seurat’s Grande Jatte in September 1886 (Félix Fénéon. “Les Impressionnistes en 1886 (VIIIe Exposition 
Impressionniste),” La Vogue, 13-20, Jun. 1886; 261-275) 
28 Ogden N. Rood. Modern Chromatics, New York, 1973(1879); 176.  
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29 Rood. Ibid., 161, 273 et al. 
30 Rood. Ibid., 237. 
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31 Not only Rood (Ibid., 301-02), but also many influential theorists on nineteenth-century avant-garde 
circles claimed legitimacy of the nervous psychology. Among them were Théodule Ribot, Hippolyte Taine, 
Arthur Schopenhauer, and Herbert Spencer. See Théodule Ribot. La psychologie allemande 
contemporaine, Paris: Librairie Germer Baillière, 1879; Hippolyte Taine. On Intelligence, trans by T. D. 
Haye, New York: Henry Holt and Company, 1875. (De l’Intelligence 1870); Arthur Schopenhauer. Über 
das Sehn und die Farben, eine Abhandlung, Leipzig, 1816. (On Vision and Colors; an Essay, translated by 
E. F. J. Payne; an introduction by D. E. Cartwright, Oxford, 1994); Herbert Spencer. The Principles of 
Psychology, 2 vols, New York: D. Appleton and Company, 1896 (1855; translated into French by Ribot 
and Espinas in 1874 to 1875 [version of 1872]). 
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32 For the overall history of the reflex theory, see Franklin Fearing. Reflex Action: A Study in the History of 
Physiological Psychology, Baltimore: William and Willkins, 1964 (1930). 



�

�

�$

��	'�
���������
��
��
.
�������������������'�
��������
���
� �
����'�
��%
�
�����������

��	
�
����:�
��������
��������
�	���
�9 >>�0

��

�
�	���'�
���2'
�
%�
'��%��
.�
�
�	�

����
�����
�
	'����'��%�������.
�
�����
��
�.
�	���
������ ���
��
��
.
��9�J.�������

��'������������
�������������'������
����
���
�
��������� ��
������%��
���
�����������
������


������
���
������
���Q�����
�
�
����
���������������
�������� ����	���
����
�����	��Q�

�
����
��������
�����%�����'�
���������
���
���%��
.
���'� �����������������������

����2'
�
%�
'�9�+��
	�
�
�
����
��%��:��������
������
�� 
����������������
��������
6
��

�����'�
��%
�
�����
��%����'���
�������
���
�'������:�
������ 
�
�

�������������

�������
��
������'���
�����%����,�������;� $$<� >E�����
���.�����������@�;� =!��

� ! <� >$������������

���;� !"<� >=�?'	H����A����;� ! <� >! �J	����5����;� !#<� > �

��A��'���5
%���;� !#< >#��
�����
�����������;�  $<9 E"�+�������.��
���
.��
��B�'��
����'���


������ 8�'(����
������
6(� �
������� 8�'(������2�(>�*����� ��:
���:�
����
���
.
���

	
��
����
��������
����:����
��
.������	
	������
��������
�� ������������������� !"��

������������������������������������������������������

33 Marc Jeannerod. The Brain Machine: The Development of Neurophysiological Thought, trans. David 
Urion, Harvard University Press, 1985; 24. 
34 Herbert Spencer. The Principles of Psychology, 2 vols, New York: D. Appleton and Company, 1896 
(1855; translated into French by Ribot and Espinas in 1874 to 1875 [version of 1872]). 
35 Herman von Helmholtz. “The Recent Progress of the Theory of Vision,” Helmholtz on Perception, ed. 
Richard M. Warren and Roslyn P. Warren, New York: John Wiley and Sons, 1968 (1867); 61f. 
36 Hippolyte Taine. On Intelligence, trans by T. D. Haye, New York: Henry Holt and Company, 1875.��

(De l’Intelligence, Paris: Hachette et cie� 1870) 
37 Eugène Véron. L’esthétique, Paris: C. Reinwald, 1878.  
38 Ogden N. Rood. Modern Chromatics, New York, 1973 (1879). 
39 Théodule Ribot. La psychologie allemande contemporaine, 1879 (German Psychology of Today, trans 
from the second French edition by James Mark Baldwin, New York, 1886). 
40 Charles Henry. "Introduction à une esthétique scientifique", Revue contemporaine, 25 August 1885; 
441-469. 
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41 Revue Philosophique is the journal that Ribot and Taine founded in 1876; as for Revue des Deux 
Mondes,  Signac, among other artists, cited much from the magazine in his writing, notably in his 
D'Eugène Delacroix au néo-impressionnisme (1899). 
42 Floyd Ratliff. Paul Signac and Color in Neo-impressionism, New York: The Rockefeller University 
Press, 1992; 230-231, 234, 239, 263. As for Signac’s usage of the word “teinte,” he meant “hue” – such as 
red and yellow – by this term, while “ton” signified brightness in his wording. Signac clarified the usage 
of his term in his journal on August 25, 1894: “Pour moi, un jaune et un bleu sont deux teintes; un bleu 
foncé et un bleu claire de même teinte sont deux tons (Paul Signac. Journal de Paul Signac. for 1894-95 
by John Rewald in Gazette des Beaux-Arts 36 (July-Sept. 1949): 101. 
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43 William Innes Homer. Seurat and the Science of Painting, Massachusetts: MIT Press, 1964; 8-10. 
44 Alan Lee. “Seurat and Science,” Art History, vol.10, no.2, Jun. 1987, 216-217. John Gage. “The 
Technique of Seurat: A Reappraisal,” The Art Bulletin, Sep. 1987, vol. 69, no.3; 451-452. Ratliff 1992; 
35-37. Smith 1997; 47.  
45 Félix Fénéon. “Les impressionnistes en 1886,”Oeuvres plus que complètes, Geneva: Librairie Droz, 
1970; 37. Smith 1997; 47. Georges Seurat. “From a Letter to Maurice Beaubourg (1890), in Norma 
Broude, ed. Seurat in Perspective, The Artist in Perspective Series, Prentice-Hall, 1978; 19. Ernest 
Fillonneau. “Les Impressionnistes,” Le Moniteur des Art, 20 avril 1877, as cited in T. J. Clark. The 
Painting of Modern Life, Princeton: Princeton University Press, 1984, 19, note 13. Kathleen Adler. 
Camille Pissarro: A Biography, New York: St. Martin’s Press, 1977, 38. 
46 Signac 1899; 45-46, 69, 79, 109 et al. 
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47 T. J. Clark. The Painting of Modern Life: Paris in the Art of Manet and His Followers, Princeton: 
Princeton University Press, 1984. 
48 Jonathan Crary. Suspensions of Perception, MIT Press, 2000. 
49 Arthur Schopenhauer. Die Welt als Wille und Vorstellung, Zürich, 1988 (1819) (The World as Will and 
Representation, translated by E.F.J. Payne, Falcons Wing Press, 1958); Vol. 1, section 2-4. 
50 Timothy Lenoir. “The Eye as Mathematician: Clinical Practice, Instrumentation, and Helmholtz’s 
Construction of an Empiricist Theory of Vision,” in David Cahan, ed. Hermann von Helmholtz and the 
Foundations of Nineteenth-century Science, University of California Press, 1993; 123. 
51 Taine 1875 (1870); vol. 1; 263; vol. 2; 11f. et al 
52 Eugène Véron. Aesthetics, trans from French to English by W. H. Armstrong, B.A., London: Chapman 
& Hall, 1879 (1878); 281. 
53 Ribot 1886 (1879); 21, 33, 99-100, 121, 133. 
54 Ribot 1886 (1879); 33. 
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55 Taine 1875 (1870); 69-70. Ribot 1886 (1879); 109, 126-27. 
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56 Roslak 2007; 19-22. Roslak 1990; 96-114. 
57 Herbert Spencer. First Principles, New York: D. Appleton and Company, 1896 (1862), Chapter XXII: 
equilibration (496). Taine 1875 (1870); 11. Jean-Marie Guyau. L’art au point de vue sociologique, Paris: F. 
Alcan, 1903 (1889); L-LI, et al. 
58 Jozef Keulartz. Struggle for Nature: A Critique of Radical Ecology, London and New York: Routledge, 
1998 (first published in Dutch in 1995); 38. Anna Bramwell. Ecology in the 20th Century: A History, New 
Haven CT: Yale University Press, 1989. Maurice Mandelbaum. History, Man, & Reason: A Study in 
Nineteenth-Century Thought, Baltimore and London: The John Hopkins Press, 1971; 241f. Hilary Nias. 
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The Artificial Self: The Psychology of Hippolyte Taine, European Humanities Research Centre of the 
University of Oxford, 1999; 163. 
59 Roslak 2005 (n.p.) mentions the interest in hydro-practices shared by Signac, Reclus, Charles Henry. 
However, my study seeks to reread these practices in terms of neuro-psychological concern with energy 
efficiency and ecology. 
60 Roslak 2005. Werth 2002. 
61 For example, I will refer to the following research on bathing and neurosis: Alain Corbin. Le Miasme et 
la jonquille: l’odorat et l’imaginaire social 18e-19e siècle, Paris: Editions Aubier-Montaigne, 1982. Jill 
Lloyd. German Expressionism: Primitivism and Modernity. New Haven: Yale University Press, 1991. 
Linda Nochlin. Bathtime: Renoir, Cézanne, Daumier and the Practices of Bathing in Nineteenth-century 
France, Gerson Lectures Foundation, 1991. Robert A. Nye. Crime, Madness, and Politics in Modern 
France: The Medical Model of National Decline, Princeton, N.J. : Princeton University Press, c1984. 
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62 Henri-Edmond Cross “L’air du soir” 1893-4; Maximilien Luce “Bathers at Saint-Tropez” 1893; Camille 
Pissarro “Bathers” 1895; Signac, “Au Temps d’Harmonie” 1995, etc. Among the anarcho-communists, 
Élisée Reclus was one of the most ardent supporters of bathing and hydrotherapy. He regarded it as a way 
of realization of individualism and the perfect health (Henriette Chardak. Élisée Reclus: L’homme qui 
aimait la Terre, Édition Stock, 1997; 469-470); the popularity of bathing customs in the late nineteenth 
century was also inseparable from the social attempt at microbe management. The ocean was regarded as 
the place in which the number of the microbes was the smallest compared to other places: see: Alain 
Corbin. The Lure of the Sea: The Discovery of the Seaside in the Western World, 1750-1840, Cambridge: 
Polity, c1994. Charles Henry. “Les microbes de l’atmosphère,” La Revue contemporaine, vol. 2 
(1885);105-117. 
63 Distel 1999; 9-10. 
64 Seth Pancoast. Blue and Red Light, Philadelphia, J. M. Stoddart & co., 1877. Birren 1950. Zimmermann 
1991, 292. 
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65 For a discussion of the various dinners held in Auvers, see Distel 1999; 9-10. 
66 Paul Alexis (under the pseudonym Trublot). “Trubl’au vert – Trubl’Auvers-sur-Oise,” Le cri du peuple, 
August 15, 1887, et al.  
67 A letter from Angrand to Charles Frechon: samedi 27 mars 1893 (Charles Angrand. Correspondences 
1883-1926, Rouen : F. Lespinasse, 1988; 56-57); Anne Distel. Seurat, Profils de l’art chêne, 1991;18-19, 
et al.  
68  Incidentally, red and blue are part of the French tricolor, which could indicate their nationalist 
enthusiasm. In many cases, however, the third chapter will show their preference for the set of red and 
blue cannot be explained only through a nationalist context. 
69 Adler 1978; 147; Roslak 2007; 42, et al. 
70 Paul Signac. A letter to Van Rysselberghe, circa 1894 in The Getty Center Collections: no. 870355: Theo 
van RYSSELBERGHE. Correspondence, ca. 1889-1926 (225 items). 
71 The term “dynamogénie” is not invented by Charles Henry himself, but by the neurologist Charles 
Brown-Séquard. (Recherches expérimentales et cliniques sur l’inhibition et la dynamogénie, Paris: G. 
Masson, 1878.) For Charles Henry’s impact on Neo-Impressionism in relation to the concept of 
“dynamogénie,” see Zimmermann 1991; 249f. Crary 2000; 164-165. 
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72 Samuel Hahnemann. Organon of the Medical Art: the sixth edition of Dr. Samuel Hahnemann’s work of 
genius based on a translation by Steven Decker, Edited and annotated by Wenda Brewster O’Reilly, 
Redmond, Washington: Birdcage Books, 1996; 261, 269. 
73 Gary S. Elisée Dunbar. Historian of Nature��Hamden, Conn. : Archon Books, 1978; 27: Elisée wrote to 
Elie that they were “the only Swedenborgians and homeopaths in all of London.” 
74 Distel 1999; 5. Musée Marmottan Monet. Académie des Beaux-Arts Institut de France, A L’Apogée de 
L’Impressionnisme: la collection Georges de Bellio, La Bibliothèque des Arts, 2007; 40. Dunbar�1978; 27. 
75 The following books are among the homeopathic guides that were well circulated among the Neo-
Impressionist circle: Samuel Hahnemann. Organon. French translation of the 4th edition, Paris, 1832. M. D. 
de Monestrol. De l'Homoeopathie, de sa do�������� 	�� 
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� ��� 	
� ������� �� 

����� ���	���� ���
�����������	�
�����	��
����
�� s et chroniques, 2ème édition, Lille, 1850. Constantine Hering. Médecine 
homéopathique domestique, translated into French by Léon Simon, Paris�� ��������� , 1864. Léon Simon. 
Conférences sur L’Homéopathie, Paris: J. B. Baillière et Fils, 1869. P. Jousset. Traité élémentaire de 
Matière Médicale expérimentale et de thérapeutique positive, t. 1-2, Paris, 1884. 
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76 A large part of European ecological movements, including those of vegetarianism and homeopathy, have 
been developed through left-wing politics. For example see Bramwell 1989; 7f. One of the earliest 
supporters of vegetarianism and hygienic habits was J. J. Rousseau (Emile, trans by Barbara Foxley, Nu 
Vision Publications, LLC, 2007 (1762); 28-30), and this Rousseauian tradition was succeeded by 
nineteenth-century liberalists including Samuel Hahnemann (Rima Handley. A Homeopathic Love Story: 
The Story of Samuel and Mélanie Hahnemann, Berkeley: Horth Atlantic Books, 1990; 3) and anarchits 
including Elisée Reclus (“On Vegetarianism” (1901) in Elisée Reclus. Anarchy, Geography, Modernity: 
the radical social thought of Elisée Reclus, ed. John P. Clark and Camille Martin, Lanham, Md.; 
Lexington Books, 2004; 171f.) 
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1. Color Perception and Mental Labor: Divisionism a nd 

the Ethic of Nineteenth-Century Neuro-psychology 

1.1 Active Perception: Félix Fénéon’s Theory of Neu ro-

psychology 
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1 As cited in Judi Freeman. The Fauve Landscape. Los Angeles and New York: Los Angeles County 
Museum of Art and Abbeville Press, 1990; 19-21. As for his political background, see note 12 (p. 56). 
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2 For the traditional dichotomy of primary and secondary qualities in terms of color, see Charles A. Riley 
II, “Color in the Arts” in Encyclopedia of Aesthetics, vol. 1, Oxford University Press, 1998; 396-397. 
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3 Jonathan Crary. “Seurat’s Modernity,” Seurat at Gravelines: The Last Landscapes, exhibition catalogue, 
Ellen Wardwell Lee, ed., Indianapolis Museum of Art, 1990; 62. 
4 Martha Ward. Pissarro, Neo-Impressionism, and the Spaces of the Avant-Garde, The University of 
Chicago Press, 1996, 143. 
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5 For example, see Jonathan Crary. Suspensions of Perception, MIT Press, 2000; Chapter 3. Ward 1996; 
Michael F. Zimmermann. Seurat and the Art Theory of his Time, Antwerp: Fonds Mercator, 1991. 
6 Ward 1996; 95. Crary also stresses the significance of the durational effects in Seurat’s “Letter to 
Maurice Beaubourg 1890” and his painting “Parade de Cirque” (1888). (Crary 2000; 153). 
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7  Georges Seurat. “From a Letter to Maurice Beaubourg (1890),” in Norma Broude, ed. Seurat in 
Perspective, The Artist in Perspective Series, Prentice-Hall, 1978; 19. Original French text, “Brouillon de 
lettre à Maurice Beaubourg 28 août 1890” is in Georges Seurat et al. Seurat: Correspondances, 
témoignages, notes inédites, critiques, ed. Hélène Seyrès, Paris: Acropole, 1991; 252. 
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8 Félix Fénéon. “Notes inédites de Seurat sur Delacroix (1881),” Le Bulletin de la Vie Artistique, April 1, 
1922; 154-58 (English translation in Norma Broude, ed. Seurat in Perspective, The Artist in Perspective 
Series, Prentice-Hall, 1978; 13-15). 
9 “Convulsionnaires de Tangier”: no. 662 in the catalogue raisonné of Delacroix by Alfred Robaut. 
L’Oeuvre complet de Eugène Delacroix, New York, Da Capo Press, 1969� 
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10 Georges Seurat. “Notes on Delacroix (1881)” in Norma Broude, ed. Seurat in Perspective, The Artist in 
Perspective Series, Prentice-Hall, 1978; 13-14. 
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11 Charles Blanc’s Les Artistes de mon temps (1876) is one of the most significant texts that exalted 
Delacroix as a significant colorist (Charles Blanc. Les Artistes de mon temps, Paris, 1876; 23f). After the 
publication of Delacroix’ Journal in 1893, his color usage specifically attracted the Neo-Impressionists’ 
attention including that of Signac. (Eugène Delacroix. The Journal of Eugène Delacroix, A selection 
edited with an introduction by Hubert Wellington, trans by Lucy Norton, The 3rd edition, Phaidon, 1995 
(1822-1863); p.xxiii). As for Delacroix’s impact on subsequent avant-gardists in general, see Martin Kemp. 
The Science of Art: Optical Themes in Western Art from Brunelleschi to Seurat, New Haven: Yale 
University Press, 1990; 308. 
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12 Robert L. Herbert. Seurat and the Making of La Grande Jatte, Exhibit. Cat. The Art Institute of Chicago, 
2004; 68. For the grid system which Seurat used in order to assemble various “parts” of his studies, see 
Paul Smith. Seurat and the Avant-Garde, Yale University Press, 1997; 19-21; Frank Zuccari and Allison 
Langley, “Seurat’s Working Process: The Compositional Evolution of La Grande Jatte,” Herbert 2004; 
179f. 
13 For example, see Michael F. Zimmermann. “Seurat, Charles Blanc, and naturalist art criticism,” 
Museum Studies, vol. 14, no.2, 1989, note 46, and his discussion on Ephraim Mikhael’s poem “The Toy 
Shop” (1890). Donald Kuspit. “The Anal Universe of the Crowd,” Psychostrategies of Avant-Garde Art, 
Cambridge University Press, 2000; 86-121. 
14 The large scale of the “Grande Jatte” was sensational to many contemporaries. For example, the critic 
Félix Fénéon described it as an “immense tableau.” (“Les Impressionnistes en 1886” in Félix Fénéon. 
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Oeuvres plus que complètes, Geneva: Librairie Droz, 1970; 36.) 
15 Alphonse Germain. “Théorie chromo-luminariste” La Plume, september 1st, 1891. Reprinted in Georges 
Seurat et al. Seurat: Correspondances, témoignages, notes inédites, critiques, ed. Hélène Seyrès, Paris: 
Acropole, 1991; 289: “Seurat en était arrivé à donner aux directions linéaires une plus grande importance 
expressive, tandis que afin de mieux écrire une dominante, il renonçait par étapes au contraste simultané 
des tons pour s’en tenir à leur contraste successif (luminosité et sa seule réaction complémentaire: 
l’ombre)” 
16 Prudence Jo Nater. Modern art and time: the role of the time concept in the paintings of selected late 
nineteenth and early twentieth century art movements, Masters Thesis, San Francisco State College, San 
Francisco, California, 1969; 11. 
17 Georges Seurat. “Letter to Octave Maus, February 17, 1889” in Octave Maus. Trente années de lutte 
pour l’art, 1884-1914, Brussels, 1926; 87: “Quant à mes Poseuses, je suis très embarrassé pour en fixer le 
prix. Je compte, comme frais, une année à 7 francs par jour: ainsi voyez où cela me mène. Pour me 
résumer, je vous dirai que la personnalité de l’amateur peut me payer la différence de son prix au mien.”  
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18 Marina Ferretti-Bocquillon, Anne Distel, John Leighton, and Susan Alyson Stein. Signac: 1863-1935, 
Exhibition Cat., The Metropolitan Museum of Art, Yale University Press, 2001; 125; For the relation 
between the early influence of Cauillebotte on Signcac, see François Cachin. Signac: Catalogue Raisonné 
de l’Oeuvre Paint, Paris: Gallimard, 2000; 8-11. 
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19 At least Seurat is said to have been interested in theater plays. For example, Emile Verhaeren told the 
story that Seurat was inspired to adopt dark frames by the Wagnerian stage practice of darkening the 
theater to highlight the illumination of the stage (Ellen Wardwell Lee. Seurat at Gravelines: The Last 



�

�

> 


��
��������'�����������	
�
���
���'����
�������������������� �
�
����
�
�
	���
������

�
����������
���������
�
����
������
���
���
������������ �'���?'����9������
����������

�
��'��
���%�	
���:
�������
��
������J	����5���C���������� �������������������
��
���


������
�����
���������'	��
���6
�
�
�
�������A�
6��A�A��C� �:�
�
�	��������  =����� #�9�

+�����.
�'����'�
����
.�����

����������������
��
����

��� ���
������
��
��
���


�����
�
���������������
��'�%���������������
������������ ��
����
���'�
�	����������

0
�����?'	H������.��'�����
�������
��������
����'�'����*
. 
��,'����������
���.���

��������@��F
������
�(�0
6:�����J	����5�����
�����
�������� ��9�����
��
�����������


�(��:���	��������������������
���
��
��������������
���  !� �

�

D����'��������
.���'��'����'����'�
�������
	���:
��� ����'���
��'�
�����
��:���
��
���� �
�� 
�� 
� 	'
��� ���� �
���.��
��� ��� ���.��'�� 
��� ���� �� ��
���
���9� �� :�'��� ����
�
.���
��
�	'
�����%��:�������
������'��
���
��'�
�
�
 ����
����
������
������	
.���
'�������
��I������
�����������'���������������
�������'������ ���
�����
��������
(�9 4"�

�

������������������������������������������������������

�

Landscapes, Indianapolis Museum of Art in cooperation with Indiana University Press, 1990; 48). For the 
impact of Wagner on Seurat, see Paul Smith. Seurat and the Avant-Garde, Yale University Press, 1997. 
For the possible impact of color print technique on Neo-Impressionism, see Norma Broude. “New Light 
on Seurat’s ‘Dot’: Its Relation to Photo-Mechanical Color Printing in France in 1880s,” The Art Bulletin, 
56, Dec. 1974; 581-89 (Seurat in Perspective, 1978; 163-175.) 
20 A letter to Lucien Pissarrro in February 1887 (Letter 397 in Camille Pissarro. Correspondance de 
Camille Pissarro, tome 2, edited by Janine Bailly-Herzberg; preface by Bernard Dorival, Paris: Presses 
Universitaires de France, 1980): as translated in Paul Smith. ‘“Parbleu”: Pissarro and the political colour 
of an original vision,” Art History, vol. 15, no. 2 (June 1992), note 10. 
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21 Félix Fénéon. Oeuvres plus que complètes, Geneva: Librairie Droz, 1970; 35-37.  
22 Révue Indépendante, I, November 1886; 70. 
23 For Fénéon’s influence on Camille Pissarro’s theory, see Paul Smith. “Parbleu” (1992); 225; From 
Camille Pissarro to Durand-Ruel (6 novembre 1886) (Letter 358 in Camille Pissarro. Correspondance de 
Camille Pissarro, tome 2, edited by Janine Bailly-Herzberg; preface by Bernard Dorival, Paris: Presses 
Universitaires de France, 1980; 75): “Vous pourriez les compléter en consultant la brochure de M. Félix 
Fénéon parue dernièrement sous le titre de: Les impressionnistes en 1886 en vente chez Soirat 146, rue 
Montmartre et chez les principaux libraires.” (75); “J’ai fait que suivre comme mes autres confrères 
Signac, Dubois-Pillet l’exemple donné par Seurat. J’espère que votre fils voudra bien me rendre ce service 
pour lequel je lui en serai vivement reconnaissant.” (75); “Théorie: Rechercher la synthèse moderne par 
des moyens basés sur la science, les quels seront basés sur la théorie des couleurs découvert par 
M.Chevreul, et d’après les expériences de Maxwell et les mensurations de N. O. Rood. Substituer le 
mélange optique au mélange des pigments; autrement dit: mélange optique suscite des luminosités 
beaucoup plus intenses que le mélange des pigments.” (75) 
24 Georges Seurat. “Letter to Félix Fénéon (1890),” in Norma Broude, ed. Seurat in Perspective, The 
Artist in Perspective Series, Prentice-Hall, 1978; 16f. 
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25 Paul Signac. D'Eugène Delacroix au néo-impressionisme, Paris: Hermann, 1964 (1899); 97. 
26 Ward 1996; 95. 
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27 Félix Fénéon. Oeuvres plus que complètes, Geneva: Librairie Droz, 1970; 29-45; For the variants 
between “VIIe Exposition Impressionniste” and “Les Impressionnistes en 1886,” see ibid.; 46-52.  
28 Félix Fénéon. “L’Impressionnisme aux Tuileries,” L’Art moderne de Bruxelles, 19 septembre 1886 
(Fénéon 1970; 53-58). 
29 “L’impressionnisme,” L’Emancipation sociale, Narbonne, 17 avril 1887 (the revew of the 3rd exhibition 
of the Indépendant: Fénéon 1970; 64f.); “Le néo-impressionnisme,” L’art moderne de Bruxelles, 1 mai 
1887 (Fénéon. Ibid.; 71f.); “Le néo-impressionnisme,” L’art moderne de Bruxelles, 15 avril 1888 (the 
review of the 4th exhibition of the Indépendant: Fénéon. Ibid; 82f.); “Signac,” Les Hommes d’aujourd’hui, 
n. 373 (juin 1890 issue) (Fénéon. Ibid; 174f.). Fénéon also chronicled the Indépendants exhibition in the 
Révue Indépendant during the same period. 
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30 Félix Fénéon. “From the Impressionists in 1886 (1886),” in Broude 1978; 36-37. Original text is 
reprinted in Félix Fénéon. Oeuvres plus que complètes, Geneva: Librairie Droz, 1970; 35: “Ces réaction 
de couleurs, ces soudaines perceptions de complémentaires, cette vision japonaise ne pouvaient s’exprimer 
au moyen des ténébreuses sauces qui s’élaborent sur la palette: ces peintres firent donc des notations 
séparées, laissant les couleurs s’émouvoir, vibrer à de brusques contacts et se recomposer à distance. [...] 
On procédait donc par décomposition des couleurs; mais cette décomposition s’effectuait d’une sorte 
artibraire: telle traînée de pâte venait jeter à travers un paysage la sensation du rouge; telles rutilances se 
hachaient de vert. – MM. Georges Seurat, Camille et Lucen Pissarro, Dubois-Pillet, Paul Signac, eux, 
divisent le ton d’une manière consciente et scientifique. Cette évolution se date 1884, 1885, 1886.” 
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31 Signac later often discusses change of color effects in relation to the viewer’s distance from painting 
(Signac 1899; 47, 73, 120). As for earlier examples that could have affected Neo-Impressionist theory, one 
could cite Wilhelm Brücke, who published his book in 1878 which included the translation of Helmholtz’s 
famous article, “l’optique et la peinture.” Brücke describes various color effects in relation to distance: 
“On a l’habitude d’admettre que la formatio de l’image rétinienne tient à ce que toute la lumière envoyée à 
notre oeil, par un point vu nettement, est concentrée par l’oeil en un foyer unique, comme par l’objectif 
d’une chambre obscure. C’est vrai, en général, mais pas exactement, car les rayons ne se réunissent pas 
exactement en un point. Ils rencontrent la rétine suivant une surface entourant ce point, et qu’on appelle le 
cercle de diffusion. Comme chaque point brillant donne un cercle de diffusion de ce genre, il est évident 
que les images rétiniennes des objets brillants dépassent les bords de leur contour géométrique, et sont 
agrandies aux dépens du champ obscur qui les environne. La grandeur réelle de cette diffusion de la 
lumière de l’irradiation dépend de deux éléments; le premier c’est l’éclat, puisque, plus il est grand, plus la 
lumière dispersée s’étand loin; le second, c’est la conformation de l’oeil. En effet, plus un oeil réunit 
imparfatement les rayons, soit par myopie, soit par un autre défaut visuel, plus l’irradiation est grande. 
Mais la grandeur apparente de l’irradiation dépend aussi de la distance. En effet, comme nous l’avons dit 
plus haut, le diamètre de l’image rétinienne géométrique diminue à mesure que la distance s’accroît. Le 
diamètre du cercle de diffusion, au contraire, ne décroît pas nécessairement quand la distance augmente; il 
croît même d’une façon surprenante pour un très-grand nombre d’yeux, ceux de tous les myopes.” (Er����
�������� ���� ��
� cke. ��������
� 
���������
�
� 	�
� ���
� -���
�� �

��
� ��� ��������
� 	�� ������� , Pa����� ���
���������������� , 1878; 138.) 
32 Jonathan Crary. Suspensions of Perception, MIT Press, 2000; 160. 
33 John Gage also pointed out their interest in “lively texture of dots” by citing Mayer Schapiro’s words 
“dotting itself has an important aesthetics” John Gage. “The Technique of Seurat: A Reappraisal,” The Art 
Bulletin, Sep. 1987, vol. 69, no.3; 452. 
34 Robert L. Herbert. Seurat Drawings and Paintings, Yale University Press, 2001; 12 : “It was not real 
optical mixture, but what Blanc and Fénéon called “vibration,” that Seurat and the Neo-Impressionists 
sought. The eye struggles toward a resolution of the several colors, but stops short of a final, singular 
result. In so doing, it is subjected to a vibration of colored particles in which their separate identities are 
presented, but intensely activated by the texture and by interaction with the other colors.” Floyd Rafliff 
also points out that colors in Neo-Impressionist painting only rarely completely fuse with each other 
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(Floyd Ratliff. Paul Signac and Color in Neo-impressionism, New York: The Rockefeller University Press, 
1992; 36). 



�

�

E$

�'���
��������
������
���

���
6�'����
�������
����2'
�
����:��(� ���'��%��09�5����
���:9�����
�.
������
��
���
���
���'��

��%�'��������:�
���
�	 �
��%�'�����'�����
�
$"��
��
���[�$"�%�'��\�E!��
��
���[�E#�%�'��[E�%�
�(��
;�
6�'�������
	�����<���;�
6�'�������
�������
	��<�
�
�����
��
���
���	������
$"��
��
���[�$"�	�����\$"��
��
���[�4E�	�����[�4=�%�
�(�
�
D�� �
�� '������
��� :��� ���� �������
��
����� 
�� ���
.
� 	� ��� �6������ �6������
�'�
���
�
���Q�
���
��*��
���
6�%�����������Q�:
������� '%��
�'�����
�
���
6�'�������
�
6
�	� ��� ���� �
�����9� 0���
�'�� ,�'�
�� 
�� ���� �
���� ��� �������� 
� ��������� 
���
������
�
���
�
�
	�������
����:������
2'�9 >$�

�

�����
���
��
	���:�
�������'
�����

���������
.�
���
	����
���
6 �'�����������
�������

�A�A�������������������������
��������5���C�� *�����������
�
�� ��:�
����6��

�������

�
���������%��:�����
6�'��������
	������
������������
	��� %
�������2'
��
�
���

�2'
�
�����
(������������
����
%�.�9 >=�5����Q�
��������
��
����
���
���:�����'�
���

����
���
�������
�����
������
���0'�
����
���1�
�@
	������ $E����� $  >! �Q����
����

�
�������

�����:��(
��������������
6�'���%��
�����'�
�	 �
���6���
������
�����

70
6:���C������'�����
�(��8�:�
�����
%��������.
�:��������� 
�
�����
6��'��
�����������

;�
	9�=<9�+��5����
�	'����7
��:
������
����	��
����'���������
������ ��U�:��(
�������

������������������������������������������������������

35 Fénéon. “From the Impressionists in 1886 (1886),” in Broude 1978; 37-38. 
36 Ogden N. Rood. Modern Chromatics, New York, 1973 (1879)., Ch. 10 (p.124f). The same equations 
can be found in pp. 148-149 in Chapter 10. 
37 Georges Seurat et al. Seurat: Correspondances, témoignages, notes inédites, critiques, ed. Hélène 
Seyrès, Paris: Acropole, 1991; 70. 
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38 Ogden N. Rood. Modern Chromatics, with Application to Art and Industry, New York: D. Appleton and 
Company, 1879; 141. 
39 Rood 1879; 141-142. 
40 Michel Eugène Chevreul. De la loi du contraste simultané des couleurs et de l'assortiment des objets 
colorés, Paris: Pitois-Levrault, 1839 (English translation: Chevreul. The Laws of Contact of Colour, trans. 
John Spanton, London: George Routledge and Sons, 1883); sections 75, 76. Charles Blanc. Grammaire 
des Arts du Dessin, troisième édition, Paris: Librairie Renouard, 1876 (1867); 24. Charles Blanc. Les 
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Artistes de mon temps, Paris: F. Didot, 1876; 64.  
41 Michel Eugène Chevreul. The Laws of Contact of Colour, trans. John Spanton, London, 1883 (French 
1839); 4. 
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42 Chevreul. Ibid.,; 32-33. Chevreul mentions the phenomena of complementary afterimage in many other 
places in the text. However, he keeps focusing on factual description: e.g. Section 79: “Successive contrast 
of colours includes the phenomena observed when the eyes having looked for some time at one or more 
coloured objects, perceive, after having ceased to look at them, images of those objects, presenting the 
colour complementary to that of the actual object.” (Ibid.; 29); Section 80: “this distinction also facilitates 
the understanding of the phenomana which may be called mixed contrast; for the retina having seen a 
certain colour for some time, has an aptitude to see for a further time the complementary of that colour, as 
well as any new colour presented by an extermal object; the sensation perceived being the result of this 
new colour, and the complementary of the first.” (Ibid.; 29) 
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43 Rood 1879; 176. 
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44 Rood 1879; 237. 
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45 Rood 1879; 222-223. Rood also refuted the theories of the British colorist George Field (1819, 1835) for 
the same reason that Field’s theory was based on pigmental mixture (Rood 1879; 301-302). Chevreul 
rather belatedly mentioned the “contraste rotatif” or the Maxwell’s experiment of the rotating disk in his 
book published in 1883. Chevreul regarded this phenomena of optical mixture as “revolutional,” and he 
argued that he himself discovered this phenomana in 1878, a year before Rood’s book was published 
(Michel Eugène Chevreul. Mémoire sur la vision des couleurs matérielles en mouvement de rotation et 
des vitesses numériuque de cercles, Paris: Firmin-Didot, 1883; 3-5). Although I do not intend to discuss 
which theorist was advanced or not, there seems to be a certain diplomatic dissagreement among the 
theorists over the understanding of optical mixture even in the latter half of the nineteenth century. In the 
same book, Chevreul also began to talk about fatigue of color vision for the first time in his writing. He 
cited his conversation with Louis Daguerre: “Vous m’expliquez ce que j’ai fait d’instinct; lorsqu’après 
avoir peint pendant plusieurs heures, mes yeux fatigués se refuseient à voir les couleurs, j’allai chez un de 
mes voisins fabricant de papiers peints, lui commader une fries de couleurs unies, les plus crues, -- ce sont 
ses expressions, -- pour la mettre dans mon atelier, avec l’intention de la regarder dès que le besoin de 
raffemir ma vue se ferait sentir.” A la question: Quand une couleur vous a fatigué, quelle est celle de votre 
fries que vous regardez? “Je ne suis guide que par mon instinct,” fut sa repose. “Eh bien, répliquai-je, la 
loi du contraste des couleurs vous indique que l’oeil reprend sa sensibilité en regardant la complémentaire 
de la couleur qui l’a fatigué.” (Chevreul 1883; 9-10.) 
46 Psychologie scientifique française. Centenaire de Th. Ribot: jubilé de la psychologie scientifique 
française, Agen: Imprimerie moderne, 1939; 186. 
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47  Zimmermann 1991; 249f.; Crary 2000; 164-165. On the dichotomy between “inhibition” and 
“dynamogénie”of Brown-Séquard, see Charles Brown-Séquard. Recherches expérimentales et cliniques 
sur l’inhibition et la dynamogénie, Paris: G. Masson, 1882 (1878). 
48 Although the Neo-Impressionists referred to Henry’s theory, they kept a certain distance from him partly 
because of its eclecticism and mysticism (Zimmermann 1991; 228). Seurat met Henry in spring 1886, and 
he confirmed that he did not know Charles Henry during the formation of his style (“A letter to Félix 
Fénéon in June 20, 1890”: see Broude 1978; 16-17). Pissarro stopped attending at Henry’s lecture after a 
few particimations as it was incomprehensible to him (Kathleen Adler. Camille Pissarro: A Biography, 
New York: St. Martin’s Press, 1977; 102). Signac wrote in his journal December 1894 that “Charles 
Henry, who became de plus en plus poétique”(14 décembre 1894: Paul Signac. “Journal de Paul Signac,” 
edited by John Rewald in Gazette des Beaux-Arts 36 (July-Sept. 1949): 111-113. 
49 Zimmermann 1991; 296-297; Martha Ward 1996; 125f. Henry’s original texts were published as 
“Rapporteur esthétique et sensation de forme”, La revue indépendante (April 1888);70-90, and Cercle 
chromatique, Paris: Charles Verdin, 1888. 
50 Gustave Kahn. “De L’Esthetique du verre polychrome,” La Vogue 1, Apr. 18, 1886, 34-65. (English 
translation in Charles Harrison and Paul Wood eds, Art in Theory: 1815-1900, Oxford: Blackwell, 1998, 
1011-1014.) In this article, Kahn specifically mentions a pathological aspect of Henry’s color theory. 
51 Signac and Pissarro more or less trusted in Henry’s Rapporteur esthétique or a protractor that was 
invented for measuring directions and lines to judge whether they are dynamogenic or not. Pissarro owned 
a copy of the text Rapporteur esthétique (Ward 1996; 126). Signac is said to have believed that the 
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protractor could serve for the artisanal education, and industrial art (Robyn S. Roslak. Neo-Impressionism 
and Anarchism in Fin-de-Siècle France: Painting, Politics and Landscape, Ashgate, 2007; 62.) 
52 Félix Fénéon. “Les Impressionnistes aux Tuileries,” 19 septembre 1886 (Fénéon 1870; 58). In this 
memorial text in which Fénéon for the first time used the word “néo-impressionniste,” the critic mentions 
Rood, Maxwell, and Charles Henry. However, as Fénéon’s knowledge of Maxwell was most likely from 
Rood’s text, Charles Henry’s theory is the only other source that cannot be derived from Rood’s text. “A 
deux pas, l’oeil ne perçoit plus le travail du pinceau: ce rose, cet orangé et ce ble se composent sur la 
rétine, se coalisent en un vibrant choeur, et la sensation du soleil s’impose: on sait, en effet, -- expériences 
de Maxwell, mensurations de N. O. Rood, -- que le mélange optique suscite des luminosités beaucoup plus 
intenses que le mélange des pigments. Au prix des Camille Pissarro récents, ceux de 1871 à 1885, se 
merveilleusement atmosphériques et lumineux, sont ternes.” (54-55). “Le professeur N. O. Rood leur a 
fourni de précieuses constatations. Bientôt la théorie générale du contraste, du rythme et de la mesure, de 
M. Ch. Henry, les munira de nouveaux et sûrs renseignements.” (58). 
53 Félix Fénéon (under the pseudonym of Thérèse). “Une affiche” La Cravanche, 15 septembre 1888 
(Fénéon 1970; 131): “Allez voir chez M. G. Seguin, constructeur d’instruments de précision, 14, 
boulevard Saint-Michel, une affiche du Cercle Chromatique de M. Charles Henry, par le peintre néo-
impressionniste Paul Signac. Cette affiche est la premièr application de la polychromie rationnelle établie 
sur des principes rigoureusement mathématiques par l’auteur du Cercle: quoique exécutée très rapidement 
à l’aquqrelle, sans grand souci de l’esthétique des formes, avec des instruments visiblement sommaires...” 
Fénéon. “Une esthetique scientifique,” La Cravanche, 18 mai 1889 (Fénéon 1970; 145-148). 
54 For example, Fénéon summerizes Henry’s theory as follows: “Charles Henry essaie de préciser les 
principes et quelques lois d’une telle mathématique. Sa théorie est générale et, par conséquent, gère 
l’esthétique. Jusqu’ici elle s’est plus spécialement dédiée à la ligne, à la couleur et au son.” (Fénéon. “Une 
esthetique scientifique,” La Cravanche, 18 mai 1889 (Fénéon 1970;145); “Mais les couleurs sont 
dynamogènes plus ou moins (effort musculaire des hystériques, perception des différences de clarté, 
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courbes de croissance des végétaux, etc.) Projetons-les sur la rose des directions en faisant correspondre le 
rouge, le jaune, qui sont relativement dynamonènes, aux directions dynamogènes; le vert, le violet, le bleu, 
qui sont relativement inhibitoires, aux directions inhibitoires; nous obtenons ainsi la première esquisse 
d’un cercle chromatique dont il faudra ensuite déterminer rigoureusement les éléments linéaires repérés 
avec chaque raie du spectre. Pour justifier cette association de la couleur et de la direction, M. Charles 
Henry a machiné une expérience ingénieuse dont voici le bilan: avec un lorgnon vert-blue ou rouge, on 
trace trop grandes les verticales, souvent de 1/8e du modèle (le tracé des autres lignes n’est modifié que 
par l’impureté des verres). Avec un lorgnon violet ou vert, trop grandes de 1/20e les obliques inclinées à 
droite. Un verre jaune motive des horizontales de gauche à droite trop grandes.” (ibid. 146). 
55 Charles Henry. “Introduction à une esthétique scientifique,” Revue contemporaine, 25 August 1885; 447.  
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56 Charles Henry. Cercle chromatique, Paris, 1888; 6-7. 
57 Henry. Ibid.,; 9. “En résume, on peut considérer la sensation et l’idée comme des exercices virtuels de 
notre mécanique naturelle: la sensation correspond à un mouvement réel qui aboutit à un mouvement 
virtuel.” 
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58 Charles Henry. Sur une loi générale des réactions psycho-motrice, As presented at the Congrès de Paris 
de l’Association française pour l’avancement des sciences, Paris, 1890; 14.  
59 Félix Fénéon. “Une esthetique scientifique,” La Cravanche, 18 mai 1889; 145.  
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60 Joris-Karl Huysmans. L’Art moderne, Paris: G. Charpentier, 1883. The book was well read among the 
Impressionists including Seurat, Signac, and Pissarro, although it claimed “daltonisme,” or retinal disorder 
of the artists. Pissarro mentioned Huysmans’s book in two letters of May 1883 (Letter 145 & 146 in 
Camille Pissarro. Correspondance de Camille Pissarro, tome 1, edited by Janine Bailly-Herzberg; preface 
by Bernard Dorival, Paris: Presses Universitaires de France, 1980; 203-205). Seurat also admired the book, 
which Signac told in this book 1899, p.110. For more details, see Paul Smith. ‘“Parbleu”: Pissarro and the 
political colour of an original vision,” Art History, vol. 15, no. 2 (June 1992); 235. 
61 Gustave Kahn. “De L’Esthétique du verre polychrome,” La Vogue 1, Apr. 18, 1886, 34-65. (English 
translation in Charles Harrison and Paul Wood eds, Art in Theory: 1815-1900, Oxford: Blackwell, 1998, 
1011-1014.) The article introduced Charles Henry’s article "Introduction à une esthétique scientifique" 
(August 1885). Kahn specifically focuses on the topic of color and its inferent direction which Henry 
argued. 
62 Paul Adam. Soi, Paris: P.-V. Stock, troisième edition, 1906 (1886). Fénéon quickly mensioned this novel 
as a model of the painter Albert Duboix-Pillet (Félix Fénéon. “IIe Exposition de la Société des Artistes 
Indépendants,” L’Art moderne de Bruxelles, 19 septembre 1886, reprinted in Félix Fénéon. Oeuvres plus 
que complètes, Geneva: Librairie Droz, 1970; 44.) 
63 Charles Henry. "Introduction à une esthétique scientifique", Revue contemporaine, 25 August 1885; 
441-469. 
64 Félix Fénéon. “L’Impressionnisme aux Tuileries,” L’Art moderne de Bruxelle, 19 septembre 1886 
(Fénéon 1970; 58). 
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65 Camille Pissarro and Fénéon talked over the article several times in 1886. One of their main concern 
was how they could persuade Seurat to approve their theorization. Pissarro said to his son Lucien that 
Seurat might not approve Fénéon’s article as it was “too well explained.” : “M. Fénéon sent me the draft 
of his article; he wanted me to look over certain passages dealing with the question of technique. I am 
afraid that these questions are only too well explained and that the painters will take advantage of us. I 
would have liked him to discuss this with Seurat, but this is impossible. (September 15, 1886: Camille 
Pissarro. Camille Pissarro: Letters to his son Lucian, ed. John Rewald, New York, 1972; 81 
(Correspondance de Camille Pissarro, edited by Janine Bailly-Herzberg (1980): Letter 352; tome 2, pp. 
69-70). As for Chevreul’s color theory, Pissarro also recommended Fénéon to consult Seurat’s instruction: 
“Je crois qu’il faut généraliser quand il s’agit de personnes, mais préciser quand il s’agit Seurat, qui le 
premier a eu le bon sens de mettre consciencieusement en pratique les théorie de Chevreul.” (around 
October 1886: from Camille Pissarro to Félix Fénéon (Correspondance de Camille Pissarro, edited by 
Janine Bailly-Herzberg (1980): no. 356; tome 2, pp.73-74). 
66 In a letter from Seurat to Félix Fénéon in June 1890, Seurat for the first time accused Fénéon of his 
“inaccurate” information in his article “Signac” in L’homme aujourd’hui (no. 373, June 1890). In this 
letter, Seurat reconfirmed that not Signac but he himself was the founder of the Neo-Impressionist 
movement, as well as argued that he did not know Charles Henry during the formation of his style (see 
Broude 1978; 16-17). However, the dispute was mainly over Seurat’s originality and his sources, and not 
over Fénéon’s theoretical analysis itself. 
67 Jonathan Crary mentions political progressiveness of Seurat in relation to Henry’s theory: see Jonathan 
Crary. “Seurat’s Modernity,” Seurat at Gravelines: The Last Landscapes, exhibition catalogue, Ellen 
Wardwell Lee, ed., Indianapolis Museum of Art, 1990; 63-64. 
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68 Félix Fénéon. “Signac,” Les Hommes d’aujourd’hui, n. 373 (juin 1890 issue), np. (Fénéon 1970; 176)  
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69 Robyn Roslak also cites this phase of Fénéon as a sign of the critic’s anarcho-communist tendency: 
Robyn S. Roslak. “Symphonic Seas, Oceans of Liberty: Paul Signac's La Mer: Les Barques 
(Concarneau),” Nineteenth-Century Art Worldwide, Volume 4, Issue 1, Spring 2005; note 113. 
70 Signac also use the words such as salissure and souiller specifically in his discussion on avoidance of 
grey in painting. “Le but de la technique des néo-impressionnistes est d’obtenir, nous l’avons dit, un 
maximum de couleur et de lumière. Or, ce but n’est pas clairement indiqué par ce beau cri d’Eugène 
Delacroix: ‘L’ennemi de toute peinture est le gris!’… Et n’est-ce pas là encore obéir au conseil de celui 
qui écrit: ‘ bannir toutes couleurs terreuses.’ Des ces couleurs pures, ils respecteront toujours la pureté. Se 
gardant bien de les souiller en les mélangeant sur la palette…. tout mélange optique tend vers la clarté et 
l’éclat. Delacrois se douteait bien des prérogatives de cette méthode.” (Paul Signac. D'Eugène Delacroix 
au néo-impressionisme, Paris: Hermann, 1964 (1899); 38-39). In Signac’s opinion, to “sully” is to 
suppress the maximum luminosity of the painting. However, as Robyn Roslak demonstrates, such demand 
for pure colors was arguably associated with the anarcho-communist demand for individual freedom as 
well. See Robyn S. Roslak. Scientific Aesthetics and the Aestheticized Earth: The Parallel Vision of the 
Neo-Impressionist Landscape and Anarcho-Communist Social Theory, Ph.D. diss., University of 
California, Los Angels, 1987; 62f.  
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1.2 Fatigue Management: Complementary Color Harmony  

Reconsidered 
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71 Henri Matisse. “Notes of a Painter” (1908) in David Batchelor, ed. Colour, Documents of Contemporary 
Art, MIT Press, 2008; 53. 
72 John Gage. Color in Art, Thames and Hudson, 2006, p.49f. Georges Roque. Art et Science de la 
Couleur: Chevreul et les Peintres, de Delacroix à l’abstraction, Nîmes: Éditions Jacqueline Chambon, 
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1997; 61-72. 
73 For example, see William Innes Homer. Seurat and the Science of Painting, Massachusetts: MIT Press, 
1964. Floyd Ratliff. Paul Signac and Color in Neo-impressionism, New York: The Rockefeller University 
Press, 1992. Michael F. Zimmermann. Seurat and the Art Theory of his Time, Antwerp: Fonds Mercator, 
1991. 
74 John Gage. Color and Meaning: Art, Science, and Symbolism. Berkeley, CA: University of California 
Press, 1999; 55. 
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75 Issac Newton. Opticks, Amherst, N.Y. : Prometheus Books, 2003 (1704); 155. 
76 Johann Wolfgang von Goethe. Goethe’s Color Theory, ed. Rupprecht Matthaei, New York: Van 
Nostrand Reinhold, 1971 (1810). For example, Jonathan Crary sees a significan paradigm shift from 
objective to subjective vision in Goethe’s color theory (Jonathan Crary. Techniques of the Observer, MIT 
Press, 1992; Chapter 3). 
77 Ostwald’s color system also referred to the thermodynamic principle of nervous physiology based on 
Weber-Fechner law to construct its logarithmic gradation of a color scale. However, Ostwalt no longer 
regarded complementary harmony as something critical to his color system. On Ostwald color theory, see 
Wilhelm Ostwald. Color Science Part I, trans. J. S. Taylor, London, 1931; -----. Color Science Part II, 
trans. J. S. Taylor, London, 1933. The Munsell color system, one of the most prevalent color systems in 
the twentieth century, is owed much to Ostwald logarithmic color system. 
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78 Martin Kemp. The Science of Art: Optical Themes in Western Art from Brunelleschi to Seurat, New 
Haven: Yale University Press, 1990; 269. 
79 Kemp (1990); 291-295. Kemp also mentions three French texts which dealt with complementary color 
effects before Chevreul (1839): G. Grégoire. Theorie des couleurs, Paris, 1820; C. Bourgeois. Manuel 
d’optique expérimentale, à l’usage des artisteset des physiciens, Paris, 1821; J. Marimée. De la peinture à 
l’huile, Paris, 1830.;. (see Kemp 1990; 308).  
80 Comte de Buffon. “Sur les couleurs accidentelles,” Mémoires de l’Académie des Sciences (1743), in Un 
autre Buffon, J.-L. Binet and J. Roger, Paris: Hermann, 1977; 138-149; Georges Roque. Art et Science de 
la Couleur: Chevreul et les Peintres, de Delacroix à l’abstraction, Nîmes, 1997; 14-15. Mary Ann Doane, 
however, regards this tie between the notion of fatigue and complementary afterimage as a significant 
starting point of subjective color vision for the reason that the color vision was firstly attributed to the 
human durational sense (Mary Ann Doane. The Emergence of Cinematic Time: Modernity, Contingency, 
The Archive, Harvard University Press, 2002, 69-83.) 
81 Roque 1997; 61. 
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82 Gage 1999; 169-176. 
83 Johann Wolfgang von Goethe. Goethe’s Color Theory, ed. Rupprecht Matthaei, New York: Van 
Nostrand Reinhold, 1971 (1810); Vol. 1, Sections 15, 19, 33, 814, 815, et al. 
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84 John Gage. Color and Culture, University of California Press, 1993; 201-202. In France, Goethe’s 
theory attracted French theorists who referred to both metaphysical and neurological notions of 
complementary harmony. For example, one can name Charles Blanc, Alphonse Germain (Georges Seurat 
et al. Seurat: Correspondances, témoignages, notes inédites, critiques, ed. Hélène Seyrès, Paris: Acropole, 
1991; 42, 289), and Eugène Véron (Eugène Véron. Aesthetics, trans from French to English by W. H. 
Armstrong, B.A., London: Chapman & Hall, 1879 (1878); 231. 
85 Jeffrey Barnouw, "Goethe and Helmholtz: Science and Sensation," in Goethe and the Sciences: A 
Reappraisal, ed. Frederick Amrine, et al. (Dordrecht: Reidel, 1987); 47.  
86 For Helmholtz’s admiration of Goethe, see Gary Hatfield. “Helmholtz and Classicism: The Science of 
Aesthetics and the Aesthetics of Science,” in David Cahan, ed. Hermann von Helmholtz and the 
Foundations of Nineteenth-century Science, University of California Press, 1993; 551f. Jeffrey Barnouw, 
"Goethe and Helmholtz: Science and Sensation," in Goethe and the Sciences: A Reappraisal, ed. Frederick 
Amrine, et al. (Dordrecht: Reidel, 1987), 45-82. 
87 Barnouw. Ibid.; 45- 63. 
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88  For Helmholtz’ influence on contemporary artists in general, see Filiz Eda Burhan.� Vision and 
Visionaries: Nineteenth century psychological theory, the occult sciences and the formation of the 
symbolistic aesthetic in France, Ph.D. Dissertation, Princeton University, 1979 (reprinted by University 
Microfilms International in 1982); 22 and note 32; 75-77 and note 38. John Gage. Color in Art, 2006, 53f. 
For example, following primary documents directly mention Helmholtz’s psychology: Hippolyte Taine. 
On Intelligence, trans by T. D. Haye, New York: Henry Holt and Company, 1875 (De l’Intelligence, Paris: 
1870), vol I; 118f, vol. 2; 51f., etc. Eugène Véron. Aesthetics, trans from French to English by W. H. 
Armstrong, B.A., London: Chapman & Hall, 1879 (L’esthétique, Paris, 1878); 229-223; 236. Théodule 
Ribot. German Psychology of Today, trans from the second French edition by James Mark Baldwin, New 
York, 1886 (La psychologie allemande contemporaine, Paris, 1879); 122f. Charles Henry. "Introduction à 
une esthétique scientifique", Revue contemporaine, 25 August 1885, 455. 
89  Hermann von Helmholtz. “l’optique et la peinture,” in Ernst Wilhelm von ��
� cke. Principes 
scientifiques des beaux-arts, �

��
������������
�	��������� ,��������������������������� , 1878; 169f. English 
translation is in Herman von Helmholtz. Helmholtz on Perception: Its Physiology and Development, ed. 
Richard M. Warren and Roslyn P. Warren, New York: John Wiley and Sons, 1968; 137f.  
90 Burhan (1979); 104. 
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91 Georges Seurat, et al. Seurat: Correspondances, témoignages, notes inédites, critiques, ed. Hélène 
Seyrès, Paris: Acropole, 1991; 103-104. 
92 The journal introduced not only the latest academic results of science and philosophy in France, but also 
those in Germany, Britain, Belgium, Italy, and Spain. The neuro-psychological discourse is dominant in 
this magazine as Ribot was a strong believer of it. The articles which specifically refer to Helmholtz can 
be found, e.g. “ Origine et valeur des axiomes géométriques,” Revue Philosophique de la France et de 
l'étranger, Tome II (1876); 317. D. Nolen. “Helmholtz. - Les faits dans la perception,” ibid., Tome VII 
(1879); 561-567. 
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93 Hermann von Helmholtz. Helmholtz on Perception: Its Physiology and Development, ed. Richard M. 
Warren and Roslyn P. Warren, New York: John Wiley and Sons, 1968; 150-151. 
94 Helmholtz. Ibid; 155. 
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95 Helmholtz. Ibid.; 164-165. 
96 Although I do not deal with Schopenhauer’s color theory here, it was one of the most significant 
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theories that re-read Goethe’s color theory by way of the neuro-psychological perceptive system. The 
reason why I cannot deal with his theory is simply because it is unlikely to have been read by French 
scholars although his other works were well read in France (For Schopenhauer’s impact on French culture, 
see Louis Reynaud. ������
����� �������	�� ���������� �
�� !!!����� �
��!� ��
�"��� , Paris: Hachette, 1922, 
269f.) Firstly Schopehnauer’s color theory, which was published in 1816 and 1857, pioneeringly 
emphasized the active character of color perception: “If the understanding converts the sensation into 
intuitive perception, then naturally this effect is also related and assigned to its cause, and to the body 
producing the effect; light or color are attributed as qualities, that is to say, as modes of operation. Yet the 
body is recognized only as that which produces this effect. ‘The body is red’ means that it produces the 
effect of color in the eye. To be [sein] is generally synonymous with to act [wirken]; accordingly, even in 
German, everything that is, is very strikingly and with unconscious profundity called actual [wirklich], 
that is, acting [wirkend]. – By our apprehension of color as something inherent in a body, the immediate 
perception of it that precedes this is by no means changed. It is and remains an affection of the eye; the 
object is intuitively perceived merely as the cause of that affection.” (Arthur Schopenhauer. On Vision and 
Colors: An Essay, translated by E. F. J. Payne; edited by Eavid E. Cartwright, Oxford/ Providence: Berg, 
1994; 21). Furthermore, he designated complementary afterimage as an effect resulted from a struggle for 
the full “nerve-like” activity of retina. This hypothesis closely resembles that of contemporary neuro-
psychologists: “After its appearance, every color will be followed by its complement, which remains 
behind in the eye as the physiological spectrum for the full activity of the retina. This happens because the 
nerve-like nature of the retina makes it necessary that, when the retina has been forced by the nature of the 
external stimulus to divide as its activity into two qualitatively different halves, the half called into being 
by the stimulus is followed automatically by the other half after the removal of the stimulus. For the retina 
has the natural urge to display its activity entirely, and it attempts wholly to restore this after it has been 
split apart. The greater the portion of the retina’s full activity a color is, the smaller must be its 
complement for this activity.” (Emphasis original. Schopenhauer. Ibid.; 32) 
97 Rolf G. Kuehni. Color Space and its Divisions: Color Order from Antiquity to the Present, Hoboken, 
New Jersey: Wiley-Interscience, 2003; 59, note 32: “The English glassmaker George Palmer (1740-1795) 
had an interest in color and was active at times in France. In 1777 he published in English a pamphlet 
titles “Theory of Colours and Vision.” It was translated in the same year into French. Walls (1956) 
considers Palmer’s theory “just as complete as Young’s, and nowise inferior to it...” Palmer’s theory was 
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reviewed in “Lichtenberg’s Magazin” in Göttingen, Germany, in 1781. Thomas Young was a medical 
student in Göttingen from 1795-96 and knew Lichtenberg who had considerable interest in vision.” 
98 Richard Kremer also details the history of trichromatic system in Germany from Young to Helmholtz. 
(Richard L. Kremer. “Innovation through Synthesis: Helmholtz and Color Research” in David Cahan, ed. 
Hermann von Helmholtz and the Foundations of Nineteenth-century Science, University of California 
Press, 1993; 205-237.) 
99 Kremer 1993; 426. Jeffrey Barnouw. "Goethe and Helmholtz: Science and Sensation" (1987), 58-61.  
100 Anson Rabinbach. The Human Motor: Energy, Fatigue, and the Origins of Modernity, University of 
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California Press, 1990. 
101 Christoph Asendorf. Batteries of Life: On the History of Things and Their Perception in Modernity, 
trans. from German by Don Reneau, University of California Press, 1993. 
102 Bruce Clarke. Energy Forms: Allegory and Science in the Era of Classical Thermodynamics, The 
University of Michigan Press, 2001. 
103 Bruce Clarke and Linda Dalrymple Henderson, ed. From Energy to Information: Representation in 
Science and Technology, Art, and Literature, Stanford University Press, 2002. 
104 For example, theorist such as Karl Marx, Max Weber, Wilhelm Ostwald regarded capital as energy 
(Asendolf 1992; 155. Clarke 2001; 43f., 60f.) 
105 Clarke 2001, 25-26. The most typical example can be seen in Camille Flammarion “La fin du monde” 
(1893). 
106 Clarke 2001; 2-3. David Cahan. Hermann von Helmholtz and the Foundations of Nineteenth-century 
Science, University of California Press, 1993; 432f. 
107 Jeffrey Barnouw, "Goethe and Helmholtz: Science and Sensation," in Goethe and the Sciences: A 
Reappraisal, ed. Frederick Amrine, et al. (Dordrecht: Reidel, 1987); 58. Bamouw also suggest that 
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Helmholtz understand Goether’s Faust in terms of “modern energy-oriented physics” in his later years. 
(Bamouw. Ibid, 78). 
108 For Helmholtz’s long career of thermodynamic research, see Part II of David Cahan. Hermann von 
Helmholtz and the Foundations of Nineteenth-century Science, University of California Press, 1993; 289-
458. Günter Bierhalter specifically points out Helmholtz’s strong interest in the second law of 
thermodynamics (ibid., 432f.) 
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109 Michel Eugène Chevreul. De la loi du contraste simultané des couleurs et de l'assortiment des objets 
colorés, Paris: Pitois-Levrault, 1839. (The Laws of Contact of Colour, trans. John Spanton, London: 
George Routledge and Sons, 1883). Other works that dealt with complementary color effets in France 
were, for example, F. Grégoire. Theorie des couleurs (Paris, 1820); C. Bourgeois. Manuel d’optique 
experimental (Paris, 1821); J. Marimée. De la peinture à l’huile (Paris 1830). (See Kemp 1992; 308.) 
110 Kremer 1993; 251. Helmholtz also mentions Chevreul’s book in L’optique et la peinture in 1878 (see 
Brücke 1878; 202). 
111 M. E. Chevreul. The Laws of Contact of Colour, trans. John Spanton, London, 1883(1839); 62-63. 
112 Chevreul. Ibid.; section 16; p. 9. 
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113 Chevreul. Ibid.; section 38, p.14. 
114 Chevreul. Ibid.; section 168, p.47. 
115 Chevreul. Ibid.; section 169, p.47. 
116 Here is Chevreul’s categorization of various color harmonies (ibid.; 46-48): 

First Case. Agreeable Colour. Everyone, whose eyes are well organized, derives pleasure from 
looking at the coloured rays transmitted through a coloured glass, whether it be red, orange, yellow, green, 
blue, or violet.[...]  

Second Case. Different Tones of the same Scale of Colour. The simultaneous view of the series of 
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tones of the same scale, which commences with white and ends with dark brown, gives undoubtedly an 
agreeable sensation, especially if the tones have equal and suficiently numerous itervals. [...] 

Third case. View of different colours, belonging to adjacent scales, assorted conformably to contrast. 
The simultaneous view of different colours, belonging to scales more or less allied to each other, may be 
agreeable. But this combination is difficult as they “injures” adjacent colors. [...] 

Fourth case. View of very different colours, belonging to very distant scales, arranged conformably to 
contrast. The simultaneous view of complementary colours, or of binary assemblages of colours, which, 
without being complementary, are yet very different, is also an undoubtedly agreeable sensation. [...] 

Fifth case. View of various colours, assorted more or less according to the law of contrast, being seen 
through a glass of a colour not deep enough to allow all the colours peculiar to the glass to be visible. [...] 
117 Gage 1993; 176. Quite reasonably, Rood argues that “colours less than 80 or 90 degrees apart [on the 
color circle] suffer from harmful contrast, while those more distant help each other.” (Rood 1879; 292). 
Rood admitted beauty of juxtaposition of adjecent colors only in the cases of small dots like foliage (Rood 
1879; 140, 159-160, 273f.). However, his understanding of color was profoundly relied on so called 
Young-Helmholtz trichromatic system as discussed above, and he regarded Chevreul’s theory as one of the 
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older generation (Rood. Ibid; 222-223). 
118 Rood 1879; 130. 
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119 Following arguments of contemporary artists well describe the fact that acquisition of scientific 
knowledge was indispensable for painters to learn the law of complementary harmony.   

Van Gogh’s letters to his brother Theo from 1884 to 1885 as cited in John Gage. Color in Art, 
Thames and Hudson, 2006; 50: “The laws of the colours are unutterably beautiful, just because they are 
not accidental” (Letter 371); “I am completely absorbed in the laws of colours. If only they had taught us 
them in our youth! But it is the fate of most people that by a kind of fatality one has to seek for light a long 
time. For that the laws of colour which Delacroix was the first to formulate and to bring to light in 
connection and completeness for general use, like Newton did for gravitation, and likd Stephenson did for 
steam – that those laws of colours are a ray of light – is absolutely certain.” (Letter 430); “These things 
concerning complementary colours, simultaneous contrast, and the neutralizing of complementaries, this 
question is the firs and principal one; the second is the mutual influence of two kindred colours, for 
instance carmine on a vermilion, a pink-violet on a blue-violet. The third question is the light blue against 
the same dark blue, a pink against a brown-red, a citron yellow against a chamois yellow, etc. But the first 
question is the most important.” (Letter 428) 

Camille Pissarro’s letter to his son Lucien in February 1887 (as cited in Paul Smith. ‘“Parbleu”: 
Pissarro and the political colour of an original vision,” Art History, vol. 15, no. 2 (June 1992), 224.) “...we 
[the Impressionists] could not have pursued our studies of light with so much assurance, if we had not had 
as a guide the discoveries of Chevreul and other scientists. I would not have distinguished between local 
colour and illumination, if science had not given us the hint; the same holds true of complementary 
colours, contrasts, and the like.”  

The critic Gustave Kahn rather optimistically looks back upon the happy intervention of science in 
the 1880s: “Previously people painted just arbitrarily (au hasard), without keeping a count of science, 
without consulting Chevreul and Rood. The law of complementaries was discovered, defined, 
promulgated, and commonly used! How surprising! .... The new painters manifested themselves in a 
humble wooden hut at Tuileries. The group of the Indépendants flourished there.” (Translation YK -- 
Gustave Kahn. “Au Temps du pointillisme,” Mercure de France (avril 1924); 5.) 
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120 Michael F. Zimmermann. Seurat and the Art Theory of his Time, Antwerp: Fonds Mercator, 1991; 446. 
121 Georges Roque. Art et Science de la Couleur: Chevreul et les Peintres, de Delacroix à l’abstraction, 
Nîmes, 1997; 61f. John Gage. Color and Meaning: Art, Science, and Symbolism. Berkeley, CA: University 
of California Press, 1999; 165. 
122 Didier Semin. “Note sur Seurat et le cadre,” Avant-guerre sur l’art, etc., no. 1, 2 trimestre 1980; 53-59. 
Roque 1997; 256-259, 316-317. Ellen Wardwell Lee. “Seurat at Gravelines: The Last Landscapes,” in 
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Seurat at Gravelines: The Last Landscapes, Indianapolis Museum of Art in cooperation with Indiana 
University Press, 1990; 48. 
123 Broude, ed. Seurat in Perspective, The Artist in Perspective Series, Prentice-Hall, 1978; 19. Original 
French text is as cited in Roque 1997; 316. The critic Alphonse Germain also talks about Neo-
Impressionist frames: “Enfin, dominante du tableau accentuée par cadre en opposition de teintes, de tons 
et, si possible...” (“Théorie chromo-luminariste” La Plume, september 1st, 1891 as cited in Georges Seurat 
et al. Seurat: Correspondances, témoignages, notes inédites, critiques, ed. Hélène Seyrès, Paris: Acropole, 
1991; 290.) 
124 John Rewald. Seurat: A Biography, New York: H. N. Abrams, 1990; 178. 
125 Félix Fénéon. “Anachronismes,” in BVA, 1er février 1922, in Fénéon 1970; 412. 
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126 Semin 1980; 55. 



�

�

 >

��������9�0��������
������
��
�������
������71��������8�
���  #� �������
�(���
��C�������
���

������	����
������������
�����:
��������

��
�	C��������� �%'���
�������������
����������

��
��
���
��
���������
(
�	������

�������
���
'������'��
��
���� :���
	��9���%'��'��

��������������������������
��������
%'����������
�	�%'��
�	�� ��
���
�����9�,�'�
�C��

������
	�
�
�
���������7+���
���
�����8�Q���������
�	����
� (��������71���������0
'�
���

��
'%�'	8 �4! �Q�:
����'����
�
@���%����
����:�
����
��������
�
�	��
��:�
��� 
��


��������
���2'
�
%�
'��
������'��������'	��
��
������� ��������
���B'6�
���
�
��9�

��������
�	����
���   ���A�A��������
%�������������
��������
� ���%��:��������

��
���
��������

��
�	�
��,�'�
�C��:��(�
��7��
������
�
����:�
 ���
���
%���
���

;��
������
6(������1�
������
1���

� <98�4 ���
�����
�(���.�
����A�A��C��Q�
���
�	'
%���

,�'�
�C��Q�(����
��������
��2'
��
�
����2'
�
%�
'����
���' ��
�
����
��:�
����
	���
�����
���

�
�������
��
��
��
��'
�����
�
���
6�'����
�������	����
����%��
� B
����������
���9����

��������@C����'�����������	
�
����������������������
� ���
�������
��'
��������
���

�����'���
���

��
�	�
��������6
�
���9�D�
������6
�
����
��� �
��
��:�����������������

���
�
�����.����
��:��(��.�����
�����������
����%
����2' 
��
�������
%�������	�9������
��

�������,�'�
�C������������
�����
����6����
�
�����������@ C��
��
���
�������
��

���.��'�C�9�D
���'����������@C����������������2'
��
�

%�� ��������
�	���������
�	�

������������������������������������������������������

127 Georges Seurat. “Letter from Seurat to Maurice Beaubourg, 28 August, 1890,” reprinted in Norma 
Broude 1878; 17. 
128 Félix Fénéon. “Le néo-impressionnisme,” L’art moderne de Bruxelles, 15 avril 1888. (Fénéon 1970; 
84); Semin also cites these words (Semin 1980; 56). 
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129 In his discussion on the Neo-Impressionist frame, Goerges Roque points out the impact of Chevreul’s 
1839 text on the artists, as the text examined various effect of different colored frames on painting (Roque 
1997; 256-259; 316-317.) Chevreul’s is quite likely to have contributed to direct the painters’ attention to 
the topic. However, Chevreul in fact did not recommend painters to use complementary frames to tableau, 
and his concern was mainly on how to avoid wrong choices of frames that possibly give harmful (nuisible) 
effects on painting (Chevreul 1839; 354-361.)  
130 “Avec le cadre complémentaire, vous renforcez les tons qui se trouvent sur le bord de la toile: mais 
ceux du centre?” Signac’s letter to Camille Pissarro on June 30, 1887 (as cited in Roque 1997; 317). 
131 Thick complementary frames similar to that of “Le Crotoy” can be seen with Seurat’s “Evening, 
Honfleur” (1886; frame painted in 1889/90, MoMA, New York) and “Port-en-Bessin, l’avaint-port marée 
(1888, Paris, musée d’Orsay), among others. Towards the late 1880s, Seurat seems to have treated the 
frame as an virtual envoronment of painting. For example, Emile Verhaeren tells the story that Seurat was 
inspired to adopt dark frames by the Wagnerian stage practice of darkening the theater to highlight the 
illumination of the stage (Ellen Wardwell Lee. Seurat at Gravelines: The Last Landscapes, Indianapolis 
Museum of Art in cooperation with Indiana University Press, 1990; 48); John Rewald talks about an 
anecdote that Seurat worked with the frame as if it were an actual surrounding of the paintely space: 
“Seurat imagines the frame as surrouding the actual landscape, and complying with the logic of this 
pointless hypothesis, he punctuates it with orange or blue, according to whether the sun is behind or in 
front of the observer.” (John Rewald. Seurat: A Biography, New York: H. N. Abrams, 1990; 178.) 
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132 For possible theoritical sources of the portrait, see Martha Ward. Pissarro, Neo-Impressionism, and the 
Spaces of the Avant-Garde, The University of Chicago Press, 1996; 124f. 
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133 Impressionist painters such as Mary Cassat and Paul Gauguin used painted frames, although they are 
not necessarily the complementary frames (Semin 1980; 53). 
134 Félix Fénéon. “Anachronismes,” in BVA, 1er février 1922, in Fénéon 1970; 412. Roque 1997; 256. 
135 Roque 1997; 256: cited from G. Lecomte. “Camille Pissarro” Les Homme d’Aujourd’hui, vol. 8, no. 
366; 1890; np). 
136 Chevreul 1839; Section 568, p. 355. 
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137 Roque 1997; 258. 
138 Roque 1997; 257 (cited from G. Lecomte. “Camille Pissarro” Les Homme d’Aujourd’hui, vol. 8, no. 
366; 1890; np). Lecomte tells this story as one of the 5th Impressionist exhibition in 1880. However, 
Roque demonstrated this is actually a story of the 6th Impressionist exhibition in 1881, by referring other 
primary sources. For details, see Roque 1997; 258-259.. 
139 Georges Roque here also points out Chevreul’s impact on the complementary frames (Roque 1997; 
259.) It is reasonable to point out Chevreul’s influence on Pissarro’s framing specifically because he 
started the procedure with the white frame which Chevreul recommended in his text. However, it does not 
explain the sudden shift of his frame from the white to the complementary around 1880. 
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140 Hippolyte Taine. De l’Intelligence, Paris: Hachette et cie, 1870. (On Intelligence, trans by T. D. Haye, 
New York: Henry Holt and Company, 1875.)  
141 Revue philosophique, tome VII, 1876; 324. 
142 José Argüelles. Charles Henry and the Formation of a Psychophysical Aesthetic, Chicago: The 
University of Chicago Press, 1972; 70. On his lecture, see Hilary Nias. The Artificial Self: The Psychology 
of Hippolyte Taine, European Humanities Research Centrre of the University of Oxford, 1999; 174-175. 
143  Herbert Spencer. Principes de psychologie, Paris, G. Bail����� , 1874-1875. (The Principles of 
Psychology, 2 vols, New York: D. Appleton and Company, 1872 (1855)). 
144 Herbert Spencer. Les Premiers Principes, traduit de l’anglais par M. E. Cazelles, Paris : G. Baillière, 
1871. Another translations were published by Cazelles in 1880, 1885, 1894. Spencer’s Principes de 
Biologie (original 1864) and Principes de Sociologie (1874-) were also published in 1877-1878 and in 
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1878-1887 respectively.  
145 Théodore Duret. “Herbert Spencer et La Philosophie de l’évolution,” Critique d’avant-garde, Paris: 
Ecole nationale supérieure des beaux-arts, 1998 (1885); 143f. (Original publication was Duret. “M. Jules 
Soury et la philosophie de l’évolution. Etudes historiques sur les religions, les arts, la civilisation de l’Asie 
antérieure et de la Grèce par Jules Soury. Les Premiers Principes, par Herbert Spencer, traduit de l’anglais 
par M. E. Cazelles”, Le Siècle, 12 février 1877; 3-4.) 
146 Eugène Véron. L’esthétique, Paris: C. Reinwald, 1878. 
147 Théodule Ribot. La psychologie allemande contemporaine, Paris: Librairie Germer Baillière, 1879. 
(German Psychology of Today, trans from the second French edition by James Mark Baldwin, New York, 
1886).  
148 Revue philosophique de la france et de la etrangère, Paris : G. Baillière et Cie, 1876-1938. J. Gasser, 
“La notion de memoir organique dans l’oeuvre de T. Ribot” History and philosophy of the life and science, 
vol. 10, issue 2, 1988; 295-296, note 12. 
149 Zimmermann 1991; 230. 
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150 Richet became professor of physiology in Collège de France in 1887. He was close to Ribot and Jean-
Martin Charcot’s student Pierre Janet (Zimmermann 1991; 234-235). Revue des Deux Mondes published 
his articles based on his neuro-psychological research such as “Revue scientifique: recherches nouvelles 
sur les fonctions du cerveau,” (janvier-février 1876; 222-228); “Revue scientifique: le méthode graphique 
et la contraction musculaire,” (mars-avril 1876; 713-720), among others.  
151 Louis Reynaud. ������
����� �������	�� ��� ������� �
� � !!!�� ��� �
� �!� �� 
�"��� , Paris: Hachette, 1922; 
147-149. 
152 Filiz Eda Burhan. Vision and Visionaries: Nineteenth century psychological theory, the occult sciences 
and the formation of the symbolistic aesthetic in France, Ph.D. Dissertation, Princeton University, 1979; 
37. For example Signac cited an article of the magazine in his book in Signac 1899; 120-123.) 
153 According to Lucien Pissarro, Dr. Paul-Ferdinant Gachet first visited Camille Pissarro in 1871 to treat 
Lucien’s younger brother Manzana, born on November 22, 1871. And the first known letter from Pissarro 
to Gachet was annotated on February 17, 1872 (Anne Distel et al. Cézanne to Van Gogh: The Collection of 
Doctor Gachet, The Metropolitan Museum of Art, New York: Harry N. Abrams, Inc., 1999; 5-6.); Another 
homeopath and art collector Georges de Bellio came to know Claude Monet and Camille Pissarro in 1875 
(Musée Marmottan Monet. Académie des Beaux-Arts Institut de France, A L’Apogée de 
L’Impressionnisme: la collection Georges de Bellio, La Bibliothèque des Arts, 2007; 18.); The 
professional homeopathic doctor Léon Smion, who was one of the leading homeopaths in France (Camille 
Pissarro. Correspondance de Camille Pissarro, tome 1, edited by Janine Bailly-Herzberg; preface by 
Bernard Dorival, Paris: Presses Universitaires de France, 1980; 105; note 2.) 
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154 Marc Jeannerod. The Brain Machine: The Development of Neurophysiological Thought, trans. David 
Urion, Harvard University Press, 1985; 30-31. For example, the founder of homeopathy Samuel 
Hahnemann reads: “With the smallest homeopathic medicine doses, the after-action of the life force 
becomes known only by the reestablishment of the homoestasis (equilibrium) of health.” (Samuel 
Hahnemann. Organon of the Medical Art: the sixth edition of Dr. Samuel Hahnemann’s work of genius 
based on a translation by Steven Decker, Edited and annotated by Wenda Brewster O’Reilly, Redmond, 
Washington: Birdcage Books, 1996; 269). 
155 Burhan 1982; 22-23. 
156 The Goncourts’ journal recorded their friendship. See Edmond de Goncourt et Jules de Goncourt. 
Pages from the Goncourt Journal, edited and translated by Robert Baldick, Oxford University Press, 
1962; 94-96; 115; 211; 327, et al. Zola is usualy said to have took up Taine’s banner of scientific art in his 
realism (Lynn Gamwell. Exploring the Invisible: Art, Science, and the Spiritual. Princeton: Princeton 
University Press, 2002; 65). Both Huysmans and Henry mention Taine in their work in the mid 1880s. 
(Joris-Karl Huysmans. L’Art moderne, Paris, 1883; 22. Charles Henry. "Introduction à une esthétique 
scientifique", Revue contemporaine, 25 August 1885, 444.) 
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157 For Denis, see Burhan 1982; 19: “Les Symbolistes étaient des esprits passionnées de vérité, vivant en 
communion avec la nature, et je crois bien aussi, san métaphysique. S’ils furent amenés à “deformer,” à 
composer, et finalement à inventer de surprenantes formules, c’est qu’ils voulurent se soumettre aux lois 
d’harmonie qui régissent les rapports des couleurs, des agencements des lignes (recherché de Seurat, 
Bernard, C. Pissarro)…Etant donnée la structure de l’oeil et sa physiologie, le mécanisme des associations 
et les lois de la sensibilité…ils en tirent les lois de l’oeuvre d’art…Pour avoir continué la route 
qu’indiquaient Taine et Spencer, nous voice en pleine philosophie alexandrine.”; Henri-Edmond Cross. 
“Dernier Carnet d’Henri-Edmond Cross” & “Inédits d’Henri-Edmond Cross,” Part I-VII, complied by 
Félix Fénéon, Bulletin de la Vie Artistique, (May 15, 1922); 230. 
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158 Hippolyte Taine. On Intelligence, trans by T. D. Haye, New York: Henry Holt and Company, 1875. 
(De l’Intelligence, 1870); vol. 2; 53. 
159 Eugène Véron. L’esthétique, Paris: C. Reinwald, 1878.  
160 The journal L’Art published significant articles of David Sutter, which Seurat well studies (David 
Sutter. “Les Phénomènes de la vision,” L’Art , vol. 20, pt. 1 (1880); 74-76, 124-28, 147-49, 195-97, 216-20, 
268-69.) For Seurat’s interest in Sutter’s theory, see Robert L.Herbert, ed. Seurat and the Making of La 
Grande Jatte, The Art Institute of Chicago, 2004; 34. 
161 Ratliff 1992; 221. sa cited in Signac 1899; 55 (Eugène Véron. Eugène Delacroix, Paris: Librairie de 
l'Art J. Rouam, 1887; 125-128):  
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162 Jonathan Crary. Suspensions of Perception (2000); 170. 
163 Véron starts a discussion of color first in the book, and that of drawing is secondary (Véon. Aesthetics, 
trans from French to English by W. H. Armstrong, B.A., London: Chapman & Hall, 1879 (1978): on 
color; 221f., on drawing; 250f.). As I will discuss in the second chapter, such emphasis of significance of 
color can be found in contemporary writings, such as those of Ruskin, Taine, and Ribot. Véron also 
criticizes academic formalization: “They are academic by nature, education, habits and profession; and so, 
of course, they teach academic principles – imitation, docility, narrowness of spirit, compact theories, 
predetermined admirations and dislikes, the dangers of spontaneity. They care about nothing else.” (ibid., 
283). 
164 Eugène Véon. Aesthetics, trans from French to English by W. H. Armstrong, B.A., London: Chapman 
& Hall, 1879. Japanese translation of the book Ishibigaku was also published as early as 1883 by Nakae 
Chomin. 
165 Eugène Veron. Aesthetics, 1879 (1878); 232. 
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166 Véron. Ibid.; 236. 
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167 Véron. Ibid.; 241. 
168 A typical early example is the neuro-psychologist Léon Dumont’s article, “M. Delboeuf et la théorie de 
la sensibilité,” Revue philosophique, Tome II (1876); 452-485. Also an anonymous author Z presents the 
aeshetic of energy efficiency in his/her review of “Grant Allen’s Esthétique physiologique,” Revue 
philosophique, Tome V (1878); 79-95: “Le beau esthétique est ce qui provoque le maximum de 
stimulation avec le minimum de fatigue dans celles de nos activités qui sont le moins directement liées 
avec une fonction vitale.” (p. 80); this anonymity implies a certain banality of the discourse at that time. 
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1.3 Ecology and Pathology: Ethics of the Autonomic World 

�������������������
��
��������������������������
�
���2'
 �
%�
'���
�����
��

�2'
.
�����
������%
�
��
�	��������������
��������
����
� ����
���

��
�	9�+���
��'�����


%�.������������������
��
���'����������������
����������
��� ��
����%����
��'���
����

����
��
���C�
������������
�
@�������2'
�
%�
'������

��
 �	�
��
�����
������������2'
�
%�
'��

����

��
�	� 
���
�( 9���
����
��
���:
��'���'%������������������
��
�����6
����� ����
��


.
���	
����
��������
��
��

��
�	C���'���'��
�	����������� �6��
��:�
���
��:
��

�
���
�����
������������������
��
���C��
���'������
��� 
�
������
��
��:��(C��

��.
���������:�
����
��������
���	������
����
.
���	
��
�� �������'���������



�

�

##

������
������
����������
'����������
��9�?�	
��*�	
����������� ���
��
����

����������

�����������	����
�
������

������
��7������
���
��B'���
��
�������

 ��
�	��
��
����
�

����

��.
�'����������

��
�	��%'�����'���������
���
��
����: ���6�����98 �=#�,'���
�

��
��������:�
���.
��'
�������.
����������
�
�
��
�������������� ��	
�������
������

�
���	�����
�'���
��'�
�
���������
�
�
�
���������������� �����
��
���C�
��������
������

�
%��
'C���
��'��������9��

+��
�
��
����������������
��
���
������
����'�������%� 
�������
�������

�
������
����2'
�
%�
'���
��,�'�
�C����
�
������������� #"��7+ ���
���
������8�


��
�
���9 �!" �,
	�
������
����������
�
@�������
�����
��������2'
�
%�
 '��
���
���
B���

�������
�
��%��(�� 2?<(	;���2��
���
>�
(��:�
������
��
��� �
��� ##9�,
	�
��
�	'�����
���7
��


���������'	�����
��'������������
2'������
.
�
��9����������
( 
�	�
���'���������
�
��

�
6�'�������'��������������
6
�'���'�
���
���
��������
�
�� �������.��������

�����������'�
	��
����2'
�
%�
'��������������������
�����
 �	���������'������������
����

	�
�
�
����
���
��
�

�
�������������
2'������
.
�
��
����
� �	'
�
���������
���	�
��

�
�������������:��(98 �!� ��
����
�
���
�	'��������
������'�
�����,�'�
�C��
%�.���
�� ��


������
���:�
����
:�������'��
�
�������������
�
���
6�'���� ���'	�������
:����������
����

������������������������������������������������������

169 As cited in Didier Semin. “Note sur Seurat et le cadre,” Avant-guerre sur l’art, etc., no. 1, 2 trimestre 
1980; 53, note 2: “Le cadre est le maquereau de la peinture: il la met en valeur mais ne doit pas briller à 
ses dépens.” 
170 Norma Broude, ed. Seurat in Perspective, The Artist in Perspective Series, Prentice-Hall, 1978; 17.  
171 Signac also repeatedly emphasized the importance of equilibrium in his major writing D'Eugène 
Delacroix au néo-impressionisme (1899). For example, see the following arguments: “Ce n’est pas assez 
que la technique de la division assure, par le mélange optique d’éléments purs, un maximum de luminosité 
et de coloration: par le dosage et l’équilibre de ces éléments, selon les règles du contraste, de la 
dégradation et de l’irradiation, elle garantit l’harmonie intégrale de l’oeuvre.” (Signac 1899; 92.)  
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172 Broude 1978; 19. Original French text, “Brouillon de lettre à Maurice Beaubourg 28 août 1890” is in 
Georges Seurat et al. Seurat: Correspondances, témoignages, notes inédites, critiques, ed. Hélène Seyrès, 
Paris: Acropole, 1991; 252. 
173 Letter of Charles Angrand to Maximilien Luce in Octobre 4, 1909. (Charles Angrand. Correspondences 
1883-1926, Rouen : F. Lespinasse, 1988. Angrand to M. Luce; 202.) Angrand began to emphasize use the 
notion of harmony specifically from the mid-1890s. 
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174 Taine. De l’Intelligence, vol.1; 235-236 as cited in Filiz Eda Burhan. Vision and Visionaries: 
Nineteenth century psychological theory, the occult sciences and the formation of the symbolistic aesthetic 
in France, Ph.D. Dissertation, Princeton University, 1979 (1982); 81, note 50. 
175 As mentioned above, Spencer’s The Principle of Psychology (the version of 1872) was translated into 
French in 1874 by Théodule Ribot and Alfred Espinas (Burhan 1982, 88-89); Spencer’s psychology was 
one of the major topics between Ribot and Espinas since the mid 1860s (E. Jaffard and B. Claverie. 
Cerveau et Mémoires: Bergson, Ribot et neuropsychologie, [S.l.] : Editions Osiris, 1998, 12-13; 16.). 
Ribot’s edited journal Revue philosophique published a number of articles on Spencer. Pissarro also 
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mentioned Spencer in his letters (Letter 304: 22 décembre 1885 in Pissarro 1980, tome 1; 368. Théodor 
Duret wrote a book review on his Les Premières Principles (French translation by Cazelles) in 1877 
(Théodore Duret. “Herbert Spencer et La Philosophie de l’évolution,” Critique d’avant-garde, Paris: Ecole 
nationale supérieure des beaux-arts, 1998 (1885); 143f.). In Révue Indépendante, the journal chiefly edited 
by Félix Fénéon, often mentioned about Spencer, especially Wyzewa did (For example, November 1886: 
49, 56).  
176 Herbert Spencer. The Principles of Psychology, 2 vols, New York: D. Appleton and Company, 1885 
(1855); 407. 
177 Herbert Spencer. First Principles, New York: D. Appleton and Company, 1896 (1862): Chepter XIX: 
the instability of the homogeneous (412); Chapter XX: The multiplication of effects (442); Chapter XXI: 
segregation (471); Chapter XXII: equilibration (496); Chapter XXIII: dissolution (531).  
178 The following remarks in his First Principles (1862) are typical: “Thinking being relationing, no 
thought can ever express more than relations.” (Spencer 1896; 88); “We think in relations.” (Spencer. 
Ibid.; 165); “On analyzing the process of thought, we found that cognition of the Absolute was impossible, 
because it presented neither relation, nor its elements – difference and likeness. Further, we found that non 
only Intelligence but Life itself, consists in the establishment of internal relations in correspondence with 
external relations.” (Spencer. Ibid.; 166). 
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179 Jozef Keulartz. Struggle for nature: a critique of radical ecology, London and New York: Routledge, 
1998 (first published in Dutch in 1995); 38. Maurice Mandelbaum. History, Man, & Reason: A Study in 
Nineteenth-Century Thought, Baltimore and London: The John Hopkins Press, 1971; 241f. 
180 According to TLFi (Le trésor de la langue française informatisé), the first recorded French word 
équilibre was used in 1544 as a meaning of équivalence. English word ‘equilibrium’ of æquilibrio in its 
earliest form began to be used in the seventeenth century to signify the balance between opposing forces 
in physics. It was also used to describe the mental stability at the same perioed (OED). 
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181 Herbert Spencer. First Principles, New York: D. Appleton and Company, 1896; 84. 
182 Spencer. ibid; 86. 
183 Franklon Fearing enumerates the characteristics of reflex action as follows (Franklin Fearing. Reflex 
Action: A Study in the History of Physiological Psychology, Baltimore: William and Willkins, 1964 
(1930); 5.): 
1) involuntary action; 2) a type of behavior which is unlearned, i.e. it is based in inherited neural 
mechanisms; 3) predictable and uniform; 4) not conditioned by consciousness; 5) the time from the 
reception of the stimulus until the beginning of the response is relatively short as compared with other 
types of reaction; 6) serves some adjustive or protective purpose; 7) involves a synaptic nervous system 
with a receptor, afferent and efferent conduction; 8) response which usually does not involve the cerebral 
cortex.  
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184 Spencer 1885; 428 and 495. 
185 Fearing 1964; 3. 
186 Julien Offray de La Mettrie was inspired by William Harvey’s explanations of the heart and circulatory 
system as pump and tubing, by Jacques de Vaucanson’s mechanical duck and mechanical flute player, and 
by Albrecht Haller’s work on muscular irritability, among others. (Julien Offray de La Mettrie. Man a 
Machine/ Man a Plant, translated by Richard A. Watson and Maya Rybalka, Indianapolis & Cambridge: 
Hackett Publishing Company, 1994 (1748): 1-27; 59f.) 
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187 La Mettrie. Ibid.; 27-28. According to Marc Jeannerod, La Mettrie’s notion of man-machine is the first 
materialistic explanation of the soul  (Marc Jeannerod. The Brain Machine, trans. David Urion, Harvard 
University Press, 1985; 8-11.) 
188 Théodule Ribot. German Psychology of Today, trans by James M. Baldwin, New York, 1886 (1879), 6. 
189 Zimmermann 1991; 241-242. Similar pragmatic understanding of the world can be found in Spencer’s 
opinion too:“The actions of all organic beings, including those of our own species, are known to us only as 
motions.” (Spencer 1885; 14) 
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190 Allison Muri. The Enlightenment Cyborg: A History of Communications and Control in the Human 
Machine, 1660-1830, University of Toronto Press, 2007; 28. 
191 Christoph Asendorf. Batteries of Life: On the History of Things and Their Perception in Modernity, 
trans. from German by Don Reneau, University of California Press, 1993; 7-10. 
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192 Claude Bernard. De la physiologie générale, Paris, 1872; 32-33: “Quant à leur forme anatomique, les 
éléments nerveux moteur et sensitif ne représentent, en réalité, que des conducteurs nerveux ayant chacun 
deux extrémités, l’une périphérique, l’autre centrale. De ces deux extrémité nerveuxes, l’une est active et 
agit sur l’élément qui lui est subordonné, l’autre est passive et reçoit l’impression des excitations 
ambiantes ou l’influence de l’élément qui la domine. L’extrémité active est disposée en sens inverse pour 
les deux orderes de nerfs célébro-spinaux: dans l’élément moteur, elle est à la périphérie; dans l’élément 
sensitif, elle est au centre.”  
193 Spencer 1885; 32f. 
194 Herman von Helmholtz. “The Recent Progress of the Theory of Vision (1867),” Helmholtz on 
Perception: Its Physiology and Development, ed. Richard M. Warren and Roslyn P. Warren, New York: 
John Wiley and Sons, 1968; 82-83. 
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195 Jonathan Crary. Suspensions of Perception, MIT Press, 2000; 169, note. 41. Crary argues that this 
circular model identifying sensation and action began to be propagated from the 1850s on. 
196 For nineteenth-century discussion on the distinction between voluntary and involuntary movements, 
see Franklin Fearing. Reflex Action: A Study in the History of Physiological Psychology, 1964 (1930); 
232f. Marc Jeannerod. The Brain Machine: The Development of Neurophysiological Thought, trans. David 
Urion, Harvard University Press, 1985; 21f. 
197 For William B. Carpenter’s notion of “ideo-motor actions,” see his Principles of Mental physiology, 
Cambridge University Press, 2009 (1874). 
198 Thomas Laycock. “Reflex, automatic and unconscious cerebration: a history and a criticism,” Journal 
of Mental Science 21, no. 96 (January 1876); 477-498. 
199 Michael Zimmermann demonstrates that every activity is generally regarded as reflex in Ribot’s theory 
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(Zimmermann 1991; 242) 
200 Gustave Fechner. Elements of psycholophysicsm, trans Helmut Adler, New York: Holt Rinehart, 1966 
(1860); 19. 
201 M. Peter Amacher. “Thomas Laycock, I. M. Sechenov and the Reflex Arc Concept,” Bulletin of the 
History of Medicine 38 (1964); 168-183. 
202 Charles Féré. The Pathology of Emotions, Physiological and Clinical Studies, trans by Robert Park, 
London: The University Press, 1899. (La pathologie des émotions, Paris : Alcan, 1892); 43-44. 
203 Crary 2000; 166-167. The citation is from Féré’s sensation et mouvement (1887) as cited by Crary.  
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204 Crary 2000; 169-170. Crary also points out an active feature of optical mixture in his “Seurat’s 
Modernity,” Seurat at Gravelines: The Last Landscapes, exhibition catalogue, Ellen Wardwell Lee, ed., 
Indianapolis Museum of Art, 1990; 62. 
205 For the ambiguous differentiation between the conscious and the unconscious in neuro-psychology, see 
Zimmermann 1991; 232f. Zimmermann specifically talks about theories of Charles Henry and Ribot.  
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206 Marc Jeannerod. The Brain Machine,1985; 31. 
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207 Léon Dumont. “M. Delboeuf et la théorie de la sensibilité,” Revue philosophique, Tome II (1876); 467:  
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208 For example, Fouillée contributed the following articles to Revue Philosophique, most of which 
embraced ethical messages on the basis of the neuro-psychological ideal of equilibrium. See “La 
philosophie des idées-forces,” (Revue philosophique, Tome VIII; 1879); 1; “L'influence de l'idée de liberté 
sur le déterminisme de nos actions,” (ibid., Tome VIII; 1879); 671. “Vues synthétiques sur la sociologie” 
(ibid., Tome IX; 1880); 369; “L'idée du droit, etc.” (ibid., Tome IX; 1880); 90. “Histoire de la 
philosophie” (ibid., Tome IX; 1880); 238, etc. 
209 Alfred Fouillée. “Le tempérament physique et moral, d’après la biologie contemporaine,” Revue 
philosophique, T 118 (1893); 275-276:  
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210 William James. “Remarks on Spencer's definition of mind as correspondence,” Speculative Philosophy, 
vol. XII (1878); 1-18. 
211 “Définition de l'esprit par Spencer” (Revue philosophique, Tome VI, 1878). 
212 Ben-Ami Scharfstein. Roots of Bergson’s Philosophy, Columbia University Press,1943; 53. Guyau was 
a stepson of Alfred Fouilléé. 
213 Jean-Marie Guyau. L’art au point de vue sociologique, Paris, 1903 (1889). For Richet and Janet (pp. 2-
3); Féré (p. 9); Fechner (p.20); Taine (pp. 32-33); Spencer and Darwin (pp. 36-37). 
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214 Guyau 1889; pp. L-LI.  
215 Guyau 1889; 84-85. 
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216 Richard D. Sonn. Anarchism and Cultural Politics in Find de Siècle France, University of Nebraska 
Press, 1989; 148-149, note. 12. 
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217 For “Women at the Well” (1892), not only formalistic equilibrium of complementary contrasts, but also 
the anarcho-communist harmony is expressed in a political sense. See Anne Dymond. “A Politicized 
Pastoral: Signac and the Cultural Geography of Mediterranean France,” Art Bulletin, Jun. 2003, vol.85, 
no.2; 358f. 
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218 P. Hamonic. “Les Couleurs,” La France, 22 mars, 1887, as cited in Camille Pissarro. Correspondance 
de Camille Pissarro, edited by Janine Bailly-Herzberg; preface by Bernard Dorival, Paris: Presses 
Universitaires de France, 1980, tome 2; 147-148, note 2) “la loi générale qui préside à la sensation des 
couleurs pour pouvoir faire comprendre les raisons physiologiques qui font que nous sommes 
agréablement ou désagréablement impressionnés par une peinture quelconque ou un paysage. Les grands 
coloristes sont des gens dont les centres nerveux ressentent admirablement la valeur des couleurs 
complémentaires.” 
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219 Ernest Naville. “La physique et la morale,” Revue Philosophique, Tome VII, 1879; 271.  
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220 Martha Ward discusses the topic of normality in the field of criticism in the 1880s in relation to Neo-
Impressionist aesthetics (Martha Ward. Pissarro, Neo-Impressionism, and the Spaces of the Avant-Garde, 
The University of Chicago Press, 1996; 131.)  
221 Hilary Nias. The Artificial Self: The Psychology of Hippolyte Taine, European Humanities Research 
Centrre of the University of Oxford, 1999;166. 
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222 Eugène Veron. Aesthetics, trans from French to English by W. H. Armstrong, B.A., London: Chapman 
& Hall, 1879 (1878); 233. 
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223 Joris-Karl Huysmans. L’Art moderne, Paris, 1883; 89-90.  
224 For example, Huysmans writes the following in 1883: “M. Roll nous en offre à foison. J’éprouve pour 
ce peintre de la sympathie.....Son groupe de femmes dansant autour d’un Silène à cheval sur une bourrique, 
rappelle, comme lancé, le groupe superbe de Carpeaux: la Danse. C’est moins équilibré, par example, et 
ça cahote. La couleur n’est pas toujours heureuse. Ce n’est pas la grande coulée de pâte au ermillon de 
Jordaens: c’est un beurrage à la lie de vin. Tel quel, pourtant, ce tableau révèle des qualités sérieuses....” 
(Huysmans. L’Art moderne, Paris, 1883; 20.) 
225 Charles Féré designated “daltonims” of “blue monomania” as a result of fatigue rather than illness: 
“Sensibility itself can be attacked otherwise than by a passing dulness: Favre has pointed out Daltonism in 
the wake of severe fatigue, either owing to excessive labours or any other cause of exhaustion. Handfield 
Jones cites the case of an artist who during convalescence from a fever saw all the reds green: under the 
influence of quinine and iron the perception became normal.” Charles Féré. The Pathology of Emotions, 
Physiological and Clinical Studies, trans by Robert Park, London: The University Press, 1899. (La 
pathologie des émotions, Paris : Alcan, 1892); 144. 
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226 Anne Distel. Seurat, Profils de l’art chêne, 1991; 32. 
227 Observation des lois de couleur; usage exclusif des teintes pures; reconciation à tout mélange rabattu; 
équilibre méthodique des éléments: Signac. D'Eugène Delacroix au néoimpressionisme, 1964 (1899); 88. 
228 For example, see Letter 145 to Lucien: 9 mai 1883 (Camille Pissarro. Correspondance de Camille 
Pissarro, tome 1, edited by Janine Bailly-Herzberg; preface by Bernard Dorival, Paris: Presses 
Universitaires de France, 1980; 203); Letter 146 to Huysmans: 9 mai 1883 (ibid.; 205); L 148 to Lucien: 
13 mai 1883 (ibid.; 206); Letter 149 to Huysmans: 15 mai 1883 (ibid.; 207-208)  
229 For example, the anarchist writer Octave Mirbeau summerizes Pissarro’s praise of equilibrium as 
follows: “The incidental fact, the accidental or the individual, only hold a place in Pissarro’s work when 
they relate strictly to the ensemble. The eye of the artist, like this thought processes, discovers the larger 
aspects of things, the totalities, the harmony. Harmony, such is the hallmark of his work.”(L’art dans les 
deux mondes, 1891, as cited in Christopher Lloyd. Camille Pissarro, New York: Rizzoli, 1981; 109.) 
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230 Ward 1996; 127-129. Robyn Roslak also also points out Henry’s interest in patholgy, hygiene, and 
hydrotherapy in her article “Symphonic Seas, Oceans of Liberty: Paul Signac's La Mer: Les Barques 
(Concarneau),” Nineteenth-Century Art Worldwide, Volume 4, Issue 1, Spring 2005, n.p.  
231 Henry is said to have met Gustave Kahn in 1879 (Zimmermann 1991; 230.) 
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232 Gustave Kahn. “De L’Esthétique du verre polychrome,” La Vogue 1, Apr. 18, 1886, 34-65. (English 
translation in Charles Harrison and Paul Wood eds, Art in Theory: 1815-1900, Oxford: Blackwell, 1998, 
1011-1014); 1012. 
233 As cited in Ward 1996; 128, note 12. 
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2. Neuro-psychological Space: Color and Dynamism 

2.1 Rejecting la Teinte Plate: The Neo-Impressionis t History of 
Art 
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1 English translation is cited from Floyd Ratliff. Paul Signac and Color in Neo-impressionism, New York: 
The Rockefeller University Press, 1992; 230-231. French original is in Paul Signac. D'Eugène Delacroix au 
néo-impressionnisme, Paris: Hermann, 1964 (1899); 68-69. “... cette observation continue des jeux de la 
couleur le conduit à l’imploi du mélange optique et à l’exclusion de toute teinte plate, jugée néfaste. Dès 
lors, il se garde bien d’étendre sur sa toile une couleur uniforme.” 
2 Ratliff 1992; 234. Signac 1964 (1899); 73. 
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3 See Signac 1964 (1899); 69, 73, 79, 109 (Ratliff 1992; 230-231, 234, 239, 263). 
4 Signac 1964 (1899); 45-46, 69, 79, 109 et al. 
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5 William Innes Homer. Seurat and the Science of Painting, Massachusetts, 1964; 8-10. 
6  Alan Lee. “Seurat and Science,” Art History, vol.10, no.2, Jun. 1987, 216-217. John Gage. “The 
Technique of Seurat: A Reappraisal,” The Art Bulletin, Sep. 1987, vol. 69, no.3; 451-452. Floyd Ratliff. 
Paul Signac and Color in Neo-impressionism, New York: The Rockefeller University Press, 1992; 35-37. 
Paul Smith. Seurat and the Avant-Garde, Yale University Press, 1997; 47. 
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7 Norma Broude, ed. Seurat in Perspective, Prentice-Hall, 1978, 38. Félix Fénéon. Oeuvres plus que 
complètes, Geneva: Librairie Droz, 1970; 37. (“L’atmosphère est transparente et vibrante singulièrement; la 
surface semble vaciller. Peut-être cette sensation, qu’on éprouve aussi devant tels autres tableaux de la 
même salle, s’expliquerait-elle par la théorie de Dove: la rétine, prévenue que des faisceaux lumineux 
distincts agissent sur elle, perçoit, par très rapides alternats, et les éléments colorés dissociés et leur 
résultante.”) 
8 Broude 1978, 19. 
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9 Even before 1894, Signac recorded his intention to use a larger touch although he had some difficulty in 
drawing natural objects using this technique. See, for example, an unpublished letter from Signac to Cross 
in July 1892 (as cited in Françoise Cachin. Signac: Catalogue Raisonné de l’Oeuvre Paint, Paris: 
Gallimard, 2000; 58; note 77 in Signac archive): “J’ai voulu essayer de faire plus large, plus libre, avec des 
touches plus grosses, se croissant, se coupant. Or, le résultat n’est pas beau, ces touches se recouvrant 
paraissent terns et sales. Il faut que nous partions de ce principe, si nous coulons faire lumineux et clair: une 
touché n’est parfait que si elle est mise du premier coup et traverse par la lumière blanche du subjectile… Il 
faut, dès le début, noter et même esagérer tous les éléments, lumière, couleur locale, ombre, contraste, etc.” 
“Je m’aurai plus le couci de la nature. C’est bien difficile de peindre proprement d’après nature, où l’on est 
ditrait de ses harmonies par le moindre reflet, le moindre changement d’effet que l’on veut noter.”  Another 
example is his journal on October 3, 1894: “J’attache de plus en plus d’importance à la pureté de la touche, 
et j’essaie de donner à celle-ci son maximum de pureé et d’intensité; c’est amour de la belle teinte qui nous 
fait peindre ainsi et non le goût du <point>.” Paul Signac. Journal de Paul Signac. for 1894-95 by John 
Rewald in Gazette des Beaux-Arts 36 (July-Sept. 1949);107. 
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10 François Cachin. Signac: Catalogue Raisonné de l’Oeuvre Paint, Paris: Gallimard, 2000; 56-57. Paul 
Signac. Journal de Paul Signac in Gazette des Beaux-Arts 39 (April 1952): 270. (Paris, 28 décembre 1897)  
11 Exactly the same criticism of the gray tonality of Neo-Impressionist painting would later be done by the 
Cubists Albert Gleizes and Jean Metzinger. See Robert Herbert. ed. Modern Artists on Art: Ten 
Unabridged Essays, New York, 1986, 10-11. (Gleizes & Metzinger. Du Cusisme, Paris: Eugène Figuières, 
1912, 23-24; 26). Signac’s large stroke had a great impact on subsequent avant-gardists including Van 
Gogh, Matisse, Cézanne, Gauguin, Kandinsky, Delaunay, Picasso, among others. For the detail of this topic, 
see Erich Franz, ed. Signac et la liberation de la couleur: de Matisse à Mondrian, ������� �	
����� 
���
�
�	����������
� , 1997; 7-17. 
12 T. J. Clark. The Painting of Modern Life: Paris in the Art of Manet and His Followers, Princeton, 1984. 
For “unbinding vision,” see Jonathan Crary. Suspensions of Perception, MIT Press, 2000; 81f. 
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13 Albert Boime specifically emphasizes the sketchy character of Impressionist painting by pointing out the 
possibility that Thomas Couture’s teaching of had a certain impact on Impressionist painters. See Albert 
Boime. Thomas Couture and the Eclectic Vision, New Haven and London: Yale University Press, 1980. 
14 Floyd Ratliff. Paul Signac and Color in Neo-impressionism, New York: The Rockefeller University 
Press, 1992; 261-262. Original French text in Signac 1899; 108. “Le rôle du pointillage est plus modeste: il 
rend simplement la surface du tableau plus vibrante, mais n’assure ni la luminosité, ni l’intensité du coloris, 
ni l’harmonie. Car les couleurs complémentaire, qui sont aimes et s’exaltent si elles sont opposées, sont 
ennemies et se détruisent si elles sont mélangées, même optiquement. Une surface rouge et une surface 
verte, opposées, se stimulent, mais des points rouges, mêlés à des points verts, forment un ensemble gris et 
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incolore. La division n’exige nullement une touche en forme de point. Elle peut user de cette touche pour 
des toiles de petite dimension, mais la répudie absolument pour des formats plus grands. Sous peine de 
décoloration, la grandeur de la touche divisée doit se proportionner à la dimension de l’oeuvre. La touche 
divisée, changeante, vivante, <lumière>, n’est dont pas le point, uniforme, mort, <manière>.”  
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15 Signac 1899; 79. 
16 Floyd Ratliff. Paul Signac and Color in Neo-impressionism, New York: The Rockefeller University 
Press, 1992; 262. “Hachures de Delacroix, virgules des impressionnistes, touche divisée des néo-
impressionnistes, sont des procédés conventionnels identiques dont la founction est de donner à la couleur 
plus d’éclat et de splendeur en supprimant toute teinte plate, des artifices de peintres pour embellir la 
surface du tableau.” (Signac 1899; 109). Signac repeatedly praises Delacroix’s rough touch in the same text. 
See Signac 1899; 45-46.  
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17 Signac 1899; 79. 
18 Paul Signac. Jongkind, Paris: G. Crès, 1927; 52-53; “Comme facture, au lieu de la tache synthétique, il 
usera d’une sorte de division analytique, de morcellement de la couleur, en petites touches multicolores, 
entrelacées sans ouillures ou juxtaposées. Le premier, il jouera de ces jeux des teintes et des tons, de cette 
décomposition de la couleur, de cette modulation dégradée ou contrastée qui constituent les <passages> 
prônés et appliqués plus tard par Cézanne et Pissarro.  De fait, cerains Jongkind sont peints en petites 
touches séparées, quanze ans avant que Sisley et Pissarro aient eu recours à cette facture. L’influence 
considérable de Jongkind sur l’évolution coloriste des maîtres impressionnistes a toujours été reconnue par 
eux, et avec quels hommages pour le précurseur.” 
19 There are a number of studies that deal with Charles Henry’s impact on the Neo-Impressionist circle, the 
following two studies specifically thematize the topic: Michael F. Zimmermann. Seurat and the Art Theory 
of his Time, Antwerp: Fonds Mercator, 1991. José A. Argüelles. Charles Henry and the Formation of a 
Psychophysical Aesthetic, Chicago: The University of Chicago Press, 1972. 
20 Signac 1927; 78.  



�

�

�>#

�������������
�����
����
�������
������������'��
����������� %�����
����
�	�
����
���

����
�
��
��
�
���
�9��

�����6
������
�����
�
�������F��	(
��C���
���

��
�	�7?��� 
�������������������

������'�8�;� =E<�;�
	9�>><�
���,
	�
�C��:��(���������
����
�����7? ���
�������������������

������'�8�;� ##<�;�
	9�>E<����
�������:�������
���������%��:�� �������:���

��
�	�9�

,
	�
�C��7������'�8�;� ##<�:
���
���'����������'�����
�����
 �	�������������
�
��
���

�
��
���'�������7��
���
�
��
������
��8��6����
�
���%��� �
����������C���������
�����;�
	9�>$<9�

�����
.
��������(������%�'��.
�����Q�������������
������� �
�	'���
��
����

����:
���
�

���
@���
���
����
���Q���.�����������
����
�.
�9�0�
�:�
����� ��������

���Q�����������

������
�	�
��'�:
����
����
���Q���
����(�:
���
�����B'���
� ��:
��������
	����'��9�����

:�
����

	��
���

�%�:��:�
������%��
@����������
�
��������� �����'����������������
@���

�����:���

���
����
�������%�'��.
�����
������9��J����������� ��
����
��
���
�������������


����.
�����������
����������C�����������
��F��	(
��C�� 7������'�8�;� =E<��
����'	������

�

��
�	����������

�������%�'��:��(���
�����������
��
�
�
���� �
���������

�������
��
���9��

+����'	��,
	�
�C��%��(����F��	(
���:
��:�
������
���
���
 ���
�����
���#4!������

�
���(
�������
����
�	�
��
�����
��	���
��%����'���
���
� ��
����:�
�
�	��
��:���9�

,���
�
�
��������'�����
������'����
��������'���
��F����5'� (
�������
����'�'����
���

?'	H���*��
���
6�����B'��
��������������
��
��������
2'� �������
�.�����
�����
��9����



�

�

�E"

�   �Q�
%�'��
����
���%�����������'%�
�
�
������ 2?<(	;���2��
���
>�
(��:�
������
���
��� �

Q��
'��,
	�
��
���?�������������6��
�������.��
���
	�
�
�
������ 
������
������
�
@���

����%�
'�����������
.
������'���������������������
���
�
����� �J	����5���C����6� ���:��
��

��
���
�
6(��������(��(��������(���
����
�
����G��%
������G� �%
��(���
� �;�  �<9�������'%�
�����

���������
����
��
����	

��
�
���
����
	
@
��� ,%4���*������ ����
����%��J��
.��0
'���

?�������
�
����
���?�
�������
����9������
��
��
�����,
	�
��
� ��������������
.����������

�
�������5���C����6��:�
����
��'���������%����
�

�������� ����������
.
��������(��%��

������
�	����5'�(
�C����6�� ����<�����������2�
=
�	 �;� $!<9 4� �5�����
��'�����*
.
�
��
���

�����
2'��
�������:���

�

���� 
���
����� �
���� ��� ��%
���%�'�� 
��� ������������: � 	
.�� 
� :�
��� ��� �����:
���
:�
����%'�������
������	����I�����
���	�����
���.���
 �
������'�
���:�������
����
��
��
�� :
�� U*
.
�
��
��� �
����V� 
��� 
�� 
����
�� ����'���� 
� �'��� �����:I� '���
�
�
���

���.���
�
����
��
��������'���������9���
���������
��
��� ��������������
��
�
������
��
�����
����
���������
��
���:����%������
��
��'
�����
6 �������
	�������%'���
��������
����'���� �
	��9� ��� ��
�� �������
��� :�� 
��� ���
����� � �� 
�� 
�������
�	� ��
�
��� ���
5'�(
��:�
����
�������%�
�
�	�����'���'%B���9�����
'��� �����70�������

������8�
��
�
�� ����� 
��
�
%��� 7?�������� ��� *�
:
�	�8� �
���� 7���
(
�	� ���� ����'�� 
�� ��
���
��
���� U 2
'
���� (��� ��(��(�� ��� ���
��� ��
��� V� ����'	�� ��� �.��� 
������� 
�� ���� �����

�����
������
�������������
��	������������
��
���: 
��������'���

��
�	999�����
��
���
�������� ��� 
� �
��� �'%B����� :���� ��� �
������ :
���� ��� % ��(��� ����'���� �'��� �
�� %��
����� %�� ��'����� ��� ��'�%�
�	� �
����� ��� �
����� ���� ��� �'��� :
��� ������ ����'���

����:
��� �'�� �'��
�	��� 
���� ���� 
������
���999� +��� �� ���� 
�� �
��
�	� '�� �
�'���

������������������������������������������������������

21 Musée du Louvre. Signac 1963-1964, exhibition catalogue, Ministère d’État Affaires Culturelles, 1963; 
37f. The catalogue suggests that Signac and Cross directly read the original English text of Ruskin’s The 
Elements of Drawing. However, it is quite likely that they referred to Rood’s text, as the citation on Ruskin 
is exactly the same as the citation from Rood’s French translation (pp. 117-118). 
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22 L’art moderne, (8th year no. 46), novembre 11, 1888; 365-366. English translation is from Ogden N. 
Rood. Modern Chromatics, with Application to Art and Industry, New York: D. Appleton and Company, 
1879; 140f. The phrase supposedly extracted from the French translation of Rood’s 1879 text: Théorie 
scientifique des couleurs et leurs applcations à l’art et à l’industrie, Paris, 1881; 117-118. “Par exemple, 
des raies de bleu de cobalt et de jeune de chrome donnent du blanc ou du blanc jaunâtre, mais sans la 
moindre trace de vert; le vert émeraude et le vermillion, traités de cette façon, donnent un jaune terne; 
l’outremer et le vermillon, un beau pourpre rouge, etc. Cette méthode est presque la seule manière pratique 
pour le peintre de mêler réellement, no pas des matières colorantes, mais des faisceaux de lumière colorée. 
A ce propos, nous nous rappelons un opinion intéressante exprimée par Ruskin, et qui se rattache 
indirectement à notre sujet. Dans ses admirable Eléments de dessin, l’auteur des Peintres modernes 
s’exprime-ainsi: <Diviser une couleur en petits points à travers ou par dessus une autre, voilà le plus 
important de tous les procédés dans la bonne peinture à l’huile ou à l’aquarelle de notre époque... Dans les 
effets éloignés produits par des objets vivement colorés, -- boix, eau en mouvement, ou nuages brisés, -- on 
peut faire beaucoup en accumulant les touches de couleurs un peu sèches, et en ajoutant ensuite habilement 
d’autres couleurs dans les interstices...Et notez, en remplissant ainsi de petits interstices, que, si nouv 
voulez que la couleurs ainsi ajoutée paraisse brillante, il vaut mieux en mettre dans l’interstice un point 
bien marqué, en laissant un peu de blanc à coté ou autour, que de mettre sur la totalité de celui-ci une teinte 
pâle de la couleur. Le jaune ou l’orangé paraît à peinem lorsqu’il est pâle, dans les petits espaces; mais il 
brille beacoup en touches fines, quelque petites qu’elles soient, lorsqu’il a du blanc à côté>.” 
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23 Duboix-Pillet died on August 19, 1890, and Seurat on March 29, 1891. Pissarro began to express his 
doubt about divisionist technique in 1889, however he kept exhibiting with Neo-Impressionist related 
painters (Kathleen Adler. Camille Pissarro: A Biography, New York: St. Martin’s Press, 1977; 129-130). 
Pissarro also kept using larger touch and “passage” in the 1890s.  
24 Paul Signac. “Le néo-impressionnisme,” 1898: in Erich Franz, ed. Signac et la liberation de la couleur: 
de Matisse à Mondrian, ������� �	
����� 
��� �
�	��� �������
� , 1997; 382. There was a certain revival of 
Ruskin’s aesthetics on handiwork and Medievalism in late 1890s France. For example, the popular journal 
La Revue des deux mondes published the article on Ruskin’s aesthetics and his praise of “pointillism,” 
which Signac cited in his 1899 text (Signac 1899; 120-121): Robert de La Sizeranne. “La Religion de la 
beauté: Etude sur John Ruskin,” pts 3 & 4: “Sa pensée,” La Revue des deux mondes, 139, February 1st, 
1897, 610-633; La Revue des deux mondes, 140, March 1st, 1897, 169-203. 
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25 Floyd Ratliff. Paul Signac and Color in Neo-impressionism, New York: The Rockefeller University 
Press, 1992; 270. Signac 1899; 117-118: “Et n’importe le peu d’étendue de la touche de couleur. Ne serait-
elle même pas plus grande que la plus petite tête d(épingle, si une de ses parties n’est pas plus foncée que le 
reste, c’est une touche mauvaise. Car ce n’est pas seulement parce que le fait se présente ainsi dans la 
nature que votre couleur devrait être dégradée: la valeur et le charme de la couleur elle-même dépendent 
plus de cette qualité que de toute autre, car la dégradation est au couleurs exactement ce que la courbure est 
aux lignes: l’une et l’autre éveillant en tout esprit de beauté, et toutes deux, considérées comme types, 
exprimant la loi de l’évolution graduelle et du progrès dans l’âme humaine.”  
26 Ratliff 1992; 270. Signac 1899; 119: “Aucune couleur de la nature n’existe, dans les circonstances 
ordinaires, sans dégradation. Si vous ne le voyez pas, la faute en est à votre expérience. Vous le reconnaître 
en temps voulu, si vous vous exercez suffisamment. Mais, en générale, vous pouvez le constater tout de 
suite.” 
27 Ratliff 1992; 272. Signac 1899; 121: “Il faut considérer toute la nature purement comme une mosaïque 
de différentes couleurs qu’on doit imiter une à une en toute simplicité.” 
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28 Ratliff 1992; 273. Signac 1899; 122: “Posez les couleurs vives par petits points sur les autres out dans 
leurs interstices, et appliquez le principe des couleurs séparées à son raffinement le plus extrême, usant 
d’atomes de couleurs en juxtaposition plutôt qu’en larges espaces. Et enfin, si bous avez le temps, plutôt 
que de rien mélanger, copiez la nature dans ses flurs ponctuées de couleurs diverses, les digitales par 
exemple et les calcéolaires. Et produisez les teintes mixtes par l’entrecroisement des touches des diverses 
couleurs crues dont les teintes mixtes sont formées.”  
29 Ruskin was well known as the theorist who supported the discourse of the innocent eyes. However, 
Martin Kemp points out that Ruskin was not a simple advocate of the discourse. Kemp demonstrates that 
Ruskin was interested in John Locke’s empirical science and optics, which may have contributed to his 
notion of the innocent eyes (Martin Kemp. The Science of Art: Optical Themes in Western Art from 
Brunelleschi to Seurat, New Haven: Yale University Press, 1990; 242f).  
30 Paul Smith outlined the discourse of the innocent eye by citing Monet, Cézanne, and Taine (Paul Smith. 
‘“Parbleu”: Pissarro and the political colour of an original vision,” Art History, vol. 15, no. 2 (June 1992); 
223, note 1): Monet told Lilla Cabot Perry in 1889: “When you go out to paint, try to forget what objects 
you have before you… Merely think, here is a little square of blue, here an oblong of pink, here a streak of 
yellow, and paint it just as it looks to you…” She also recalls that Monet “wished he had been born blind 
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and then had suddenly gained his sight so that he could begin to paint in this way without knowing what the 
objects were that he saw before him.” (Linda Nochlin, ed. Impressionism and post-impressionism, 
Englewood Cliffs, New Jersey: Prentice-Hall, 1966, 35); Cézanne told Joachim Gasquet: “Je vois. Par 
taches.” (M. Doran, ed. Conversation avec Cézanne, Paris, 1978; 113). 
31 Ratliff 1992; 207. Signac 1899; 37. “Le néo-impressionniste ne pintille pas, mais divise. Or, diviser, 
c’est: S’assurer tous les bénéfices de la luminosité, de la coloration et de l’armonie, par:   
1. Employer le mélange optique de pigments uniquement purs (c’est-à-dire, toutes les couleurs se 
rapprochant le plus de celles du spectre solaire). 
2. Séparer les divers éléments qui constituent les teintes (couleur locale, couleur d’échlairage, leurs 
reactions, etc.) 
3. Équilibrer et doser ces éléments (selon les lois du contraste, de la degradation et de l’irradiation). 
4. User d’une touché dont la dimension soit proportinnée à la grandeur du tableau (afin qu’au recul voulu, 
elle se puisse mélanger optiquement aux touches voisines). 
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32  Monet and Cézanne were probably the most influential Impressionists who impacted on Neo-
Impressionist brush stroke, although the art was not much discussed in Neo-Impressionist writing, except in 
one short chapter of Signac’s D'Eugène Delacroix au néoimpressionnisme (1899); Chapter IV; 89f., which 
quickly mentions Impressionist contribution to Neo-Impressionist aesthetics. For Monet’s and Cézanne’s 
impact on Camille Pissarro, see Paul Smith. ‘“Parbleu”: Pissarro and the political colour of an original 
vision,” Art History, vol. 15, no. 2 (June 1992); 223f. Signac also confessed that he was deeply struck by 
Monet’s one-man show in 1880 (Marlborough Fine Art. Paul Signac (1863-1935): Watercolours and 
Drawings, Exhibition catalogue, London, 1986; 86-87). Pissarro was a pivotal figure who introduced the 
Impressionists and their technique to the Neo-Impressionists. Specifically his activities in the atelier of 
Charles Gleyre in the 1860s developed to the core of the Impressionist movement, which brought Pissarro 
together with Monet, Frédéric Bazille, Renoir, Sisley, Cézanne, Courbet. (Ralph Shikes and Paula Harper. 
Pissarro: His Life and Work, New York: Horizon Press, 1980; 60-61; Kathleen Adler. Camille Pissarro: A 
Biography, New York: St. Martin’s Press, 1977; 28-34). For Pissarro’s close connection with Sisley and 
Monet, see Adler. Ibid.; 45-50.  
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33 Ratliff 1992; 209-210. Signac 1899; 39-41: 
“Toute teinte plate leur paraissant beule et éteinte, ils s’efforcement de aire chtoyer la moindre partie de 
leurs toiles par le mélange optique de touches de couleurs juxtaposées et degradées. Or, Delacroix a énoncé 
nettement le principe et les avantages de cette méthode: “Il est bon que les touches ne soient pas 
matériellement fondues; elles se fondent naturellement à une distance coulue par la loi smpathique qui les a 
associées. La coueur obtient ainsi plus d’énergie et de fraîcheur.” Et plus loin: “Constable dit que la 
supériorité du vert de ses prairies tient à ce qu’il est composé d’une multitude de verts différents. Ce qui 
donne le défaut d’intensité et de vie à la verdure du commun des paysagistes, c’est qu’ils la font 
ordinairement d’une teinte uniforme. Ce qu’il dit ici du vert des prairies peut s’appliquer à tout les tons.” 
Cette dernière phrase prouve nettement que la décomposition des teintes en touches dégradées, cette partie 
si importante de la division, a été pressentie par le grnd peintre que sa passion de couleur devait fatalement 



�

�

�E 

�

*��
���
6������������������
%��C��%'���
����'���
��������� �����������
���:����'	��
���

�'�%'�����%�'�������(�9�,
	�
��������
����*��
���
6��:����
� ��������
%����
�����������

B'��
��������������
��
���*
.
�
��
��������
2'�9�������� �����	����'�����
�
��
��
�
�
�	�
�

�
����
�
��
.���
������ �
���
������
��� �
������%�������
����%��
'����
���:
��%����
�

������

���
�
���
6�'��9���'��������
���'������������
.
������'����'� ��
�����
��
��
���������
���

�����������'��
�����
�
�
��
��
���9�

����,
	�
�C����
���
�
���������'
�
@
�
�����������
.
������'�� �:
���'��������%��

?'	H����A���C����'������*��
���
69�+�����
��'�����
�������
�� ����
�������A����:
���������

�����
����
��������
����:���
�����'��������&�'�	��������� @���
�����
�
�����
�
���������

���������������'%�
��
�������
���� !"�9�����
���
����%��(� <(	;���2��
���
> �;�  !<���A����

�'����������
�
@���������
���
�
����
�
��������*��
���
6C��' �������������
��
��������
�
���

��
��,
	�
���
����
�� 2?<(	;���2��
���
>�
(��:�
������
���
��� �;� ##<9�,
	�
��:������

�

�����?'	H����A����; <(	;���2��
���
> <��
�
7-��
�������
����
������
���
���������'�
��������
:��� ����������������
���������������
:
���
��:�
��������
������
�
���%���
	����
�������������� �������������
�����������98�
�

������������������������������������������������������

�

amener à constater les bénéfices du mélange optique.”  
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34 Ratliff 1992; 221. as cited in Signac 1899; 55 (Eugène Véron. Eugène Delacroix, Paris: Librairie de l'Art 
J. Rouam, 1887; 125-128): 
“D’Eugène Véron: <Jusqu’au dernier jour de sa vie, il a étudié les lois des couleurs complémentaires, leurs 
modifications par la lumière et les effets du contraste des tons.>  
<Delacroix faisait un fréquent emploi de ce mélange optique par lequel il donne la sensation d’une 
chouleur qui n’a jamais été sur sa palette. Il est arrivé sur ce point à une sûreté extraordinaire, parce que 
chez lui la science et la conscience s’ajoutaient au don de nature.>  
<On peut remarquer que celles de ses oeuvres dont le coloris est le mieux admiré, sont celles où les 
contrastes sont hardiment accusés à coups de pinceau et rendus diretement visibles.> 
<Pour lui la composition, c’est disposer les rapports de ligne et de couleur de façon à mettre en saillie la 
signification esthétique du sujet.>  
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35 John Gage. Color and Culture, University of California Press, 1993; 173. 
36 Jean-François-Léonor Mérimée. The art of painting in oil, and in fresco; being a history of the various 
processes and materials employed, from its discovery, London: Whittaker & Co., 1839 (1836); 245-248. 
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37 Ratliff 1992; 268-269. Signac 1899; 115-116: “Voici Charles Blanc, qui nous a déjà signalé tous les 
bénéfices d’une technique savante basée, comme la division, sur le contraste et sur le mélange optique. 
Dans sa Grammaire des arts du dessin, il expose que, pour donner de l’éclat à la couleur, il faut éviter de 
l’étaler à plat, et conseille d’en user selon le mode oriental, précisément conforme au procédé des néo-
impressionnistes: <Les Orientaux, qui sont d’excellents coloristes, lorsqu’ils ont à teindre une surface unie 
en apparence, ne laissent pas de faire vibrer la couleur en mettant ton sur ton.>”  
38 Eugène Véron referred to Charles Blanc’s same argument twenty years before Signac. Signac might have 
thought of Véron’s citation of Blanc when he wrote about Blanc in D'Eugène Delacroix au 
néoimpressionnisme. In his most major text, L’esthétique (1878), Véron argues: “Diversity and multiplicity 
of handling produce an analogous effect in painting, while too much blending produces one quite opposite. 
For a similar reason, oriental stuffs and vases have a peculiar harmony and “vibration” of their own, even 
when they are of one colour. The Chinese and Japanese, who possess so delicate a feeling for colour, 
always take care slightly to graduate even the tints that are apparently the most uniform, by placing one 
shade over another in its pure state; blue upon blue, yellow upon yellow, red upon red. Thus they obtain a 
diversity of value which prevents the eye from becoming wearied. M. Ch. Blanc, in his Grammaire des Arts 
du Dessin, informs us that Delacroix made use of a similar practice.  “Alive to this law, either through 
study or intuition, Eugène Delacroix never attempted to spread a tint uniformly upon his canvas, even when 
smoothness of surface – in sky or architectural shadow for instance – was required. Not only did he break 
up his surface by the use of superimposed tones, but he added to its broken appearance by his peculiar 
mode of working. Instead of laying down his tints with a sweeping brush, he dabbed them on over more 
even preparations of the same colour; and the latter being more or less visible throughout, produced unity 
of impression when seen at a proper distance, whilst giving to the colours, so self-modulated, a singular 
depth and vibratory power.” (Eugène Véron. Aesthetics, trans from French to English by W. H. Armstrong, 
B.A., London: Chapman & Hall, 1879 (1878); 281.) 
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39 Albert Boime summarizes: “Seurat claimed as one of his sources Couture’s precepts on the finess of 
colours, the fullest discussion of which may be found in the Méthode under the section “De la peintre.” As 
it may be recalled, Couture here advised the use of colours in a pure, unmixed state to maintain luminosity, 
and he advised keeping the palette as simple as possible and even juxtaposing complementaries in some 
areas to achieve a vibrant optical effect. Couture requires several colours, he displays them easily, placing 
gray-greens beside reddish hues: standing at a distance makes anything shocking disappear and gives both 
force and extreme finesse to the colouring.” (Albert Boime. Thomas Couture and the Eclectic Vision, New 
Haven and London: Yale University Press, 1980; 492.) 
40 Adler 1977; 26-27. For other masters in the Beaux-Arts whom Pissarro consulted, one could name 
François Edouard Picot, Isidore Dangnan, and Henri Lehmann (Adler 1977; 25). Pissarro also admired the 
work of Gustave Courbet, and emulated Courbet’s use of the palette knife (Adler 1977; 37-38). 
41 Georges Seurat. “Letter to Félix Fénéon (1890),” in Norma Broude, ed. Seurat in Perspective, The Artist 
in Perspective Series, Prentice-Hall, 1978; 16. 
42 Robert L. Herbert. Seurat Drawings and Paintings, Yale University Press, 2001, chronology. Georges 
Seurat et al. Seurat: Correspondances, témoignages, notes inédites, critiques, ed. Hélène Seyrès, Paris: 
Acropole, 1991; 67. Michael F. Zimmermann. “Seurat, Charles Blanc, and naturalist art criticism,” 
Museum Studies, vol. 14, no.2, 1989; 202; note 20. 



�

�

�$>

��
����
��������
���������
��
����
.
��9��'�������������'�' ���:
��������
��������0
����Q�

:����
��
���
����������'%�
��
�����
��������
����
	����
����'� �9E>����������������

���������������'�'���:�'����
.��%�����
	�
�
�
����
����� ���
��	
�������	��
���'��'�
��

�������%�������
�����
�����������
�������������'��9 �� �

��:�.���
��
�����
%�����
����'�'��C���'��������������
.
��� ���'���
�������'������

7�'��������8��
��������
�����
	�
��������
�����
�	���
��������� ��������
��
������
��9�

��'�'���
�	'����

�

0

�� �
��@�.�'��� ��'�2'�
� ���� �
%��
'6� 
��
���� �����
� �� �C'��� ��'�� %�����
������.
�
���2'�������
%��
'6���������h����
�.
�����
� ����'����C'����'��	�
�����
��

�����A�Z� �
� ��A�
�
�
��� ���� ��'��'��h� ���9�?6��
2'��� ���'���1��� ������� ���� �������
����� ���� ��'�� ���
���9� ������� �%���'��� �
�� ���� ����A� A�� ��
�
2'��� ����� �6�����������
����2'C������ ����� ������A��� 
.��� ��
���
��9� 1��� %
�' ����� ���� �
2'��� ��'.���� ]����

�
��A�
%���9���
�
����������?������@�������'������
%� ���.�����'��'����
����A�
�	���
Z� �CA�
�� �'�I� �C
�� ���� 
%���'����� �A����

��� �C������� �� ��'�
�'��� ��'��'���� ��'��
�%���
�� '��� �����
�
���� ��� �A�
���@�B
�

�� ��� ���%��� ��� ���
�I� �
� .�'�� �A�
���@����
���%���� .�'�� 
�����'
��@��
��� .����� ��
��'��� '�� ��
�� 
��� �
�
�
�9�,
� .�'�� 
��
.�@�

'6����%����E��$��=��
�����.�������
��'����C
���'���� ������
�
����.
�
������������.
����
�����'��'���� ����� .A	H��� ��� ��'��9� ,
���
�
�A� �
��� �
� ������
�
��� �'� ����� ��
���
���

������������������������������������������������������

43 Manet’s fragmental touch was often pointed out by contemporaries. One of the earliest praises of Manet’s 
divided touch was expressed by Émile Zola in 1867: “L’oeil n’aperçoit d’abord que des teintes plaquées 
largement. Bientôt les objets se dessinent et se mettent à leur place; au bout de quelques seconds, 
l’ensemble apparaît, vigoureux et solide, et l’on goûte un veritable charme à contempler cette peinture 
claire et grave qui rend la nature avec une brutalité douce, si je puis m’exprimer ainsi….il n’y a pas des 
entassements de couleurs, mais une couche unie. (Émile Zola. “Une nouvelle manière de peindre: Édouard 
Manet” (1867), Le Bon Combat de Courbet aux Impressionnistes, Paris: Collection Savoir Hermann,1974; 
82). The art critic Théodor Duret, who was personally close to Manet, later described Manet’s painterly 
structure as patchwork of colored blocks, and highly estimated its beauty. See Théodore Duret. Manet and 
the French Impressionists, trans by J. E. Crawford Flitch, New York: Books for Libraries Press, 1971 
(1910); 31-32. According to Duret in 1910, Paul Manz also said Manet’s work as patchwork in the mid 
1860s (Duret 1971 (1910); 50). 
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44 Thomas Couture. Méthode et entretiens d’atelier, Paris: �����
�� ���
	��� , 1867; 211-212.  
45 The discourse that supports unfini, which was typically shared by the Impressionists, gradually emerged 
in the mid-nineteenth century. As Albert Boime details, Corot and Delacroix were those who opposed the 
well-finished treatment of painting typically propagated in the Academic context (Albert Boime. The 
Academy and French Painting in the Nineteenth Century, New Haven: Yale University Press, 1971, 20). 
According to Boime, other than Couture, Seurat’s teacher Henri Lehmann was sometimes described as a 
painter of color and ebauche. A French contemporary painter Victor Foumel said in 1885: “Many of 
ébauches…have a tonal flavor, tumultuous and tormented energy which remind one to some extent of 
Eugène Delacroix… When we look at these sketches and some others… we begin to think that Lehmann 
may have had greater gifts as a colourist than he in fact showed, as well as more power, warmth and 
impetuousity, but that the flame of his inspiration grew cold when it came to the final execution; he may 
even have consciously sacrificed it to… a certain kind of Academic taste reflected in the traditional 
teaching which he received and passed on to others.” (As cited in Boime 1971; 114; note 31.) 
46 Floyd Ratliff. Paul Signac and Color in Neo-impressionism, New York: The Rockefeller University 
Press, 1992; 209. Paul Signac. D'Eugène Delacroix au néoimpressionisme, Paris, 1964 (1899); 38-39: “Le 
but de la technique des néo-impressionnistes est d’obtenir, nous l’avons dit, un maximum de couleur et de 
lumière. Or, ce but n’est pas clairement indiqué par ce beau cri d’Eugène Delacroix: ‘L’ennemi de toute 
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peinture est le gris!’… Et n’est-ce pas là encore obéir au conseil de celui qui écrit: ‘ bannir toutes couleurs 
terreuses.’ Des ces couleurs pures, ils respecteront toujours la pureté. Se gardant bien de les souiller en les 
mélangeant sur la palette…. tout mélange optique tend vers la clarté et l’éclat. Delacrois se douteait bien 
des prérogatives de cette méthode.” 
47 Thomas Couture. Méthode et entretiens d’atelier, Paris: �����
�� ���
	��� , 1867; 33-35.  



�

�

�$=

�����
B��������������
��
����Q�,
	�
���,�'�
����
��
����
���� �����Q�:�����
	���

������
%�
����
����
�
��������������������
�������
2'�9�,' �����������
����
��
�
������
��

�����	������������������
	����
�����������
�
������
��
.� ��
������ �
���
�����
�� 9���������

�������
��
����������
.
����%�'�������(��:
��
������'�
�
@�� ����� :1
(���� �������


����.
�
�
����:�
����������������������
��
����������
. 
������'���
������:
��


�������
����
�������
��
������
��
���.
������������
����
� ��
�
��

��9�D�
������.
�'��

�����
����
.����'�
���������
��
�������*
.
�
��
��������
2 '���������
.�������6
�
����

:��������
.
����%�'�������(��
������Q�2'
���
�
��������
����' ���
���
�����
�
�	����
�
��

�'�
���Q�:
���
	�������%�
����%�������������
��
���9�+����: 
�����������
�������
��

��
���
�
����
���
�����
��
���%
�
��
�����������������
��
 ���C�
��������
����'���

��������	
�
����������������
����:�
���
��:���
.�������
����
 �����������
������������

���
���
��������9�

�

�

2.2 Dynamic Color Space in Neuro-psychological Disc ourse 

+�����
�	����F����5�:
����7,�'�
��
��
�����
��
����.���
�
��� :
���+�	�
���
���

��������
���
��.
�
�������������
����������
.�����.
�'���% �������
�����
�����
�������.���

%�	
��
��
�.
��:
����
���9�0����.��������6��

����������������� �������%B�������
�	���



�

�

�$!

���
�����
	�98 E ���
��
���������

���'���������
%��������������'
�
@
�
������� ������'��'���

��������������
��
����

��
�	������
��
�	������
	����
���� �����������
����
������
���9�

*
.
���
���������
��
�	'�����
���������
��%������	
�����
������ ��
	�
�
�
�����
��

��
:
�	����������
�������
��������

��
�	�%'�������%��
���� �
����:
��
������	����
��

�����6������'��'���
��D�������?'������
����+��
2'
��9 E#���:�.�����������
������%��


����
�
�	���.
�'�����:
��������������������
������������ �'��9�0����.������������

�������
��
����:����
���	����������
�����
������������������ ����
���'�������������

�'���
��
��9��������:����
���
���������
�����
������������% �������
%���
����
	����
��

�
������������'�����
��
����������
���
����
��
���9��������� �:��������
����
�����:
���

������
����
	����
��:�
�����
���
�����:
��������'��
������
 �'�'�9�+����'	����������������

���
�
���
6�'����6��

������
���6�������������	����������
� ���:����
��������
	����
��

��
�������6
�
�������
��
��������'�����������	
�
���
���'����� ����
����:��������
������

��
�

�����'��'��9�+�����.
�'�����
��'�����
�������
������
�� ������'�����������	��:
��


���	����������
���'���

����
��������
��
������������������ �
��
���������������9���
��

����
�����������
������:�
����������
�
�����
�

�����'��'���: 
���
���������
.������
��

���������6�������'�����������	
�
����
����9���

������������������������������������������������������

48 John Rewald. Seurat: A Biography, New York: H. N. Abrams, 1990; 193 and note 11. Drawing and lines 
shoulder significant functions in Neo-Impressionist aesthetics as can be seen in Seurat’s Letter to Maurice 
Beaubourg (1890: Fig. 39). However, these lines are mostly expressed by contrast of colors, as can be seen 
in Seurat’s “Chahut,” for example (Fig. 40 & Fig. 41) (Robert L. Herbert, ed. Seurat and the Making of La 
Grande Jatte, Exhibit. Cat. The Art Institute of Chicago, 2004.; 145-146 ). 
49 David Batchelor. Chromophobia, London: Reaktion Books, 2000. He thematizes the discourse typically 
seen in the West by using his neologism “chromophobia,” or the hatred of color.  
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50 Hippolyte Taine. On Intelligence, trans by T. D. Haye, New York: Henry Holt and Company, 1875 
(1870); 69-70. 
51 Paul Smith. Interpreting Cézanne, New York: Stewart, Tabori & Chang, 1996; 48. Charles F. Stuckey. 
“Monet’s Art and the Act of Vision,” Aspects of Monet: A Symposium on the Artist’s Life and Times, ed. 
John Rewald, New York, 1984; 108-109. Other than Taine, one of the most pioneering protagonists of 
color-dominant space was John Ruskin. As I have shown in Introduction, Ruskin’s idea of color-dominant 
representation in his The Elements of Drawing (1857) made a great impact on Signac’s thought. Monet also 
confessed that his Impressionist aesthetics owed much to Ruskin. For example, in March 1911, Wynford 
Dewhurst quoted Monet as having told a British journalist in 1900 that “ninety per cent of the theory of 
Impressionist painting is in… Ruskin’s Elements of Drawing.” (Lawrence Campbell. “Introduction” of 
John Ruskin. The Elements of Drawing, Boston and New York: Colonial Press Company, 1971 (1857); 
viii.) 
52 Paul Smith. Interpreting Cézanne, New York: Stewart, Tabori & Chang, 1996; 48. 
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53 For Laforgue’s relationship with the Neo-Impressionists circle, see José A. Argüelles. Charles Henry and 
the Formation of a Psychophysical Aesthetic, Chicago: The University of Chicago Press, 1972; 5, 100, et al. 
Linda Nochlin. Impressionism and Postimpressionism, Englewood Cliffs, New Jersey: Prentice-Hall, 1966; 
14 -15. 
54 Nochlin 1966; 14.  



�

�

�=�

7
�������������8�
���
�	'�����
�������
�'�
����
����������������� ���
��'��������.
%�
�
���

��������9�+����'	������
��
����:
�����
�����7�������
��
�� �8�1
���	'�C��
�	'�����


��
�
�
�����'%��2'���������������
��
���
������
���
��
� ������
�
�������
������

�

����
���	
�
��J�
	
������������
��
�����������B'�
��� �����
�
�
��
��1
��9����
�����
��
��
�� 
�� �
����

�� :��(� ���
�	�� ����� ����%�

��� ���� ��' ��� 
�� ����� ��� �����%����
��� ���
���� ����� ���� ���� %�
�	� %
�
�
���� �
�
�
�� ��� ���� �
�� 
�� �'�
�I� ���� �������
��
��� 
��
���������� 
� ������
��� �

����� ����:��� :
��� 
�� '������ �� ����
%
�
��� ��� ���� ���9�
��� 
�� ���� :���� ���	���
�	� ���� �
��'���� 
�
����� ����' 	�� ����'�
��� 
�� �'��'����
���	���
�	��
�����
�
��
������������

�
�	�Q��
����� �������
.���������Q�%���
�������
.
�	�

������
�	���
�(���
�����
�
�
.����
������%�
	������� �

�����
��
����'��
����
���������
�
	����� ��'�
��� :������� ���� �
��� �������� ���� ��'��� ��� ��� ���� 
����
���� ��� ��'����� �
��
�'�������� 
�� ���
(
�	� ���� �
������ 
� �
�'�
�� ����� 
��� 
 �� ���
�	� �
�'�
���� 
���
�

��
�	�
���
�����
���������9 $$��
�
�����������
��
��������
������������
�'���
��
��
��Q���
�� 
���:������
������.
%�
�
������
�����9� ��� �
���� �
	���� ���
���� ��������
.��� ��� ��

�� ��'���� ����� ��� ������ ��
��
���
��
��
�
�
�
�����
���������
���
����
�
������.������
��� �����.
%�
�
������������
����'���
%���%�

���� ��� �
�.
�� �������%������.
%�
�
��� ��� ���� �9���������
������6�
%
�
���
�� ����
3'��
���3
���������������'�
�
��.
�
%��������

����
�� ����:��(����0�����
����
��
���999�
:������.�����
�	�
���%�

����%��
����'�
����
������
� �
�	�����(���
���.�����
����
���
�
(�����
:�����������Q�
���
��.
�
��������
�
�����������:���� �
������
��9 $=�

�

+����
���
��
	����������
�����1
���	'��
����
�
���������
���
� 
��
����������'�
��.
�
���


�����������7��
�
�
.�8�
������������7�
�'�
�98����
����

������ ����:
���
��

'����B'�
�����

.��.
�
�����
��
���'��������������������
 �������������
.���
���

������������������������������������������������������

55 Jules Laforgue. “Impressionism,” published under the title “Impressionism: The Eye and the Poet,” trans. 
Wiliam Jay Smith, Art News, LV (May 1956), 43-45 (Nochlin. Ibid., 15.)  
56 Nochlin. Ibid., 17. 



�

�

�=4

��

����'��9����������:�������
���
�����
:
�	�:������	
�� ���
���������.���
��
��
���

������
�
�
��
���:�
���������:
����	
�����
�������
�'�
�������� �
���
�
���
���������
�
�
.�9�

0
�(�+���
���
����
��
�

�1�
	������
.��
�	'�����
���������
 ����������7��
�
�
.�8�

������
�
�������'�������%
�
��������
�
����
����'���
�� ��
�������
���������

���
���
���

:�
���7�
.
�
@��8����.���
����
�����.
��
��9 $! �1
���	'��
�	'�����
��7�
.
�
@��8���
:
�	�


����������'��'�
���
	������'���%����	
�����
��
��
��
����
� ����7��
�
�
.�8������������

�
��������:�
����
���������%��
@��
���.����%��
.
���	
����
� �
����
�����
�
���
	

����


�
���
����
6
���
��:
�����
�
��(9��

���'	��1
���	'�C��
��
����:
�������'%�
�����
���  >���
��� ������������������'���

����%���.�����(���
�����:
��������������
.��
���
	'����:���
�� �����������'�'�������

�������
��
����
������
��
��
�����������
�������'���������� �	
�
��(��:���	�9�D����
��

��
:
�	�:
��
����

����:
������.���
��
��
��
�
���:
��
������
�
� ��
���
�����������

:
���'������������'������������.���
��
������
�
@
�
�������'��' �
���
	��9�1
���	'��

�'������
�	'����

�

?�����

���������������'���(��:�������'�
��'��.
%�
�
 ����B'���
������
��'��
�����.��
(��:�������������'��.
%�
�
��9�U999V�+������:�
��������
� �
��	����
���
�
���
�
��@���
�
����
����
(��
��
'�
�������
������������������
	��� �������'	����
����������
�
����

����
�������.
	'����:���������������
�	�
��
��������� ����������
�'��������
�������
������ �
%�
��� �����
%���%��&�'�	�� :�
��� �����
�'��� ���� �
����� ��� ���� ��
���9� ����� 
�

������������������������������������������������������

57 Mark Antliff and Patricia Leighten. “Primitivism,” Critical Terms for Art History, edited by Robert S. 
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Hall, 1879 (1878); 221-222. 
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63 Jean-Jacques Rousseau. Emile, trans by Barbara Foxley, Nu Vision Publications, LLC, 2007 (1762); 38. 



�

�

�==


%���'�����
���
���)
��

�� 
���
��
 ���
��9����%���������
����������
�����
���
�����������
���

���
���
�
��
���
%���'�����
����
������%���%�������%�������������� ����
�������������'��9�

+��5
��
���,�
�����
�����'��������������
��
����

�������� �
���Q�����
�
�
������
�����

,�'�
��Q�:
���
��
�������������
������
������:�������
������7�� �
'�8�:
���
���

�
@���

����'	�������
��� ��(��� 9=E�+	

���1
���	'�C��'������
��
�	����������.
�
����'��
�
@���

�����
���'�������������:���
���
��������
����
��
�
���:���9 �1
���	'��:�����
���  >��

�

1
��� 
�� 
�� ���� ������������ ���B'�
��� :����� ��
	
�� �' ��� %�� ��'	��� 
�� ���� �
����
�6���
����������'�
������
�
��9�������
�
�
.�������(� �:
�	������:�
����
	���:
���

��� 
���������
%��� ��
��:��� 
��� ��� '�

����%���
��
�	 '
��
�	� �����
�
���� 
.

����

������ ��� �
��
��� �6���
����9� ������ ����'	�� ����
�'
� � 
����

�
��� 
���

����������������
���������
�������������
�2'
������
�
� ���
��
���%��:���������
��
���

���.
�'
���
�'��
������������������������.�������������
 �	��������������9��
6��������
����� ���� ��
	
�
��� :
��� ���� ����� ���� ����� 
�� 
��� ���	 ����
.�� ���
�������� �
�� ��
:��
�����
������'���'�������������
��������'����:�
���
� �����%
�
�����������
��
���
��'�
���
���������
���
�
�������
.
�	������
����
��
����
�
���%���
� ��
�����������
.�9 =$��

�

����'��������
���:
��
��5
%����1
���	'�C�������������
�����������7� �
�
�
.�8�����

�'��������������
%'������������
�
��
����
��
�������
�
���� �
�����
�����������������
���
���

�����'��
����������������'�������7���������������B'�
��98�� �
��
�	'������'		�������
��

�����
�����
����
����6����
���%B�����:
���'���6����
�	��� �7��'��
�	8�
���%'��'����
����

������������������������������������������������������

64 Richard Shiff “Puppet and Test Pattern: Mechanicity and Materiality in Modern Pictorial Representation” 
in Bruce Clarke & Linda Dalrymple Henderson, ed. From Energy to Information: Representation in 
Science and Technology, Art, and Literature, Stanford University Press, 2002; 329. 
65 Nochlin 1966; 16. 
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66 For more detail of Helmholtz’s examination of the eye ball, see Jonathan Crary. Suspensions of 
Perception, MIT Press, 2000. 
67  Timothy Lenoir. “The Eye as Mathematician: Clinical Practice, Instrumentation, and Helmholtz’s 
Construction of an Empiricist Theory of Vision,” in David Cahan, ed. Hermann von Helmholtz and the 
Foundations of Nineteenth-century Science, University of California Press, 1993; 111. 
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68 Herman von Helmholtz. Helmholtz on Perception: Its Physiology and Development, ed. Richard M. 
Warren and Roslyn P. Warren, New York: John Wiley and Sons, 1968; 72. 
69 For sources of Charles Henry’s theory, see Michael F. Zimmermann. Seurat and the Art Theory of his 
Time, Antwerp: Fonds Mercator, 1991; 249-254. As for the issue of circular movements, see pp. 259-260. 
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70 Charles Henry. Cercle chromatique, Paris, 1888; 11. “L’étude schématique de la méchanique animale 
prove que nous ne pouvons décrire continûment que des cycles entires ou partiels. En effet, tous nous 
mouvements articulaires se réduisent aux fonctions du levier simple.” “L’extrémité de l’os mobile ne peut 
évidemment décrire que des portions de cycle.” 
71 Charles Henry. Cercle chromatique, Paris: Charles Verdin, 1888; 11f.  
72 Hippolyte Taine. On Intelligence, trans by T. D. Haye, New York: Henry Holt and Company, 1875. (De 
l’Intelligence, Paris: Hachette et cie, 1870); vol. 2, p. 10-17; 61, et al. 
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73 Théodule Ribot. German Psychology of Today, trans from the second French edition by James Mark 
Baldwin, New York, 1886 (1879); 100. 
74 Ribot 1886 (1879); 121.  
75 Ribot 1886 (1879); 39. 
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76 Ribot dealt with spatial theories of these psychologists in detail in his La psychologie allemande 
contemporaine (1879). For example, see Théodule Ribot. German Psychology of Today, 1886 (1879); 24, 
68, 114, 133, et al. For the discussion on spatial perception and localization in the mid-nineteenth century 
in German psychology, see Timothy Lenoir. “The Eye as Mathematician: Clinical Practice, Instrumentation, 
and Helmholtz’s Construction of an Empiricist Theory of Vision,” in David Cahan, ed. Hermann von 
Helmholtz and the Foundations of Nineteenth-century Science, University of California Press, 1993; 113f. 
77 Théodule Ribot. The Psychology of Attention, Chicago: Open Court, 1894 (1888); 46. 
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78 Ribot 1894 (1888); 48-49. 
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79 Floyd Ratliff. Paul Signac and Color in Neo-impressionism, New York: The Rockefeller University 
Press, 1992; 215. Paul Signac. D'Eugène Delacroix au néo-impressionisme, Paris, 1964 (1899); 47: “Au 
recul commandé par les dimensions du tableau, la facture des néo-impressionnistes ne sera pas choquante: 
à cette distance, les touches disparaîtront et, seuls, seront perçus les bénéfices lumineux et harmoniques 
qu’elles procurent. Peut-être cette note de Delacroix engagera-t-elle quelques-uns à prendre la peine de 
faire les pas nécessaires pour comprendre et juger un tableau divisé: <Tout dépend, au reste [...] de la 
distance commandée pour regarder un tableau. A une certaine distance, la touche se fond dans l’ensemble, 
mais elle donne à la peinture un accent que le fondu des teintes ne peut produre.>  Delacroix essaye à 
plusieurs reprises de persuader ceux qui, n’aimant au fond que les tabeaux bien ternes et bien lisses, sont 
déconcertés par toute peinture vibrante et colorée, et le prévient que: <Le temps redonne à l’ouvrage, en 
effaçant les touches, aussi bien les premières que les dernières, son ensemble définitif.> <Si l’on se prévaut 
de l’absence de touches de certains tableaux de grands maîtres, il ne faut pas oublier que le temps amortit la 
touche.>”  
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80 Letter from Henri Edmond Cross to Théo van Rysselberghe, 1905, Paris, Bibliothèque Centrale des 
Musées Nationaux, Paris, MS 416 (as cited in Ferretti-Bocquillon, Marina, Anne Distel, John Leighton, and 
Susan Alyson Stein. Signac: 1863-1935, Exhibition Cat., The Metropolitan Museum of Art, Yale 
University Press, 2001; 20) 



�

�

�!$

��'������������������
��
���C���
	����
���
����������������� �
�������.
%�
�����
�����

.
�
�'���������%'��
����
��'�������.
�:��C���
��
�
�
�
��9� +����'	�������
��������
�

��

��������
�
���
���
�������������'���?'������
.��%����
� 
��@���%�����.
�'�������
���

�'���
���9�F9���
�(�
���F��
��
����
���  � ���
�����
����
������%�����'��
�
�������6
�
����

�����������
����
��������:����������������
�
��������
%'� �����������
������
��
��������
��

��
	����
����
��9�+�����
.���'��
������
�����
�
�	������
����
� ����
�
���:������������

��'�����������	
�
���
���'����Q�
���'�
�	�5
%�����

��� �1
���	'���
����A����Q��
�������


����

�����������������
�
�������������
������:
���
����� �������
�
�������������
�

��

���'��'��9����������������
��
���C�����������������
. 
������'���
������
����B���
������

�
���
������
�� ��
��%���
������
�'
����:
��
����
�������6�9��

�

�

2.3 Space in Relation: Binocularism, Color, and Spa tial 
Perception 

���
��
�
������
�
��@
�	�������'����	
�
����������������
�
 ����
������:
�����
��

:
�����������
%���
��
�����������
�
�	�
��������
��%
�� �'�
��.
�
��������������	������������

�
.
������'��9�+����'	�����������������
��
����
������
�� �
���
���
��
����
������

�6��
�
����:�
���
%�'��%
���'�
��.
�
��������.
%�
����� �������������
.
������'���:
��������

������������������������������������������������������

81 See T. J. Clark. The Painting of Modern Life: Paris in the Art of Manet and His Followers, Princeton: 
Princeton University Press, 1984. Jonathan Crary. Suspensions of Perception, MIT Press, 2000. 
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82 Norma Broude, ed. Seurat in Perspective, The Artist in Perspective Series, Prentice-Hall, 1978; 38: 
Original text in Félix Fénéon. Oeuvres plus que complètes, Geneva: Librairie Droz, 1970; 37: 
“L’atmosphère est transparente et vibrante singulièrement; la surface semble vaciller. Peut-être cette 
sensation, qu’on éprouve aussi devant tels autres tableaux de la même salle, s’expliquerait-elle par la 
théorie de Dove: la rétine, prévenue que des faisceaux lumineux distincts agissent sur elle, perçoit, par très 
rapides alternats, et les éléments colorés dissociés et leur résultante.”  
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83 Alan Lee. “Seurat and Science,” Art History, vol.10, no.2, Jun. 1987; 215. 
84 For original text of Dove, see Heinrich Wilhelm Dove. Darstellung der Farbenlehre und optische 
Studien, Berlin: Verlag von G.W.F. Müller, 1853. Other than the topic of binocular vision, Rood often cited 
Dove’s theory in his book. For example, see Ogden N. Rood. Modern Chromatics, New York, 1973; 137, 
280. 
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87 Although Rood did not mention it , as early as 1838, Charles Wheatstone – the inventor of the 
stereoscope and one of the first theorists of binocular vision – pointed out that two colors, if seen by 
different eyes, were not completely mixed but alternatively predominant over each other (Charles 
Wheatstone. “Some Remarkable Phenomena of Binocular Vision,” Visual Perception: The Nineteenth 
Century, John Wiley & Sons, Inc., 1964; 128-129). 
88 Beauty of foliage and ocean waves were exemplified by Rood as an archetype of such beauty: Rood 
1879; 281. 
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89 Charles Wheatstone. “Some Remarkable Phenomena of Binocular Vision,” Visual Perception: The 
Nineteenth Century, John Wiley & Sons, Inc., 1964 (1838); 114-119. He claimed that three-dimensional 
perception was provided by binocular vision, or the integration of the two slightly different images captured 
simultaneously by both eyes (Fig. 43 & Fig. 44). 
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91 Wheatstone, 1964 (1838); 120. 
92 After Wheatstone presented his paper on the stereoscope to the Royal Society of London in 1838, various 
portable models of the instrument were designed by scientists and photographers from the 1840s through 
the 1850s (François Reynaud, Catherine Tambrun and Kim Timby, ed. Paris in 3D: From Stereoscopy to 
Virtual Reality 1850-2000, Exhibition catalogue, Booth-Clibborn Editions; Paris-Musées, 2000; 44.). The 
first Great Exhibition at London’s Crystal Palace 1851 made the stereoscope widely available to the general 
public. That year, at least 1,000 stereoscopes were reportedly sold in Europe, and, by 1856, an independent 
‘stereoscope’ section was founded in the Paris trade directory. (For the popularity of the stereoscope in 
Europe, see Paris in 3D (2000); 45-46). The United States saw the greatest consumption of the stereoscope, 
which is estimated as over five million stereoscopes (Rayfield 2004; 30-32). The stereoscope was one of 
the most popularized visual media before the emergence of TV.) 
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93 Roger Shattuck. Proust’s Binoculars: A Study of Memory, Time and Recognition in A la recherché du 
temps perdu, New York, 1963; 45-46. 
94 Crary 2000; 86-7, 105, 295. 
95 Mary Ann Doane. The Emergence of Cinematic Time: Modernity, Contingency, The Archive, Harvard 
University Press, 2002, 69; 72-73. 
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96 For example, see John Rewald. Seurat: A Biography, New York: H. N. Abrams, 1990; 160. Anne Distel. 
Seurat, Profils de l’art chêne, 1991; 32f. Georges Seurat et al. Seurat: Correspondances, témoignages, 
notes inédites, critiques, ed. Hélène Seyrès, Paris: Acropole, 1991; 54. 
97 David Sutter. Philosophie des Beaux-Arts, appliquée à la peinture, Paris: Vve A. Morel et Cie, 1870; 
286-288.  
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98 Eugène Véron. Aesthetics, trans from French to English by W. H. Armstrong, B.A., London: Chapman & 
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99 Véron 1879 (1878); 261-262. 
100 For the details of Helmholtz’s study on binocular vision, see R. Steven Turner. “Consensus and 
Controversy: Helmholtz on the Visual Perception of Space,” David Cahan, ed. Hermann von Helmholtz and 
the Foundations of Nineteenth-century Science, University of California Press, 1993; 162-163. Gary 
Hatfield. The Natural and the Normative: Theories of Spatial Perception from Kant to Helmholtz, 
Cambridge, Mass.: The MIT Press, 1990; 171f. 
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101 Turner 1993; 161. 
102 Turner 1993; 161. 
103 Herman von Helmholtz. Selected Writings of Herman von Helmholtz, ed. Russell Kahl, Wesleyan 
University Press, 1971; 300. Original French text in Hermann von Helmholtz. “L’optique et la peinture,” 
publié à la suite de E. Brücke, Principes scientifiques des beaux-arts, Paris, 1878; 174: “Vous connaissez 
probablement tous la vie merveileuse communiquée à la forme naturelle des objects représentés par la 
contemplation de bonnes images stéréoscopiques dans le stéréoscope, espèce de vie qui n’appartient pas à 
chacune de ces images isolées, vues en dehors du stéréoscope. L’illusion est la plus frappante et la plus 
instructive avec de simples figures linéaires, avec des modèles de cristaux, etc., où elle est produite par la 
forme seule. La raison de cette ilusion produite par le stéréoscope est justement dans ce fait que, voyant le 
monde avec deux yeux, nous le contemplons en même temps de deux points de vue un peu différents et 
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obtenons ainsi deux images, d’une perspective un peu différent.” 
104 Helmholtz. Selected Writings of Herman von Helmholtz (1971); 301. Original French text in Hermann 
von Helmholtz. “L’optique et la peinture” (1878); 176: “Vous voyez que, sous ces rapports, il existe un 
premier désaccord inévitable entre l’aspect d’un tableau et l’aspect de la réalité. Il peut sans doute être 
diminué, mais il ne peut pas être complétement supprimé. Par l’absence de l’effet de la vision binoculaire, 
on perd en même temps le moyen naturel le plus efficace de juger de la profondeur des objets représentés 
sur le tableau.” 
105 Helmholtz. Selected Writings of Herman von Helmholtz (1971); 301. Original French text in Helmholtz. 
“l’optique et la peinture” in ��
� cke 1878; 175-176: “En face d’un grand tableau plus éloigné, tous les 
effets produits par la vision binoculaire et les mouvements du corps sont moins marqués, parce que, si les 
objets sont très-éloignés, les différences entre les images des deux yeux ou entre les aspects obtenues de 
deux points de vue rapprochés deviennent moins grandes. C’est pourquoi de grands tableaux permettent 
une contemplation moins troublée (ou empêchée?) de leur sujet que les petits, tandis que l’impression sur 
un oeil unique immobile, produite par un petit tableau rapproché, pourrait être absolument la même que 
celle produite par un grand tableau éloigné.  
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106 Helmholtz. Selected Writings of Herman von Helmholtz (1971); 302. Original French text in Hermann 
von Helmholtz. “L’optique et la peinture” (1878); 176-177: “Les moyens secondaires pour rendre les 
dimensions de la profondeur, dont nous avons parlé plus haut, se trouvent en premier lieu dans les rapports 
de la perspective. Les objets rapprochés couvert en partie les objects éloignés, et ne peuvent pas être 
couverts par eux. Par conséquent, si le peintre sait grouper ses objets de façon que cette règle soit observée, 
il a déjà une gradation très-exacte entre ce quie est plus out moins éloigné.” 
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107 Ernest Brücke. Principes scientifiques des beaux-arts, Paris, 1878; 59. “Si l’on s’observe avec soin 
quand on regarde dans le stéréoscope, on constate que l’impression du relief se produit immédiatement, 
mais qu’elle s’accentue davantage, que la profondeur se creuse devant soi, quand on dirige son attention sur 
les objets représentés voisins ou éloignés, et qu’on exécute ainsi les mouvements d’yeux nécessaires pour 
voir simples ces objets les uns après les autres. De ce qui précède, nous concluons d’abord qu’en général il 
ne suffit pas d’une seule image pour donner l’illusion du monde matériel; qu’il faut deux images, faites 
l’une de l’oeil droit, l’autre de l’oeil gauche, pris pour points de vision” 
108 Brüke 1878; 60. “Donc, pour de grandes distances, ce moyen nous fait défaut, et nous ne pouvons plus 
les évaluer qu’à l’aide des grandeurs apparentes d’objets connus, par exemple de personnages qui se 
trouvent entre nous et l’objet dont nous voulons évaluer le distance; ou enfin, d’après les modifications que 
l’éloignement croissant fait subir à la coloration des objets, ce qu’on appelle la perspective aérienne. On 
sait que l’atmosphère n’est pas d’une transparence absolute; sous une forte épaisseur, elle agit comme un 
milieu trouble qui colore en jaune ou en rouge la lumière émergente (c’est l’origine des colorations rouges 
du matin et du soir) et en bleu ou en bleuâtre la lumière réfléchie.” 
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109 Gaetano Previati. I principii scientifici del divisionismo, Turin, 1906. Gino Severini told that Boccioni 
referred to the divisionist technique of Previati and Segantini (Gino Severini. The Life of a Painter, trans. 
Jennifer Franchina, Princeton University Press, 1983; 85.). 
110 Gaetano Previati. Les principes scientifiques du divisionnisme, French trans. Paris: A. Grubicy, 1910; 2. 
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111 Robert L. Herbert, ed. Seurat and the Making of La Grande Jatte, Exhibit. Cat. The Art Institute of 
Chicago, 2004; 85. 
112 Although frieze-like character can still be found in the “Grand Jatte,” the painting is different from “La 
Parade” in positing a single vanishing point. 
113 T. J. Clark. The Painting of Modern Life: Paris in the Art of Manet and His Followers, Princeton, 1984.  
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no.2, 1989, note 46. Zimmermann compared Seurat’s puppet-like figures with contemporary poetry of 
Ephraim Mikhael’s “The Toy Shop” (1890). Donald Kuspit. “The Anal Universe of the Crowd,” 
Psychostrategies of Avant-Garde Art, Cambridge University Press, 2000; 90.  
115 Jonathan Crary. Suspensions of Perception, MIT Press, 2000; Chapter 3. 
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116 John Ruskin. The Elements of Drawing, Boston and New York: Colonial Press Company, 1909 (1857); 
Section 138 and 139; pp. 120-121. 
117 The problem of “binocular rivalry” – the issue of perceptive difference between the right eye and the left 
eye – began to attract people’s attention in the mid-nineteenth century. 
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118 Théodule Ribot. German Psychology of Today, trans from the second French edition by James Mark 
Baldwin, New York, 1886 (1879); 33-39. 
119 Théodule Ribot. The Psychology of Attention, Chicago: Open Court, 1894 (1889); 4.  
120 Arthur Schopenhauer. The World as Will and Representation, translated by E.F.J. Payne, Falcons Wing 
Press, 1958; vol. 1; section 2. 
121 Théodule Ribot. La philosophie de Schopenhauer, Paris, 1874. 
122 For Spencer’s relativism, see Maurice Mandelbaum. History, Man, & Reason: A Study in Nineteenth-
Century Thought, Baltimore and London: The John Hopkins Press, 1971; 300-301 and note 39.  



�

�

�#E

'���
�(
%��9 �4>�
�
J�� 
�
��@
�	� ���� �������� ��� ���'	���� :�� ��'��� ��
�� ��	 �
�
��� ��� ����+%���'���:
��

�����
%����%��
'��� 
�� ���������� ��
����� ���
�
���� �� �� 
��� ���������Q� �
��������� 
���
�
(�����9� �'������� :�� ��'��� ��
�� ���� ����� ������
	��� ��%'��1
��� 
������� ����
���� 
�� ����
���
%�
����������
�����
�����
�
����
�����������������:
 ����6����
�����
�
���9 �4E��

�

,����������'������
�
.�������'��������7-�����
�
����8�
 �������7+%���'���8�
����
:�

�
	������7������
	����8�
���71
��8�
���'�����
�
����������: ����9��,
	�
�
�
��������������

�������
��
����
����
���
%'����
��
���
��
��
�
.��
��'�������� ��
����%�
�������
.
�
��
����


���.
�������
�����
���'��'
������
������
��
���
�������.�����
 �	�
���'���

��������	
�
����
������
����.
�
��9�

��������
�	��������
���'���

�������
���*
.
��,'�������
��� ���
��7���
��
���
�
�
����


���
��
��6�
'��
%�����'��������
���.��
���:�
����
��%���%�

� ���
�����������.
�
�'�����

�
�����8�
�����
��7�.�������
�
���
������
�	�%'��
����%
�
�
 ��98 �4$ �����
�� ��
������
������

��
(>�4��� �;� !"<��,'��������
����	��
'��
�������:����

�

1��	A�
����� ��A���
����Z������������ �
����I� 
�� �C
��� ���
�� ���� �

���� 
�� ���� ���%
����
��
�

�
�������
��������
�����
�
���
��
�
����������.
��� 
���
'����Z9�,
��C������
��2'�����	A�
��
��A��� 
�� �
'�� ������
d���� 2'�� ��A��� �C���� �

��� ��'��� 
'���� �����I� 
'��������� ��� �����

������������������������������������������������������

123 Herbert Spencer. First Principles, New York: D. Appleton and Company, 1896 (First English edition 
1860; 1864; French translation in 1877); 84 (section 24). 
124 Spencer 1896 (1860); 165-166 (section 47). 
125 David Sutter. Philosophie des Beaux-Arts, appliquée à la peinture, Paris: Vve A. Morel et Cie, 1870; 92. 
“Les inspirations morales sont une source inépuisable de découvertes qui peuvent être obtenues dans les 
régions les plus diverses! Toute création n’est qu’une combinaison.” 
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127 Signac 1899; 100. 
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1 John Ruskin. The Elements of Drawing, Boston and New York: Colonial Press Company, 1909 (1857); 
section 182, 156-157. 
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3.1 Bathing and Hydrotherapy: the Neo-Impressionist s and 
Anarchists as Hygienists 
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2 Huysmans. “Chronique d’art” Révue indépendant, no. 6, avril 1887; 54. As cited in John Rewald. Seurat: 
A Biography, New York: H. N. Abrams, 1990; 170.. 
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286. 
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cooperation with Indiana University Press, 1990; 55f. 
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10 For bathing customs at that time, see Linda Nochlin. Bathtime: Renoir, Cézanne, Daumier and the 
Practices of Bathing in Nineteenth-century France, Gerson Lectures Foundation, 1991. 
11 Ralph Shikes and Paula Harper. Pissarro: His Life and Work, New York: Horizon Press, 1980; 270 
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14 Peter Kropotkin. Anarchism: A Collection of Revolutionary Writings, ed. Roger N. Baldwin, Dover, 2002 
(1970); 228. 
15 Jean-Jacques Rousseau. Emile, trans by Barbara Foxley, Nu Vision Publications, LLC, 2007. (1762); 28f. 
For details of Rousseau’s thought on hygiene and its impact on eighteenth-century society, see Virginia 
Smith. Clean: A History of Personal Hygiene and Purity, Oxford University Press, 2007; 280f.. 
16 Kathleen Adler. Camille Pissarro: A Biography, New York: St. Martin’s Press, 1977, 27. For Ceri 
Crossly. Consumable Metaphors: Attitudes towards Animals and Vegetarianism in Nineteenth-Century 
France, Bern: Peter Lang, 2005; 164. Rima Handley. A Homeopathic Love Story: The Story of Samuel and 
Mélanie Hahnemann, Berkeley: Horth Atlantic Books, 1990; 3, 51, et al. 
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17 Peter Marshall. Demanding the Impossible: A History of Anarchism, London, New York, Toronto and 
Sydney: Harper Parennial, 2008 (1992); 3. “Anarchy is usually defined as a society without government, 
and anarchism as the social philosophy which aims at its realization. The word “anarchy” comes from the 
ancient Greek word !"!#$%! in which !"  meant “without” and !#$%! meant first a military “leader” then 
“ruler.”” 
18 Jozef Keulartz. Struggle for nature: a critique of radical ecology, London and New York: Routledge, 
1998 (first published in Dutch in 1995); 46. 
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19 Charles Rearick. Pleasures of the Belle Epoque: entertainment and festivity in turn-of-the century France, 
New haven: Yale University Press, 1985, 1f. 
20 John G. Hutton. Neo-Impressionism and the Search for Solid Ground: Art, Science, and Anarchism in 
Fin-de-Siècle France, Louisiana State University Press, 1994; 68. Louis Patsouras. The Anarchism of Jean 
Grave: Editor, Journalist, and Militant, Montreal and New York: Black Rose Press, 2003; 1f. 
21 Jean Grave. Société mourante et l’anarchie, Paris, 1893. 
22 Robyn S Roslak. Neo-Impressionism and Anarchism in Fin-de-Siècle France, 2007; 70. Elisée Reclus, 
“La richesse et la misère,” pt 4: “La situation de la classe ouvrière,” Le Révolté, vol. 9 (10-16 septembre 
1887). 
23 Gary S Dunbar. Elisée , Historian of Nature��Hamden, Conn. : Archon Books, 1978; 52. 



�

4" �


��������
��'�
�
���������������'���%������
������������
��'� 
�
������%�����
�������'�
��

%���9 4E�5���
(���
�����

�

999
���
���
���
����%(���(
���
( ���������
�����������������������
�����
��
.
�	�%�
� 	��
:����� .�
��� 
��� 
����
��� :���� 
(
�� ��� ���� �
��C�� '�� ��	��'��� :
���� 
��� ��:
	��
���������%�
�	
�	����������
������������	
�
���:�
��
 �������������'�.
.��
����
(
�	�

:
��:�
��
���
�����9 4$��

�

��������
�
���
��������

���
��
���:
����������������
�
������ ��
�������
���
��
��9�

������������'�
�	�
�������
���
��
���:
���2'
.
���������'�
�	 �
����

���
��
��9������
��

:
���
�
���
������
�
����
������%�������������
����������� %�������
�
�9��

����+�
���
����:���:����
����������
��������
�����������%����� ��
�
�������
�
�
����

���'	����'�������
����
.���
��'���:
���9�5���'����	
������
�� ���
��:
����
������
��
���
���

���
��
�
���
��9 4=�)�����(
��
���������
%����
������������
������
��������
(���� ���
��
��

�6
������������
��
��������:�
�����:����������
����
����.��� ����
%������
���

����'�
�
���:����������
�
.����
�������
�������
������ ���9 4! ��'�����������5���'��:
��

(��:��������

�
�	�%
��
�	9��������������'���������
���
������� �
�
����%'��
����


�.��
����%�
�	��
(���
�����������
������

�����.���
���9�+���� �
�	�����
���
��
(���

�
�����'�����������������2'
�
���
�����
����
��9�5���'����

� �����
��7���%
��
�	��:�������

������������������������������������������������������

24�� Elisée Reclus. Anarchy, Geography, Modernity: the radical social thought of Elisée Reclus, ed. John P. 
Clark and Camille Martin, Lanham, Md.; Lexington Books, 2004. 193-199. 
25 Robyn S Roslak. Neo-Impressionism and Anarchism in Fin-de-Siècle France, 2007; 105. 
26 Reclus “Anarchy” 1894 in Elisée Reclus. Anarchy, Geography, Modernity: the radical social thought of 
Elisée Reclus, ed. John P. Clark and Camille Martin, Lanham, Md.; Lexington Books, 2004.; 143-144.  
27 Peter Kropotkin. Mutual Aid, Montreal, 1989 (1902), 67. 
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28 Reclus. Histoire d’un ruisseau, Paris, Hachette, 1869. As cited in Margaret Werth. The Joy of Life: The 
Idyllic in French Art, Circa 1900, Berkeley: University of California Press, 2002; 160. 
29 Henriette Chardak. Élisée Reclus: L’homme qui aimait la Terre, Édition Stock, 1997; 469-470. Il ext 
certain que la prétendue morale des religions, qui consiste à supprimer son corps, à n’avoir plus d’organes, 
a pour consequence de tender incessamment la pensée vers ces choses ‘que l’on doit cacher”: c’est une 
hantise, une folie, c’est la lubricité féroce, la perversion de tous les sens; c’est le mensonge, l’hypocrisie. 
Les actes normaux deviennent des actes vicieux; la source de la vie en est corrompue et, de generation en 
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generation, le monde en est perverti.” 
30 Reclus. La terre: description des phénomènes de la vie du globe (1867-1868), vol. 1; 378 as cited in 
Robyn S. Roslak. Symphonic Seas, Oceans of Liberty: Paul Signac's La Mer: Les Barques (Concarneau), 
Nineteenth-Century Art Worldwide, Volume 4, Issue 1, Spring 2005; n.p.  "On a souvent dit qu'un paysage 
ne peut être vraiment beau quand il lui manqué le frémissement d'un lac ou le mouvement des eaux 
courantes. C'est qu'en effet l'homme, dont l'existence est si courte, et par conséquent si mobile, a l'horreur 
instinctive de l'immobilité. Pour lui faire sentir la vie de la nature, il faut que le mouvement et le bruit la 
témoignent à ses sens; ne pouvant apprécier par de longues réflexions la grandeur des mouvements 
séculaires de la surface terrestre, il lui faut les bonds rapides de l'eau jaillissant de cascade en cascade ou 
l'ondulation harmonieuse des vagues; il lui faut encore le contraste de stable et de l'instable, du mouvement 
et de l'immobilité."] 
31 Robyn S. Roslak. Symphonic Seas, Oceans of Liberty: Paul Signac's La Mer: Les Barques (Concarneau), 
Nineteenth-Century Art Worldwide, Volume 4, Issue 1, Spring 2005; n.p. 
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38 Alain Corbin. Le Miasme et la jonquille: l’odorat et l’imaginaire social 18e-19e siècle, Paris: Editions 
Aubier-Montaigne, 1982. Gilles Lapouge. “Utopie et Hygiène,” Cadmos, 1980, no.9; 97-121. 
39 Alain Corbin. Le territoire du vide (1988) (Japanese translation, Tokyo: Fujiwara Shoten, 1992; 51-57)  
40 Linda Nochlin. Bathtime: Renoir, Cézanne, Daumier and the Practices of Bathing in Nineteenth-century 
France, Gerson Lectures Foundation, 1991; 13. 
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41 Jütte, Robert; Guenter B. Risse; and John Woodward, ed. Culture, Knowledge, and Healing: Historical 
Perspectives of Homeopathic Medicine in Europe and North America, Sheffield: European Association for 
the History of Medicine and Health Publications, 19989ç71-72. 
42 Jill Lloyd. German Expressionism: Primitivism and Modernity. New Haven: Yale University Press, 1991; 
107f. 
43 Jütte, Robert; Guenter B. Risse; and John Woodward, ed. Culture, Knowledge, and Healing: Historical 
Perspectives of Homeopathic Medicine in Europe and North America, Sheffield: European Association for 
the History of Medicine and Health Publications, 1998; 65-72. Susan E. Cayleff. Wash and Be Healed: The 
Water-Cure Movement and Women’s Health, Philadelphia: Temple University Press, 1987; 8. 
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44 Susan E. Cayleff. Wash and Be Healed: The Water-Cure Movement and Women’s Health, Philadelphia: 
Temple University Press, 1987; 6. 
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3.2 Red and Blue: Therapy and Hygiene in Color 
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45 Letter 554 in Vincent Van Gogh. The Complete Letters of Vinvent Van Gogh, New York, Boston, London: 
A Bulfinch Press Book Little, Brown and Company, 2000; vol. 3, 86f. as cited in John Gage. Color in Art, 
Thames & Hudson, 2006; 50-53. 
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46 Roslak, Robyn S. Neo-Impressionism and Anarchism in Fin-de-Siècle France: Painting, Politics and 
Landscape, Ashgate, 2007; 42. 
47 Erich Franz. Signac et la liberation de la couleur: de Matisse à Mondrian, ������� �	
����� 
��� �
�	���
nationaux, 1997;� 52; note 3. John Rewald, “Extraits du journal inédit de Paul Signac, I, 1894-1895” 
Gazette des beaux-arts, juillet-septembre, 1949; 106. 
48 Erich Franz , ed. Signac et la liberation de la couleur: de Matisse à Mondrian, P������ �	
����� 
���

�
�	����������
� , 1997I�69. 
49 Kathleen Adler. Camille Pissarro: A Biography, New York: St. Martin’s Press, 1977; 147. 
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50 This unpublished letter is now in the Getty Research Center arthive. Emphasis YK. Accents are often 
omitted in this text. The full text is as follows: 
Tres bon Théo 
Si, si, c’est une petit merveille, que ce dimanche soir je viens de recevoir – J’espère qu’aux autres adages 
l’en est le même.. Recevez, ami, touts nos – je dis nos car je sais que tout ‘le groupe’ sera de mon avis – 
felicitations de votre gout parfait et nos remerciment de votre aimable zele … La pluie a retardé les 
traveaux– Je regrette de vous voir tourmente, en vous indiquant dimanche comme derniere date; nous 
n’aurions que mercredi au plus tot … mes excuses, pauvre sans sommeil…  Préparez nous un chouette 
envoi pour Janvier… il est craindre que nous n’anyons pas le Pavillion en Mars…quel trou, notre boutique 
dans cette vieille lune de rue Laffitte… Bleu vers dahlia, lettres rondes et metalliques, rouges vermillons … 
elle chante deja la bonne chanson dynamogénique de la gaiete, de la lumière, de la force, de la santé … un 
triomphe…Permettez moi, ami, sans cette joie, de vous embrasser en tout mon amitie… nos bonnes 
cordialités à madame… et nos remercements à cette si excellente “mère Monnom” Sa bonté me permet de 
la nommer aussi. 
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51 The term “dynamogénie” is not invented by Charles Henry himself, but by the neurologist Charles 
Brown-Séquard. (Recherches expérimentales et cliniques sur l’inhibition et la dynamogénie, Paris, 1878.) 
For Charles Henry’s impact on Neo-Impressionism in relation to the concept of “dynamogénie,” see 
Michael F. Zimmermann. Seurat and the Art Theory of his Time, Antwerp: Fonds Mercator, 1991; 249f. 
Jonachan Crary. Suspensions of Perception, MIT Press, 2000; 164-165. 
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52 Musée du Louvre. Signac 1963-1964, exhibition catalogue, Ministère d’État Affaires Culturelles, 1963; 
51-53. 
53 Paul Signac. “Hector Guimard, l’art dans l’habitation modern, le castel Béranger,” La Revue Blanche, 15 
février 1899. On this article, see Françoise Cachin. Signac: Catalogue Raisonné de l’Oeuvre Paint, Paris: 
Gallimard, 2000; p.84, note 68. 
54 As cited in Françoise Cachin. Signac, 2000; 50.  
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55 Paul Alexis (under the pseudonym Trublot). “A minuite,” Le cri du people, July 25, 1886; May 13, 1887; 
November 15, 1887; Paul Alexis (under the pseudonym Trublot). “Trubl’au vert – Trubl’Auvers-sur-Oise,” 
Le cri du people, August 15, 1887. 
56 Anne Distel and Stein, Susan Alyson. Cézanne to Van Gogh: The Collection of Doctor Gachet, The 
Metropolitan Museum of Art, New York, 1999; 9-10. Distel. Seurat, Profils de l’art chêne, 1991; 18-19. 
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Musée du Louvre. Signac 1963-1964, exhibition catalogue, Ministère d’État Affaires Culturelles, 1963; 16-
17. Camille Pissarro. Correspondance (1980), t. 2; 100.  
57 Charles Féré. The Pathology of Emotions, Physiological and Clinical Studies, trans by Robert Park, 
London: The University Press, 1899. (La pathologie des émotions, Paris : Alcan, 1892); 32. 
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58 Féré. The Pathology of Emotions, Physiological and Clinical Studies (1899); 32-33. 
59 John Gage. Color and Meaning: Art, Science, and Symbolism. Berkeley, CA: University of California 
Press, 1999, 252.  
60 Faber Birren. Color Psychology and Color Therapy: A Factual Study of the Influence of Color on Human 
Life, New York: McGraw-Hill, 1950. 
61 Seth Pancoast. Blue and Red Light, Philadelphia, J. M. Stoddart & co., 1877; 282. 
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63 Seth Pancoast. Blue and Red Light, 1877; 267. 
64 Joris-Karl Huysmans. Against Nature (A rebours), trans. Margaret Mauldon, Oxford University Press, 
1998 (1884); chapter 3. 
65 Debora L. Silverman. Art Nouveau in Fin-de-Siecle France: Politics, Psychology, and Style. Berkeley: 
University of California Press, 1989, 75.  
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Formulation of a Serenely Modern Aesthetic,” Not at Home: The suppression of domesticity in modern art 
and architecture, ed. Christopher Reed, New York: Themes & Hudson, 1996, 106.��
68 “Insanity of Genius,” Nisbet 1891; 172 in Charles Féré. The Pathology of Emotions, Physiological and 
Clinical Studies, trans by Robert Park, London: The University Press, 1899. (La pathologie des émotions, 
Paris : Alcan, 1892); 23. 
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3.3 Homeopathic Practices and the Neo-Impressionist s 
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69 Samuel Hahnemann. Organon of the Medical Art: the sixth edition of Dr. Samuel Hahnemann’s work of 
genius based on a translation by Steven Decker, Edited and annotated by Wenda Brewster O’Reilly, 
Redmond, Washington: Birdcage Books, 1996; 261, 269. 
70 Anne Distel and Stein, Susan Alyson. Cézanne to Van Gogh: The Collection of Doctor Gachet, The 
Metropolitan Museum of Art, New York, 1999; 5; De Bellio (2007); 40; Gary S. Elisée Dunbar. Historian 

of Nature��Hamden, Conn. : Archon Books, 1978; 27. Sisley and Renoir also believed in homeopathy. 
71 Gary S. Dunbar. Elisée , Historian of Nature� Hamden, Conn. : Archon Books, 1978; 27.  
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72 Adler 1978; 189-190; Camille Pissarro. Camille Pissarro: Letters to his son Lucian, ed. John Rewald, 
New York, 1972; 360. Pissarro’s mistrust of ordinary medicine and surgery in particular dated back to an 
operation on his son Georges. See Ralph Shikes and Paula Harper. Pissarro: His Life and Work, New York: 
Horizon Press, 1980; 206. 
73 Letter to Lucian on April 2, 1883 (Pissarro 1972, 25-26.) Manet consulted Dr. P. F. Gachet. Gachet 
disagreed with the idea of amputation because of his belief in homeopathy, but Manet went through with 
the procedure. Manet died of sepsis after the amputation. (Remo Fabbri, Jr. An Inquiry into the Life and 
Thought of Dr. Paul-Ferdinand Gachet, Doctoral Thesis, Department of the History of Medicine, Yale 
University, 1964; 25-26.) 
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74 Adler 1977; 87-88. 
75 Cézanne to his son; Aix, 3 August 1906: “I gave up homeopathy in favour of mixed syrup of the old 
school.” (Paul Cézanne. Paul Cezanne Letters, ed. John Rewald, New York: Hacker Art Books, Inc., 1976; 
320). This tells that he had believed in homeopathy until around then. 
76  Musée Marmottan Monet, Académie des Beaux-Arts Institut de France, A L’Apogée de 
L’Impressionnisme: la collection Georges de Bellio, La Bibliothèque des Arts, 2007; 40. 
77 “Quel dommage que vous n’ayez aucune confiance dans le secours de l’homéopathie!” (ibid., 40) 
78 October 1893. “Pourquoi ne vous soignez-vous pas par l’homéopathie? Je ne croix plus qu’à cela. Et, 
quqnd je suis malade, je trouve à ces remèdes faciles un véritable soulagement.” (ibid., 40) 
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82 Robert Jütte; Guenter B. Risse; and John Woodward, ed. Culture, Knowledge, and Healing: Historical 
Perspectives of Homeopathic Medicine in Europe and North America, Sheffield: European Association for 
the History of Medicine and Health Publications, 1998; 70-71. 
83 Rima Handley. A Homeopathic Love Story: The Story of Samuel and Mélanie Hahnemann, Berkeley: 
Horth Atlantic Books, 1990; 61-64; note 26. 
84 Robert Jütte. “The Professionalisation of Homeopathy in the Nineteenth Century,” Coping with Sickness: 
Historical Aspects of Health Care in a European Perspective, ed. by John Woodward and Robert Jütte, 
European Association for the History of Medicine and Health Publications, 1995; 49f. Jütte et al 1998; 72, 
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note 32. 
85 Handley 1990, 47. Before Hahnemann’s death, Organon was published in 1810, 1819, 1824, 1829, and 
1834. (Handley 1990, 3, 80); Mélanie read the 4th edition (1829). 
86 Mélanie had several paintings hung in the exhibitions at the Louvre in 1822 and 1824, and won a gold 
medal for one of those exhibited in 1824. She exhibited in Douai and Lille in 1825 and at the Gelerie 
Lebrun in Paris in1826. On Mélanie’s feminism, see Handley 1990; 9-10, et al. Theodore Rousseau’s 
master, Le Thière was the teacher and the stepfather of Mélanie (on Le Thière, see Albert Boime. The 
Academy and French Painting in the Nineteenth Century, New Haven: Yale University Press, 1971, 47.) 
87 Handley 1990; 37-41. 
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88 Handley 1990; 111-114. Another homeopath, who introduced homeopathy to the Parisian public was the 
English man, Frederick Hervey Foster Quin. His ideas created considerable interest in homeopathy among 
aristocratic and diplomatic circles during his brief sojourn in Paris in 1831 and 1832 (Handley 1991; 46). 
Quin met Dr. Neckar, a prominent homeopath in Rome and became sufficiently interested in homeopathy to 
study it in Germany. After practicing both systems in Naples he became physician to Prince Leopold, later 
King of Belgium; finally, convinced of the merits of homeopathy, he resigned after two years in order to 
visit Hahnemann. He practiced homeopathy successfully in Germany during the cholera epidemic of 1831 
and in Paris. Quin returned to London in 1832 to set up the first homeopathic practice in the country where 
he was quickly established among the well known and wealthy. Neither Queen Victoria nor King Edward 
VII received homeopathic treatment, but minor royalty such as the Dukes of Edinburgh and of Cambridge 
were patients of Quin (Jütte 1998; 252-253). 
89 Handley 1990; 62. 
90 Jean-Jacques Rousseau. Emile, trans by Barbara Foxley, Nu Vision Publications, LLC, 2007; 28f.  
91 For strong criticism against modern medicine and medical system, see the concept of “iatrogenesis” (Ivan 
Illich. Limits to Medicine, Medical Nemesis: The Expropriation of Health, Penguin Books, 1976.) 
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92 Robert A. Nye. Crime, Madness, and Politics in Modern France: The Medical Model of National Decline, 
Princeton, N.J. : Princeton University Press, c1984; xii-xiii. Jacqueline Sonolet. “Le Docteur P. F. Gachet,” 
Qui était le docteur Gachet, Auvers sur Oise, 1980; 45.  
93 Adler 1977; 27. 
94 Remo Fabbri, Jr. 1964, 1. 
95 Psychiatrist, chief physician at La Salpêtrière, member of the Académie de Médecine. 
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96 Fabbri 1964; 9-10. 
97 Alisa Schulweis Reich. Paul Joseph Barthez and the Impact of Vitalism on Medicine and Psychology, 
Ph.D. Dissertation, University of California, Los Angeles, 1995; 18. 
98 Léon Simon. les Cours libres de la Sorbonne, Conférences sur l’homéopathie; 12: “En France, Barthez 
proclamait une doctrine plus précise et plus complète que celle de ses prédécesseurs; Pinel poursuivait 
l’application du point de vue des naturalistes à l’art de guérir; Bichat enfin jetait les bases de l’organicisme 
que Broussais devait suivre bientot jusqu’à ses dernières applications. Hahnemann, en proclamant un 
dogmatisme plus complet et rigoureusement enchaîné, donna à chacun de ces points de vue exclusifs la 
place qui lui appartenait.” 
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99 Reich 1995; 20. 
100 Fabrri 1964: 45-46. Gachet wrote a number of articles on hygiene: for example, he published several 
articles in L’Avenir de la Corse (a Bonapartist magazine edited by De la Rocca), including pieces on “the 
medical topology of Corsica” and “eating habits.” (1862, January 15); “Hysiène, le cholera” published in 
La science pittoresque (1865, August 11); Under the pen name Chironidès, he writes a presentation article 
“to the doctors” for specimen R of the little magazine La medicine pour tous (March 1866); Series of 
articles “Variétés, le café,” in La medicine pour tous (May 17, 1866); Almanac of Health and Hygiene for 
1874, published by Richard Lesclide (1874); Yearbook of Health and Hygiene (published by Richard 
Lesclide); An article “Everyday Medecine: The Curability of Chest Ailments” published in the Patriote de 
Pontoise (December 8, 1878); Under the pen name Dr. Pangloss, he publishes an article, “Everyday 
Medicine: Rabies,” in L’avenir de Pontoise (January 19, 1879). 
101 David Stafford. From Anarchism to Reformism: A study of the political activities of Paul Brousse 1870-
90, London: LSE, 1971; 23-24. 
102 Fabbri 1964, 11. The Academy of Medicine had condemned homeopathy in 1855, however, the number 
of French physicians attracted to it continued to grow. Jean-Paul Tessier, one of the most respected 
members of the Parisian medical community and a staff physician of l’Hôpital Sainte-Marguerite, accepted 
homeopathy in 1850. 



�

4>!�

� $"�9�D����3
�����.��'������������
	�������������
���
���
��
��� ���F'�
�
��� $E��

3
'�
���:����:
����
�9�������'����3
�����	
.��3
'�
���
���� ���������:
����������
���

����
���
�
����9����:
����������
��3
'�
�����'���
��'%B���������� ���

��
�	���
��:�'���

�
'�����
���
�����
������,
�������� $!9����
��
�
������3
'�
����3
�����: 
��
�������������

��'�%��� �"> �*
'%
	��� �"E ������� �"$ ������A�*
'�
��� �"= �F�
����
�O�
��0
���� �"! ��
�����
�����

�
'���

���
����
���
��9 �" ���
�(�����3
'�
����3
�����
����������������0A������
�����
���

��
���
(�������
���
���:���:
����

����%���
������'	��
����
' ���

��9 �"# ��

�������������� !"����:
���������:
�	������������������
������'��
 
��D
���3
�����

%�	
��������2'����
��'�%�������
����
���'�
�	����� ��('�����4��;��� ������ ��
����
� ������ 8
��

���': ������ ��N��
(�����1��(
��
��� ��
������� �
'������(�1
	�� ���" �:����������������

�������
��
�����
��
�����0
���� ��� �*�	
���5���
���,
���� ��4 �0����� ��> ��A@
���� ��E �
���

������������������������������������������������������

103 Howard Halle, “Art therapy: the Met’s ‘Doctor Gachet’ highlights the extraordinary eye of a physician, 
collector and friend of Van Gogh,” Time Out New York, june 3-10, 1999. Janet Flanner, “Kindly 
Bystander” Happer’s Bazaar, April 1952; 140 & 201. 
104 Distel 1999; 8-9. Ursula Frances Vandenbroucke. Qui était le docteur Gachet? 1980; 22. 
105 Vandenbroucke 1980; 22. Flanner 1952; 140 & 201. 
106 Distel 1999; 8-9. 
107 Distel 1999; 8-9. 
108 Halle 1999. Stevens. Ibid.  
109 Fabbri 1964; 20. 
110 Bruno Vouters. Vincent et le docteur Gachet, Lille: La Voix du Nord Edition, 1990; 30. 
111 Halle 1999. Flanner 1952, 140. Gachet met Manet probably through Richard Lesclide, who was Victor 
Hugo’s unofficial secretary and the editor of several periodicals. 
112 Halle 1999. Flanner 1952, 140. Gachet was more close to Renoir than to Monet; had little direct contact 
with Sisley (Distel 1999, 7). 
113 Gachet broke up with Monet sometime after 1878 fighting over Monet’s Chrysanthemums (1878) (Halle 
1999). 
114 Halle 1999. Distel 1999; 6-7. The Pissarros’ move to Pontoise also drew Paul Cézanne to the area, first 
to Pontoise then to Auvers in the fall of 1872.  
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115 Fabbri 1964; 21. 
116 Gene M. Moore. “Conrad, Dr. Gachet, and the ‘School of Charenton’,” Conradiana 25, no. 3 (1993); 
168. His residence in Paris was 9 rue Montholon. From 1858 to 1863, 78 on the rue du Faubourg-Saint-
Denis. 
117 Vandenbroucke 1980; 22. 
118 Halle 1999. 
119 The Symbolist circle (Zola, Gouncourt brothers et al) was close to the psychologists in the Salpêtrière et 
al (Debora L. Silverman. Art Nouveau in Fin-de-Siecle France: Politics, Psychology, and Style. Berkeley: 
University of California Press, 1989; 80-81. Callen, Anthea. The Spectacular Body: Science, Method, and 
Meaning in the Work of Degas. New Haven, CT: Yale University Press, 1995; 1f). Zola wrote “L’Histoire 
naturelle et sociale d’une famille sous le second Empire” in 1861. Toward the end of 1861, thanks to a 
recommendation of M. Boudet, a member of the Académie de médecine, Zola introduced himself to the 
editor Hachette. Zola began to know Taine, Amédée Achard, Prévost Paradol, etc. (Paul Alexis. Zola, notes 
d’un ami, avec des vers inédits de Emile Zola, préface de René-Pierre Colin, 2001 (1882. Publié par 
Georges Charpentier); 55-59, 86.) 
120 Flanner 1952; 201. At that salon of 1891, Dr. Gachet showed his own works; again in 1892 and 1893, 
then not until 1905 (Distel 1999; 10-12, note 68.) 
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121 Distel 1999; 5. Pissarro met Dr. Gachet in 1871 at the atelier of Amand Gautier in Paris. 
122 Adler 1977; 51.  
123 Since 1865, Dr. Gachet took care of Rachel Pissarro, and step by step, treated the Pissarro family. 
124 Pissarro mentioned De Bellio a lot: see Camille Pissarro. Correspondance de Camille Pissarro, edited 
by Janine Bailly-Herzberg; preface by Bernard Dorival, Paris: Presses Universitaires de France, 1980: letter 
111 (to de Bellio,Pontoise, 21 octobre 1882); letter 119 (to Lucien; Osny par Pontoise, 20 février 1883); 
letter 391 (to Julie, Paris, lundi 31 janvier 1887); letter 404 (to Lucien, Paris, 15 mars 1887); letter 414 (to 
Lucien, Paris, vendredi [15 avril 1887]); letter 421 (to Lucien, Paris 8 mai 1887); letter 445 (to Lucien, 
Eragny par Gisors, Eure [6 juillet 1887]); letter 446 (to Lucien. Eragny par Gisors, Eure [avant le 10 juillet 
1887]); letter 493 (to Lucien, Paris, 9 juillet 1888); letter 519 (to Lucien, Paris, 20 février 1889); letter 562 
(to Georges; Eragny par Gisors, Eure, 9 janvier 1890) et al. 
125 Pissarro mentioned Dr. Simon a lot: see Camille Pissarro. Correspondance de Camille Pissarro, 1980: 
letter 351(to Lucien, Paris, dimahcne 12 [septembre] 1886); letter 390 (to Lucien, Paris, mercredi 26 
janvier 1887); letter 496 (to Lucien, paris, 12 juillet 1888); letter 478 (to Julie, Paris, 5 avril, 1888); letter 
602 (to Lucien, Eragny par Gisors, Eure. 17 novembre 1890); letter 607 (to Lucien, Eragny par Gisors, 
Eure., jeudi 11 décembre 1890); letter 649 (to Lucien, Paris, 1er avril 1891); letter 659 (to Lucien, Paris, 7 
mai 1891) et al. 
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126 Camille Pissarro. Correspondance de Camille Pissarro, 1980; letter 390 (to Lucien, Paris, mercredi 26 
janvier 1887); t. 2; 124. 
127 Léon Simon: les Cours libres de la Sorbonne, Conférences sur l’homéopathie, Paris: J.B. Baillière et Fils, 
1869; the front page. 
128 L’Hahnemannisme, Journal de la Médicine homeopathique; rédigé par les docteurs Boyer, Chancerel 
père, Chancerel fils, Desterne, Jahr, Léon Simon fils, tome premier, Paris: J.B. Baillière et Fils, 1867-1878; 
Tome Troixième 1870. 
129 Paul Gachet. Lettres Impressionnistes, Paris: Bernard Grasset Editeur, 1957, 54. 
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131 Samuel Hahnemann. Organon of the Medical Art: the sixth edition of Dr. Samuel Hahnemann’s work of 
genius based on a translation by Steven Decker, Edited and annotated by Wenda Brewster O’Reilly, 
Redmond, Washington: Birdcage Books, 1962; 2.  
132 Hahnemann. Organon 1962; 4.  
133 Seth Pancoast. Blue and Red Light, Philadelphia, J. M. Stoddart & co., 1877; 235, 255. 
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134 Pancoast 1877; 258-259. 
135 Paul-Ferdinand Gachet. Etude sur la Mélancolie, doctoral thesis, University of Montpellier, 1858; 13. 
136 Fabrri 1964; 35-36.  
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137 M. D. de Monestrol. L’Homeopathie, de sa doctrine et de ses prescriptions, Lille, 1850. (2eme edition) 
138 Léon Simon. Les Cours libres de la Sorbonne, Conférences sur l’homéopathie, Paris: J.B. Baillière et 
Fils, 1869; 140.  
139 Simon 1869; 307: “La VIE, avons-nous dit, est une FORCE; cette force préside à nos sensations, à nos 
fonctions; sans elle l’organisme ne peut se conserver. Le jeu régulier de cette force est ce que nous appelons 
la santé; son trouble, son désaccord, survenu nous l’influence d’autres forces: voilà la maladie.” 
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140 Alphonse Teste. The homeopathic materia medica, trans from French to English by Chas J. Hempel, 
Philadelphia, 1854; 19. 
141 I addressed this point in Chapter One. 
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142 Constantine Hering. Médecine homéopathique domestique, translated into French by Léon Simon fils,�
����������������� , 1864; 10-13: “Ce qu’il y a de vrai, c’est que l’exactitude de notre loi thérapeutique est telle 
que les sciences mathématiques elles-mêmes permettent de l’exprimer par une description graphique, ainsi 
que je l’ai montré il y a bien des années déjà.  Pour comprendre cette démonstration, il faut se rappeler que 
chez l’homme en traitement trois forces sont en présense: la vie, la cause de la maladie et le médicament. 
Or, en statique, les forces peuvent être représentées par des lignes, privilége dont il nous est possible de 
profiter ici. ... Je suppose d’abord que cet angle soit droit, et je représente la force vitale par une ligne AB et 
la force morbide par une autre ligne AC appliquée en un même point et perpendiculaire à la première. On 
sait que du moment où deux forces agissent sur un point, leur action devient mixte et se trouve représentée 
par la diagonale d’un parallélogramme construit sur ces deux forces, cette diagonale prend le nomde 
résultante. Ici la résultante AD représente la maladie.  Remarquons maintenant que, pour guérir, il ne faut 
pas détruire AD, parce qu’on anéanirait à la fois la vie et la cause morbide, c’est-à-dire le malade et la 
maladie. Il faut seulement détruire AC, parce que la force vitale (AB) represant alors sa libre action, toutes 
les fonctions reviennent à l’état normal, le sujet est guéri. Or, pour détruire AC, il faut appliquer au point A 
une force qui lui soit égale et contraire et que nous pourrons représenter par une ligne AE égale et contraire 
et que nous pourrons représenter par une ligne AE égale et contraire à AC. Cette ligne AE exprimera le 
médicament, c’est-à-dire la force thérapeutique. Si l’on tient compte alors de AE et de AB, c’est-à-dire de 
thérapeutique. Si l’on tient compte alors de AE et de AB, c’est-à-dire de la force médicatrice et de la force 
vitale, si l’on cherche par ce moyen la ligne qui représentera la maladie artificielle que produira le 
médcament donné à un homme sain, on devra représenter cette maladie par la résultante de ces deux forces, 
c’est-à-dire par la ligne AF, diagonale du parallélogramme construit sur ces deux lignes considérées comme 
côtés.” 
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143 Simon 1869; 74: “Or, le premier effet de la préparation homeopathique est de séparer les molécules du 
médicament et non de les détruire, de les rendre plus mobiles et d’augmenter la surface qu’elles peuvent 
occuper.” 
144 Simon 1869; 74-75: “Le second effet est de rendre ces molécules plus mobiles, par conséquent plus 
facilement absorbables; ce qui nous conduit, comme résultat, à pouvoir éviter l’action organique que le 
médicament serait en état de développer avant son passage dans le torrent circulatoire.” 
145 Simon 1869; 75-76: “Le premier de ces principes est un axiome, a dit M. Ch. Desmoulin, constaté par 
les sciences. En DIVISANT UNE SUBSTANCE, ON EN MULTIPLIE LES SURFACES. Mais qu’est-ce à 
dire les surfaces? A coup sûr, ce n’est pas l’étendue matérielle, intrinsèque, du corps qui recevra le moindre 
accroissement par l’effet de la division. Il n’y aura rien de multiplié dans le corps lui-même. Ce ne sont 
point, je le répète, les éléments constitutifs du corps qui seront multipliés, ce seront uniquement les surfaces 
libres, les surfaces agissantes, surfaces d’absorption, surfaces d’exsudation, surfaces de réflexion, surfaces 
de réfraction, surfaces de coloration, surfaces d’infection du goût ou de l’odorat, surfaces accessibles à la 
dissolution, surfaces de répercussion du son, surfaces de transmission des agents éléctriques. etc., etc.” 
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146 Simon 1869; 76-77. 
147 Simon 1869; 300.   
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148 Floyd Ratliff. Paul Signac and Color in Neo-Impressionism, The Rockefeller University Press, 1992; 
207-208. 
149 Richard Haehl. Samuel Hahnemann His Life and Work, translated from the German by M. Wheeler and 
W. Grundy, 2 vols, London, 1931; 74-75. The same kind of argument can be seen in contemporary writings 
on homeopathy. For example see G. H. G. Jahr’s Principes et Règles qui doivent guider dans la Pratique de 
l’Homeopathie (Paris: J.B. Baillière et Fils, 1857), which De Bellio owned: “D’abord, il est clair que les 
médicaments ne peuvent agir qu’avec la partie de leurs atomes qui entrent en contact avec les organes, et 
que tous les atomes qui resteraient renfermés dans les molécules non divisées doivent rester inactifs; 
comme un cube d’encre d’imprimeur, par exemple, d’un mètre de haut, ne noircit point avec tous les mille 
millions de millimètres cubes qu’il contient, mais seulement avec la partie qui touche le papier sur lequel 
on le pose, c’est-à-dire avec surface seulement d’un mètre carré sans nulle épaisseur.” (177) 
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Epilogue: Energy Efficiency in Neo-Impressionism, 
Anarchism, and Ecology 
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1 For an analysis of Signac’s “In the Time of Harmony,” see Margaret Werth. The Joy of Life: The Idyllic in 
French Art, Circa 1900, Berkeley: University of California Press, 2002). Signac’s “Harmony” and Seurat’s 
“Grande Jatte” shared their large scale, the subject of modern leisure, and divisionist technique (Anne 
Dymond. “A Politicized Pastoral: Signac and the Cultural Geography of Mediterranean France,” Art 
Bulletin, Jun. 2003, vol.85, no.2; 361). However, in Signac’s work, leisure and labor are combined 
harmoniously. (Werth. Ibid.; 103f) The function of labor makes Signac’s “Harmony” different from the 
“Grande Jatte.” As Robert Herbert has pointed out, in terms of utopian painting, Seurat’s “Grande Jatte” 
and Puvis’s works such as “Sacred Grove” were both premised in part on a notion of classicism. Herbert 
has noted the fact that Seurat regarded himself as modern-day Phidias. (Robert L. Herbert, ed. Seurat and 
the Making of La Grande Jatte, Exhibit. Cat. The Art Institute of Chicago, 2004; 105-106.) 
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2 Peter Kropotkin. Anarchism: A Collection of Revolutionary Writings, ed. Roger N. Baldwin, Dover, 2002 
(1970); 124. 
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3 For Bookchin’s contribution to anarchist movement, see Peter Marshall. Demanding the Impossible: A 
History of Anarchism, London, New York, Toronto and Sydney: Harper Perennial, 2008 (1992); 602. For 
Bookchin’s major work, see Murray Bookchin. Post-scarcity Anarchism, San Francisco: Ramparts Press, 
1971.  
4 Anna Bramwell. Ecology in the 20th Century: A History, New Haven CT: Yale University Press, 1989; 7. 
Regarding the relation between modern anarchist movement and ecological politics, see Frank Fischer and 
Maarten A Hajer, ed. Living With Nature: Environmental Politics as Cultural Discourse, Oxford 
University Press, 1999. 
5 Jozef Keulartz. Struggle for Nature: A Critique of Radical Ecology, London and New York: Routledge, 
1998 (first published in Dutch in 1995); 5. 
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6 Robyn S. Roslak. Neo-Impressionism and Anarchism in Fin-de-Siècle France: Painting, Politics and 
Landscape, Ashgate, 2007, 19. 
7 Bramwell 1989; 39-40. 
8 Bramwell 1989; 40-41.  
9 Ernst Haeckel. Generelle Morphologie der Organismen, Berlin, 1866, vol. I; 8. Patrick Matagne. Aux 
Origines de l’Ecologie: Les naturalistes en France, Paris: Editions du CTHS, 1999; 105. 
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10 Pascal Acot, ed. The European Origins of Scientific Ecology (1800-1901), Gordon and Breach Publishers, 
1998; 521f. Philippe Pelletier. “Elisée Reclus: Géographe ou écologue? Anarchiste ou écologiste?” in 
Itineraire, no. 14/15, 1998; 29-39. Patrick Matagne. Aux Origines de l’Ecologie: Les naturalistes en 
France, Paris: Editions du CTHS, 1999; 31f. 
11 Brian Morris has summarized Kropotkin’s politics by citing a key passage from Conquest of Bread 
(1892). “Thus what he [Kropotkin] felt imperative was a social economy, based on voluntary cooperation 
which aimed to produce “The greatest amount of goods necessary for the well-being of all, with the least 
possible waste of human energy.”” (Brian Morris. Kropotkin: The Politics of Community, New York: 
Humanity Books, 2004; 90.) Kropotkin’s utilitarian discourse was reflected in Peter Marshall’s 
interpretation of Kropotkin too. See Marshall. Demanding the Impossible: A History of Anarchism, London, 
New York, Toronto and Sydney: Harper Perennial, 2008 (1992); 317. “Kropotkin saw “revolution” and 
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“evolution” as inevitable processes in social change. He recognized that revolutions, that is “periods of 
accelerated rapid evolution and rapid changes,” are as much in the nature of human society as slow 
evolution which incessantly goes on in civilized societies. The question was not so much how to avoid 
revolution, as “how to attain the greatest results with the most limited amount of civil war, the smallest 
number of victims,” and a minimum of mutual embitterment.” 
12  Emphasis original. Peter Kropotkin. “Modern Science and Anarchism,” (1913) in Anarchism: A 
Collection of Revolutionary Writings, ed. Roger N. Baldwin, Dover, 2002 (1970); 180. 
13 Peter Kropotkin. Anarchism: A Collection of Revolutionary Writings, 2002 (1970); 191. 
14 Peter Kropotkin. The Conquest of Bread, New York, 1989 (1892); 160-161. Roger N. Baldwin argued 
that “The effort to give anarchism a scientific foundation, based on the methods of the natural sciences, was 
Kropotkin’s chief concern.” (Peter Kropotkin. Anarchism 2002 (1970); 145.) 
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15 Citation is taken from Kropotkin’s Ethics: Origin and Development (1922); As cited in Morris 2004; 152. 
16 Elisée Reclus. “La Terre. Description des phénomènes de la vie du globe” (1881), as cited in Pascal Acot, 
ed. The European Origins of Scientific Ecology (1800-1901), Gordon and Breach Publishers, 1998; 736-
737. Reclus referred to Sergei Podolinskiy. Le travail humain et la conservation de l’énergie (Revue 
internationale des sciences, 15 janvier 1880). 
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25 Elisée Reclus. Anarchy, Geography, Modernity: The Radical Social Thought of Elisée Reclus, ed. John P. 
Clark and Camille Martin, Lanham, Md.; Lexington Books, 2004; 125. 
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32 Some small tractors are depicted in the background. However, their rudimentary look even emphasizes 
the dominancy of natural order. 
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