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DANIEL STEUER

In defence of experience: Goethe’s natural
investigations and scientific culture

Goethe’s views on the systematic investigation of nature were informed by his
belief that science once developed out of poetry, and that one day these two
human faculties might well meet again to their mutual advantage (cf. HA xiii,
107). Against the background of this belief, his own contributions to the
study of organic form and transformation (morphology), to optics and the
science of colour, to geology and mineralogy, and to meteorology must be
seen as an attempt to maintain the unity of human knowledge and experi-
ence, and the unity of humankind and nature. He differed from the more
speculative of the Romantics through his insistence on empirical evidence
and demonstration, and from the positivist tendency of the emerging natu-
ral sciences through a highly developed consciousness of theoretical issues.
This chapter portrays the specific nature of Goethe’s natural investigations,
concentrating on morphology and the theory of colour as the most impor-
tant areas of his activities. It will argue that, ultimately, the relevance to us
of Goethe’s scientific activities lies in methodological issues rather than indi-
vidual results. His balancing of analytical and synthetic procedure makes it
possible to extract elements from the totality of nature without losing sight
of its unity. Goethe insists on a continuous dialogue between experience and
theoretical abstraction, and on the phenomena themselves providing the true
teachings of nature. This is a necessary corrective to the idea that scientific
theories are the expression of something more fundamental than the phe-
nomena themselves. The indivisible association of knowledge and respect
for the object of knowledge is at the heart of Goethe’s approach.

The habit of a lifetime

Goethe never saw himself as first and foremost a poet, with only a sec-
ondary interest in nature: this public perception, he said when reflecting on
the history of his botanical studies in 1817, ignored the fact that he ‘dili-
gently cared, with great attention, for nature in all its physical and organic
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manifestations, and pursued his serious reflections continuously and with
passion’ (HA xiii, 167). Before his arrival in Weimar, his contributions
to Lavater’s Physiognomik around 1775 may be seen as the prelude to
his systematic osteological, anatomical and morphological studies, pursued
with Justus Christian Loder in Jena from 1780 onwards. By then a cabinet
minister, his responsibilities included the mining affairs of the duchy, and
put him in touch with geologists, notably Johann Karl Wilhelm Voigt and
Friedrich Wilhelm Heinrich von Trebra. In 1784 two important essays re-
sulted from these interests, one on the intermaxillary bone in humans, the
other on granite (‘Über Granit’), while his Italian journey led to the publica-
tion of three further pieces between 1788 and 1790, ‘Einfache Nachahmung
der Natur, Manier, Stil’ (Simple Imitation of Nature, Manner, Style), Das
römische Karneval (Roman Carnival), and Versuch die Metamorphose der
Pflanzen zu erklären (Essay Explaining the Metamorphosis of Plants), which,
according to Goethe, show his inner development at the time and the attitude
he took towards nature, society and art (HA xiii, 102–3). Taken together,
these three essays show that Goethe saw the emergence of true artistic style,
of human customs and of natural form as governed by analogous principles.
In all three cases polarities are mediated in a process of repetition with vari-
ation, leading to an intensification and, as the developmental end-point, a
form which rests in itself. However, while art and society are thus half nature,
half culture, natural form (and formation) provides the unifying frame.

His return from Italy was followed by a long period of sustained investi-
gations ending with the publication of Die Wahlverwandtschaften (Elective
Affinities) in 1809 and Zur Farbenlehre (Theory of Colour) in 1810 (though
the central ideas were established by 1801). After that, though Goethe never
stops observing, collecting, and following developments in the sciences,
there is a shift in emphasis towards self-reflective analysis of his path in
science and a renewed interest in the poetic foundations of human thought.
Both the Naturwissenschaftliche Hefte (Scientific Notebooks) and Zur Mor-
phologie (On Morphology), published between 1817 and 1824, combine the
presentation of his research during the previous thirty years with aphorisms,
poems and autobiographical sketches, thus attempting to make disciplinary
boundaries permeable, just as the Noten und Abhandlungen zum besseren
Verständnis desWest-östlichenDivan (Notes and Essays on theWest-Eastern
Divan) let poems and poetics permeate each other. The theory of language
behind the latter locates the foundations of meaning in primordial tropes
which hardly deserve the name because of their intense amalgamation with
specific forms of life; they are constitutive of a culture, and not accidental
to it. These remarks on language and on translation can be seen as a seal to
Goethe’s ironic and poetic epistemology (cf. HA ii, 179–80, 186, 255–9).
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Goethe’s last major piece of writing on science, Principes de philosophie
zoologique (HA xiii, 219–50), takes the debate between Geoffrey St. Hilaire
and Georges Cuvier as an opportunity once again to present his ideas on the
two principal approaches in science – the analytic, moving from individ-
ual empirical data to the whole, and the synthetic, working from a totality
(which is not given to the senses) towards individual cases – , to recapitu-
late the history of comparative morphology, and to warn against mislead-
ing metaphors employed in the debate, such as unité du plan, embranche-
ment and matériaux, which suggest that organisms are constructed in an
additive way.

The passionate subject and its objects

Goethe was a passionate scientist, and his conviction that scientific activity
is intrinsically related to self-delusion did not diminish this passion. Rather,
he takes account of this fact by never losing sight of the moment at which
experience – whether simple observation or technically aided experiment – is
turned into theory: it is here, at the turning point from experience to judge-
ment, that all man’s inner enemies lie in ambush – imagination, impatience,
jumping to conclusions, complacency, inflexibility, prejudice, laziness, care-
lessness, fickleness – ready at any time to lead astray both the man of action
and the seemingly dispassionate observer (see ‘Der Versuch als Vermittler
von Objekt und Subjekt’ (The Experiment as Mediator Between Object and
Subject; HA xiii, 15)). Accordingly, for Goethe psychology, epistemology
and experimental practice must be seen in context. This is exemplified by
the structure of Zur Farbenlehre, the first, didactic part of which presents
Goethe’s own findings and methodological reflections. The second part is a
critical analysis of Newton’s Opticks as an example of a lack of theoretical
awareness and the rhetorical use of scientific language and experiments. And
the third part gives a historical account of ideas and theories of colour and
light, thus relating the first two parts. Human knowledge appears as a result
of the mediation between the individual’s direct experience of nature, and
the tradition from which the researcher comes. Goethe’s epistemology is a
form of perspectivism, but one contained within the limits of sensual expe-
rience. He talks of nature without being a naive realist, and he stresses the
influence of the individual’s mode of apprehension (Vorstellungsart) without
falling into radical subjectivism:

[Man] may elevate his mode of apprehension as high above the common one
as he wishes, he may purify it as much as he likes, still, as a rule, it remains
nothing but a mode of apprehension; that is: an attempt to comprehend several
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objects in terms of some intelligible relation, which, strictly speaking, they do
not possess. Hence our inclination towards hypotheses, theories, terminologies
and systems, all of which we cannot disapprove of because they are necessary
products of the way our own nature is organized. (HA xiii, 15–16)

Mediation between subject and object remains the starting-point, the end-
point and – most importantly – the task. As we shall see, Goethe’s idea of
research as a process of ongoing mediation amounts to an ironically modified
version of Kantian transcendental philosophy, a version in which the stable
categories and modes of apprehension are resolved into a dialogue between a
priori reasoning and experience. This makes discussion of his work difficult,
but also attractive and still relevant to our own age.

Science between 1780 and 1850: formalization
and temporalization

Goethe’s research falls into the period 1780–1850, sometimes referred to as
the Second Scientific Revolution. The first saw the rise of empirical investiga-
tions together with the application of mathematical models, culminating in
Newton’s Philosophiae Naturalis PrincipiaMathematica (1687). All through
the eighteenth century, these activities were still summed up as Natural
Philosophy and Natural History, and only during the so-called second rev-
olution did the term ‘science’ crystallize. This period was characterized by
two tendencies: formalization and temporalization.

The overall result of formalization was the levelling out of qualitative dif-
ferences within natural phenomena in favour of ever more abstract (formal)
entities. The attitude of the Baconian sciences, beginning with experience
and working on the basis of a posteriori reasoning, was replaced by that
of the classical a priori sciences, such as rational mechanics, geometry and
astronomy. This reversal becomes strikingly apparent when comparing the
Aristotelian concept of motion with Newton’s. Whereas Aristotle held that
a body moves as long as a force acts upon it to overcome any resistance to
that movement (and empirically resistance is always present), Newton began
from the ideal and hypothetical case of a body in frictionless movement, and
postulates that it continues with uniform velocity in the same direction un-
less a force acts upon it. The aim is no longer to describe existing entities but
measurable effects, and theoretical models are only auxiliary tools to con-
struct a mathematical system to describe these effects. In consequence, the
meaning even of fundamental terms is identified with a measurable quantity
(metrification); the experiment is taken not as a demonstration of a natu-
ral phenomenon, but as a way of confirming the quantitative mathematical
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model; and finally, knowledge, as an adequatio rei et intellectus, a correspon-
dence between subject and object, is replaced by successful prediction and
control.1

In this context, the programmatic paper by the physicist and physiologist
Hermann Helmholtz, On the Conservation of Force (1847), is an interesting
case. It had developed from an attempt to find a common basis for ani-
mal heat and physical heat, and ended by identifying all natural phenomena
as manifestations of one underlying force assumed to be located in point-
like atoms. Johann Poggendorff, publisher of the Annalen der Physik und
Chemie, at first rejected it as ‘pure philosophy’, which shows that the op-
positional lines did not run only between a qualitative and a quantitative
approach. Poggendorff was not at all against the use of mathematics, but he
opposed ‘the practice of most mathematical physicists of assuming without
empirical evidence the existence of hypothetical entities and then making
them the foundations of physics’. This was also Goethe’s criticism. How-
ever, Poggendorff’s idea of physics was to locate natural laws ‘as revealed by
instruments in experimental researches, focused on number and measure’.2

And this is the strict opposite of Goethe’s conviction that the human body is
the most precise physical instrument (HA xii, 458).

Parallel to the formalization of natural investigations, the spatial arrange-
ment and interpretation of phenomena as practised earlier in natural his-
tory was re-interpreted into temporal sequences, but, in the case of biology,
without a change in the logic of the descriptions and classifications, which
were still based on similarity. Neither Darwin nor other evolutionary bi-
ologists added theories of transformational principles based on biological
organization, rather than the ultimately statistical argument of natural se-
lection, to this re-interpretation of the diversity of ‘form’ into a temporal
sequence. Thus phylogenetic trees, allegedly presenting the evolutionary re-
lationship of organisms, grew in abundance without any criteria being given
to explain how, for example, animals consisting of many similar segments
(such as earthworms) led, by way of reduction, to animals with only few or
no distinct body segments, or vice versa. Once again, Goethe, often referred
to as one of the founding fathers of comparative morphology, was, as we
shall see, more cautious than his followers in the conclusions he drew from
his morphological studies.

Goethe, then, was sceptical of formalization in so far as he distrusted
a priori speculation and abstraction, and critical of temporalization in so
far as he distrusted historical hypotheses. And he criticized the replacement
of the human body as the touchstone for knowledge by apparatuses. The
motivation behind all three points of criticism is the insistence on the logical
priority of human experience over whatever intellectual system or practice
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is built upon it. His attitude arose from a spirit of discrimination and from
an entirely ‘this-worldly’ epistemology: before retreating into metaphysical
abstractions, see how far you can get with your senses and a conscious use
of language. Truth, for Goethe, was a pluralist concept, but in each of its
forms dependent on language (and, hence, tradition), on sense experience,
and on an individual’s critical mind to bring the two together.

Morphology as a universal approach

Morphology and metamorphosis for Goethe were both objects of investiga-
tion and the medium of reflection because the same principles that govern
the change of form in nature also apply to intellectual transformations in the
history of knowledge. Remembering in 1817 his attempts at surveying the
versatility of plants using Linné’s nomenclature, he asks the reader to imag-
ine him, as a born poet (to him not a contradiction to being a born scientist)
who strives to mould his expressions as closely as possible to the object
in mind (HA xiii, 160), being asked to use a prefabricated terminology, a
kind of semantic type-case from which to construct the forms (Gestalten) in
question. Here, as elsewhere, Goethe remains aware of the empirical residue
which results from the incongruity of a clearly defined conceptual language
(with stable categories) on the one hand, and the dynamic and mobile phe-
nomena of living nature on the other, without, however, denying the need
for it, or, in this case, the merit of Linné. But just as nature is versatile and
in a constant process of becoming, so the language of the investigator must
be flexible and open to variation and change. In his ‘Schlussbetrachtungen
über Sprache und Terminologie’ (Final Reflections on Language and Termi-
nology), concluding the first part of the Farbenlehre, Goethe reminds the
reader that all language is essentially symbolic and uses tropes, especially in
the context of things which should be called ‘activities’ rather than ‘objects’
(as is clearly the case with, for example, colours and morphogenesis, i.e. the
development of form). He suggests a conscious and pluralist use of meta-
physical, mathematical, mechanical (including the related corpuscular) and
moral modes of expression, and he warns against a substitution of signs for
the phenomena themselves. A physicist should carefully avoid turning empir-
ical intuition (Anschauung) into concepts and concepts into words, and then
treating these words as if they were objects (HA xiii, 482; §716) – a process
which exemplifies the greatest danger to all inquiry into physics, namely to
take what is derivative as primitive and thereby to confuse the abstract result
of enquiry with fundamental phenomena (HA xiii, 482; §718).

According to Goethe’s own method, investigations should begin by ob-
serving the phenomena as they appear in everyday life. The next step should
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be to bring them under general empirical categories, and these, in turn, under
scientific categories. At each step – and this is crucial – the laws and rules
implied in these categories reveal themselves not through words and hy-
potheses to the understanding, but through the phenomena to the senses
(‘dem Anschauen’; cf. HA xiii, 367–8; §175). This distinguishes a process
of abstraction which remains anchored in reality from one in which words
take the place of phenomena. The Urphänomen (primordial phenomenon)
of a particular set of natural phenomena, the end-result of Goethe’s method,
provides the anchor insofar as (a) it can be experienced (it is real), (b) it con-
tains the conditions necessary for the appearance of this class of phenomena
(it is identical with them, and can therefore symbolically stand for them),
and finally (c) it is an ultimate point of knowledge (and therefore ideal, but
in an entirely this-worldly sense). The simple signs of a scientific language
should designate such a primordial phenomenon, such as, for example, the
‘+’ and ‘−’ of the magnet. Urphänomene thus indicate the observable limits
of human insight into nature, and they are situated at the ever controver-
sial border between science on the one hand, and philosophy and religion
on the other. The concept of the Urphänomen therefore sums up Goethe’s
methodological position vis-à-vis science.

Goethe rejects the idea of any precision – linguistic, mathematical or
otherwise – which would be alien to the real object, and as reality itself
is poetic, so it is poetic language that is needed to express the subtler aspects
of it. Only a language formed, informed and transformed by experience can
do justice to it, just as only a mind formed, informed and transformed by the
objects of this world can hope to speak such a language. We know ourselves
only in so far as we know the world. We perceive the world only within
ourselves, and ourselves only within the world. ‘Every new object, well per-
ceived, discloses a new organ within us’ (HA xiii, 38). Living knowledge is
the result of this reciprocal formation.

Morphology of organic beings

Goethe’s interest in morphology was ultimately directed at the transforma-
tional principles governing the universal metamorphosis taking place in na-
ture. It is ironic, therefore, to see in his comparative work on animals a strong
fixation on those structures which allow only limited or no further modi-
fication of form: bones. Both the ‘discovery’ of the intermaxillary bone in
humans and the vertebrae theory of the skull concern the skeleton. In theTag-
und Jahreshefte (Annals), Goethe dates his renewed interest in anatomy to
an aperçu in 1790: walking on the Lido in Venice, Götze, his servant, shows
him a sheep’s skull which has burst in such a way as to remind Goethe of his
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old conviction that the bones of the skull are metamorphosed vertebrae, and
which also demonstrates how amorphous organic masses become more and
more organized through their opening towards the outside and transforma-
tion into organs of sense (HA x, 435–6). The existence of the intermaxillary
bone in humans, on the other hand, had been a matter of ongoing dispute, in
which, ultimately, the unity of nature and the question whether humankind
stands out from the rest of creation had been the issue. The Frenchman Felix
Vicq d’Azyr rediscovered the bone in 1780, and subsequently published on
it in 1784. Goethe reached his conclusion around the same time, in 1783/4.
Priority, however, is not of the essence here. Goethe evokes the concept of
the ‘Great Chain of Being’ when writing about the large gap between the
bones in turtles and elephants: yet ‘a sequence of forms can be placed be-
tween them which links them’ (HA xiii, 195). And the same holds true for
the walrus and humans. The controversial nature of the bone’s presence in
the latter is due to its close condensation with neighbouring bones, mak-
ing the seams hard to find. On the one hand, Goethe (and this is the most
interesting passage of his text) attributes this to the teething process and the
resulting need for the implicated bones to direct their growth toward each
other and thus to form tight bonds (HA xiii, 194–5). On the other hand, he
defines the bone by its relation to the incisors (and vice versa), thereby fore-
shadowing the quasi-geometric and architectonic Bauplan approach of later
morphology, which views and describes organisms as collections of individ-
ual and separate traits, and which, as we have seen, he criticised explicitly
in his discussion of the academy debate.

This contradiction can be pushed further. After his Lido aperçu, Goethe
aimed to set up an osteological type which was meant to serve at least two
purposes: first, to allow a systematic comparison between descriptions made
by different anatomists in different places and at different times without the
risk of confusion between individual parts, and second, to represent a com-
mon type, symbolic of organismic principles and running through all organic
beings. (In fact, Goethe concentrated largely on mammals.) The first of these
aims is more or less uncontroversial; comparative anatomy needed a ‘tertium
comparationis’ (LA i, vol. ix, 141), a canonical model, serving as a prototype
against which to compare individual species (cf. LA i, vol. ix, 172, 181).
Goethe stresses that this model can never be a single species, as the individ-
ual can never represent the whole. It must be an idea, but an idea derived
from experience, and representing those parts which are common to all ani-
mals. In so far as each new empirical finding changes the picture slightly, this
amounts to a permanent movement between the rational and the empirical.

The second aim, however, is more complex; it assumes that the skeleton
lays the foundations for all higher organic Gestalt (HA xiii, 210; Gestalt
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is the fixed form of an organism at a particular stage as opposed to the living
developing form), that through the skeleton the definite character of every
Gestalt is eternally preserved for us (HA xiii, 62–3), and that the construc-
tion of bones is the clearly visible scaffolding of all Gestalten, which, if cor-
rectly perceived, makes it easier to recognize all other parts (HA xiii, 180).
If Goethe mocked the Newtonians for their idée fixe that refrangibility is
responsible for all optical and chromatic phenomena, then this sequence of
statements, running from 1795 through to 1824, should demonstrate that
he never abandoned his own assumption of the primary significance of the
skeleton. This, and not his method, kept him from formulating any trans-
formational principles which would be more satisfactory than, for example,
the idea of a ‘budget’ (HA xiii, 244), whereby nature cannot add to one part
of an organism without taking away from another.

Despite this limitation, Goethe claims to have tried ‘a description of indi-
vidual bones, but in their constructive, integrative context’, because ‘naked
numbers and measurements dissolve all form’ (HA xiii, 210). The self-
referentiality of the organism means that none of its parts is ‘mechanically
added or provoked from the outside’, notwithstanding the reciprocal influ-
ence between organism and environment (cf. his second attempt at a meta-
morphosis of plants, LA i, vol. x, 66). From the start, Goethe was aware of
the inherent conflict within the emerging life sciences, which depended on
dissection in order to learn about the parts yet thereby destroyed the very
phenomenon of organic composition. The skeleton cannot be looked at in
isolation, and the fluid, soft and hardened elements of an organic body ‘must
be looked upon as one’, as a unity (LA i, vol. ix, 135–6).3 Only ‘by virtue of
this concept’ can we hope to fill the gaps of physiological knowledge (195).

Goethe’s morphology rejects teleology. For Goethe the proper question to
ask was not for what purpose a particular part of an organic being exists, but
how that part develops within the totality of the organism. ‘Every creature is
its own reason to be. All its parts have a direct effect on one another, a rela-
tionship to one another, thereby constantly renewing the circle of life; thus we
are justified in considering every animal physiologically perfect . . . We will
not claim that a bull has been given horns so that he can butt; instead, we
will try to discover how he might have developed horns he uses for butting’
(HA xiii, 177; trans. Douglas Miller).4 Goethe remains within the conceptual
framework of Kant’sCritique of Judgement, which juxtaposed the discursive
nature of our understanding (forcing us to conceive of an organismic totality
as the result of the competing forces acting within it) with a non-discursive,
intuitive and god-like understanding which could draw a conclusion from
the concept of a whole to the necessary relation of its parts (§77). However,
Kant speculates, there may be a kind of intellectual intuition which would
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unite teleology (nexus finalis) and mechanical explanation (nexus effectivus),
and Goethe appropriates the idea of such archetypal intuition for his own
enterprise, not without stressing Kant’s assessment of it as a rather risky ven-
ture for human understanding (cf. HA xiii, 30–1; andCritique of Judgement,
§80).

This risky task, for Goethe, is the task of morphology: to derive, by ap-
plication of the concept of ‘physiological perfection’, from the perception of
a whole (an organism) the necessary relation of its parts. A purely mechan-
ical mode of explanation may be appropriate in the case of, for example,
a clockwork, where the movements of individual parts cause and explain
those of other individual parts (though this does not explain why the parts
have been arranged in a particular way). But when applied to organic beings
the mechanical explanation ignores the necessary interrelation of all parts
with all other parts which constitutes the identity of the organism. While for
Schelling and other natural philosophers this identity was grounded in an
idea, for Goethe it was given in experience. Thus, in his morphological work
he tried to disprove Kant’s pessimistic view that it is categorically impossi-
ble to find, in nature, explanatory principles (Erklärungsgründe) for organic
forms (Zweckverbindungen; cf.Critique of Judgement, §77); it would be irra-
tional (‘schlechterdings ungereimt’), Kant had said, to assume that some day
a Newton of the organic realm would stand up and explain the existence of
even a single blade of grass without recourse to teleological principles (§75).
Kant’s evaluation is correct as long as Newtonian physics and natural laws
are taken to be identical: biological form indeed asks for a different mode
of explanation. What is at stake here is a conceptual difference, not an em-
pirical one. Biology and evolutionary theory have subsequently ignored this
difference, which cannot simply be overcome by the statistical argument of
long time-spans of random mutations.

The history of morphology in the nineteenth and twentieth centuries bears
this out.5 The change introduced by the reductionist programme of the
‘physicalist physiologists’ (Du Bois-Reymond, Brücke, Ludwig, Helmholtz),
effectively brought about a science of physiology, independent of biology,
and, through an institutional separation, resolved the problem of anatomy,
morphology and physiology all working within one discipline: ‘Organic
physics was to be [the physicalist physiologist’s] lever in redefining the dis-
cipline of physiology in such a manner as to exclude . . .Bauplan practi-
tioners of the morphological approach’.6 But it also separated form and
function, and obliterated the phenomenon of organismic self-referentiality,
whereas previously morphology had been ‘essential to physiology because
organisation was one of life’s defining characteristics’.7 Physicalist physiol-
ogists either subsumed earlier morphology under their paradigm, or, like
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Du Bois-Reymond, disparaged it through ridicule. Much nineteenth-century
reference to Goethe as an intuitive anticipator of later scientific insights there-
fore ignores the methodological abyss between him and nineteenth-century
science, which had in the meantime converted the phenomena of form and
organization into geometry and physics.

The counterfactual Urphänomen

Goethe’sUrpflanze, theUrphänomen of plant organization, rests on the idea
of the ‘leaf’ as the basic organ whose modifications lead to the various parts
of one plant as well as to the different plants. As in the case of the animal
kingdom, the idea of metamorphosis is thus developed in two dimensions:
within the individual organic being, and across organic beings. When Goethe
expounded his theory to Schiller, Schiller reacted by saying it was an idea, not
an experience. And Goethe replied that in that case he should be glad to have
ideas without knowing it, and even to be able to see them with his own eyes.
That, according to Goethe, was precisely the point which, at that moment,
separated them (cf. Goethe’s famous account of the conversation, HA x,
540–1). But the opposition between them was not a real one. What Goethe
had in mind was not a single plant corresponding to the Urphänomen, and
hence an empirical representation of a Platonic idea. Rather, he believed that
if one looks at individual plants as differing manifestations of a construc-
tional and developmental principle, a model encapsulating this principle (and
thereby all possible transformations of the leaf) would appear to the inner
eye, not through arbitrary intuition but as a consequence of systematic em-
pirical observations. The following lines from the poem ‘Die Metamorphose
der Pflanzen’ (Metamorphosis of Plants) illustrate this:

Alle Gestalten sind ähnlich, und keine gleichet der andern;
Und so deutet das Chor auf ein geheimes Gesetz,
Auf ein heiliges Rätsel. Oh könnt’ ich dir, liebliche Freundin,
Überliefern sogleich glücklich das lösende Wort!

(HA xiii, 107)

All forms are alike but not identical, and thus they point to a secret law, a
sacred mystery. If only I could pass on to you, sweet friend, the crucial word
that solves it.

Goethe would like to give the solution explicitly, in one word, but he cannot.
He knows that he does not possess the principle of biological organization,
but he also knows that it must exist.

The irony in his recollections proves his awareness of this conflict. In
the Italian Journey, he tells a story of modern man. Setting off to the public
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gardens of Palermo to pursue his ‘poetic dreams’, he is captivated by a
‘spectre’ of a quite different kind, his pet idea, his ‘Grille’, of the Urpflanze.
Maybe he can find it here? For it must exist! Without such a common
pattern, how could he recognize something as a plant? Goethe here en-
ters into a Socratic dialogue with himself. But his self-mocking tone shows
that he knows that the question is wrongly put. Spectre (Gespenst) is a
term used by Newton, and adopted by Goethe in the service of his polemic
against him; here, Goethe uses it against himself, and concludes with a sigh
of resignation: ‘Why is modern man so lacking in concentration, why so
tempted to tasks he can neither rise to nor fulfil?’ (HA xi, 375). And imme-
diately afterwards, with gentle self-irony, he presents his optimistic letter to
Herder, written from Naples in 1787. Nature herself shall envy him for his
Urpflanze, with this model it will be possible to invent plants which are not
just flights of fancy but possess inner truth and necessity: ‘The same law
will be applicable to all other forms of life’ (HA xi, 375). Alas, the mature
Goethe knew that this law cannot be explicitly given, it can be demon-
strated only by pointing to individual forms. The final conclusion is left to
the observer.

Form, for Goethe, was a transcendental category. His appropriation of
Kant – contemporaries called it ‘a strange analogy of the Kantian mode
of thought’ (HA xiii, 28) – includes the transcendental argument. Goethe,
however, turns it against itself: by what process of abstraction is Kant able
to formulate his argument? Answer: by abstracting from some of the quali-
ties, such as form or colour, that are as essential to the human senses as are
space and time, and by placing the faculty of human insight (das Subjective
Erkenntnisvermögen) in the position of a detached object (cf. WA ii, vol. xi,
376). Goethe replaces the resulting fixed division between subject and object
with a dynamic model of experience. Through this move experience is al-
lowed to correct the immutable categories of philosophy, and the result is an
ironic transcendental philosophy which is aware of the constitutive function
of modes of apprehension and of conceptual a prioris, without looking at
them as unshakable foundations once and forever given.8 The gap between
idea and experience is acknowledged by Goethe; yet the idea exists only in so
far as it communicates with experience. In this play of reciprocal influence,
the individual retains the right to face nature independently of preconceived
ideas. In a letter to Schiller (10 February 1798, HAB ii, 329), Goethe points
out the analogies between scientific and theoretical behaviour on the one
hand, and practical behaviour in everyday life on the other. In both cases,
man is forced to be selective, he must be concerned, not with what is, but
with what should be: ‘Now the latter is always an idea, and he is concrete in
a concrete situation; and so he continues, in never-ending self-deception, in
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order to give to what is concrete the honour of an idea.’ From here, Goethe’s
criticism of Newton becomes almost self-explanatory.

Goethe’s Farbenlehre and Newtonian optics:
the spectrum as spectre

Newtonian optics, for Goethe, was the paradigm case of a dogmatic and
ossified theory. Newton’s intention had been to connect and subordinate the
study of light to that of mechanics; his aperçu had been the proportions
of the elongated spectrum produced by a beam of sunlight when viewed
through a prism, as this contradicted the established laws of reflection and
refraction.

Newton’s procedure in his Opticks (1704) is to set up a number of defini-
tions and axioms, and then to present experiments which are interpreted on
the basis of this a priori framework. He assumed that colour is an accidental
property of ‘rays’, associated with their ‘refrangibility’, and the arrangement
of experiments around his experimentum crucis (a single decisive experiment
that settles the truth or falsehood of a hypothesis or theory) was meant to
prove this. However, the only way to identify ‘rays’ is their colour. In a colour-
less spectrum no parts could be singled out, hence no conclusions could be
drawn with regard to the projection of the original image after refraction.
Such conclusions are possible only if there is an image, and Goethe is there-
fore right to point out that Newton, slipping in and out of empirical and
theoretical statements, turns the relation between evidence and conclusion
upside down through the way he constructs the relation between hypotheti-
cal ‘rays’ and observable light and colours. Goethe does not criticize the fact
that Newton starts from theoretical premises, but that he moves neither from
principles to experience, nor from experience to principles, using instead a
‘mixed style of delivery’, by assuming as known what would need first to
be introduced, derived, explained and demonstrated, and then mentioning
only those phenomena which seem to suit his theory (LA i, vol. v, 2; §6).9

What, then, are the hallmarks of Goethe’s investigations as opposed to
Newton’s? Most importantly, his point of departure is visible nature. From
his observation of coloured shadows in 1777 (HA xiii, 348; §75) to the fi-
nal, yet still provisional, Entwurf einer Farbenlehre (Sketch of a Theory of
Colour), as he titled the didactic part, Goethe remains firmly within the realm
of experience, making repeated attempts to persuade his readers through the
inclusion of black-and-white and coloured charts to see with their own eyes,
and repeat the experiments themselves (HA xiii, 321). Goethe’s arguments
rest on the entire sequence of phenomena thus presented. He neither ac-
cepts the idea of an experimentum crucis, nor does he begin with conceptual
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definitions of light and colour. In his preface, he declares that we try in vain
to express the essence of an object. What is given are effects, in other words
phenomena, and just as we fail if we try to describe someone’s character in
direct terms, instead of portraying his deeds and actions, we must present
a synopsis of colour phenomena if we wish to understand their essence:
‘Colours are the deeds of light, deeds and sufferings’ (HA xiii, 315). And
when Goethe later in the introduction rhetorically asks himself for a defi-
nition of colour, he again evades an answer, saying he can only repeat that
colour is law-like nature with respect to the sense of the eye (HA xiii, 324).

Thus, the appearance of colour is a procedural phenomenon, depending on
light and the eye alike. With respect to the conditions under which colours
appear, Goethe’s theory is contained in the Urphänomen of atmospheric
colours (see below), whereas his Farbenkreis, the circle of colours consist-
ing of two triangles – green, purple and orange, and yellow, blue and red
(or crimson) – gives a synopsis of the lawful relationships and the harmonies
between the different colours. These apply to all three classes of colour phe-
nomena which his mature theory distinguishes – physiological, physical and
chemical colours:

We first looked at colors insofar as they are a property of the eye, dependent
on effect and counter-effect in the eye. We then turned our attention to colors
as observed within colorless media. Lastly, we took note of colors which were
undeniably a property of external objects. We called the first type of colors
physiological; the second, physical; and the third, chemical. The first are en-
tirely ephemeral, the second are transient but always linger for a time, and the
third may be held constant over long periods.

(HA xiii, 325; trans. Douglas Miller)10

Physiological colours belong in some cases (for example after-images) en-
tirely, in others (for example colour contrast, coloured shadows) partly to
the eye (cf. HA xiii, 329; §1). After looking at a dark cross, the eye will pro-
duce the after-image of a white cross (darkness and light); after looking at
a blue cross, it will produce an orange one because complementary colours
(those opposite each other in the colour circle like green and red, yellow and
purple) harmonically call for each other, invoking the totality of the colour
circle. Combinations of colours with a common neighbour, for example yel-
low and red, Goethe calls characteristic harmonies, and they can be seen as
representing individuality within the totality. ‘Negative harmonies’ are pro-
duced by neighbouring colours. A special status is given to the combination
of yellow and blue which Goethe calls ‘common harmony’, though according
to his own definition it qualifies as a characteristic combination. But yellow
and blue are ingredients of the Urphänomen of all colour phenomena.
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This Urphänomen of the colour of the earth’s atmosphere already be-
longs to the first class of physical colours, those which need some colourless
material basis in order to appear but which are not permanent (as is the
case with chemical colours). This first class of physical colours, in turn, are
the dioptric colours, which result from refraction and are associated with a
turbid medium. With relative light (the sun) on one side, and relative dark-
ness on the other, we then see blue appear next to the darkness, and yellow
next to the light, owing to the mediation of the turbid medium. The blue
sky thus becomes the symbolic representation for the minimal conditions
necessary for colour to appear. And red (or crimson) is the climax of the
mediation between blue and yellow (the basic polarity), a process Goethe
called intensification (Steigerung), a term developed from a suggestion made
by Schiller in 1798 that the development from blue to blue-red, and yellow
to yellow-red is an Intension.

Goethe presents the chromatic Urphänomen, together with a general ex-
planation of the notion, immediately before discussing prismatic phenomena.
For if the turbid medium becomes more or less transparent, we arrive at the
second class of dioptric colours where that phenomenon is of paramount im-
portance which goes ‘under the artificial name of refraction’ (HA xiii, 369;
§179). Goethe stresses that refraction is not in all instances accompanied by
coloured phenomena. Only if an image is shifted will colours appear. In the
simple case of a white patch on a dark ground viewed through a prism, the
white (main image) will be shifted (as aNebenbild or secondary image) across
the dark, resulting in blue, and the dark on the other side will be shifted across
the white, resulting in yellow. This is in line with his Urphänomen, and all
other, more complicated, phenomena (including Newton’s experiments) are
explained on this basis.

Following his aperçu when looking through a prism in 1790, the criticism
of Newton and the importance of physiological colours – those belonging to
the eye itself – rise in importance; in fact, Goethe’s emphasis on the human eye
and vision, and his rejection of Newton’s experimentum crucis follow from
each other. Newton’s prismatic experiments dealt exclusively with physical
colours, and his conclusion is, even though he expresses it cautiously un-
der the heading of a query, that ‘[n]othing more is requisite for producing
all the variety of Colours, and degrees of Refrangibility, than that the Rays
of Light be Bodies of different sizes.’11 In other words, within this corpus-
cular theory (which considers light to consist of discrete particles), colour
is the epiphenomenal sensuous effect of a quantitative cause and thus radi-
cally subjective. In opposition to this, Goethe’s expectation of a white wall
coloured when seen through the prism, not only led him to his aperçu that a
boundary is necessary in order to produce colours (where boundary means a
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circumscribed area, or Bild), he was also inclined to look for universal prin-
ciples, of the subjective as well as objective world, governing the interaction
of these images in the production of colour. After all, though man is ‘the
most important earthly object’ (HA xiii, 369; §181), he is still part of this
ensemble of objects – this ‘farbigen Abglanz’ (coloured reflection, Faust II,
line 4727) in which all life presents itself to us, in short: nature.

Neither modern colour science nor philosophy offers a clear decision in
favour of Goethe’s or Newton’s theory of light and colour, as the need to
include the eye, the observer and various environmental factors, as well as
physical properties of light below the perceptional level, is by now generally
asssumed. And Goethe’s theory as such is no more coherent than Newton’s.
If Newton dogmatically postulates ‘rays’, without justifying the materiality
of light, Goethe dogmatically postulates secondary images whose materiality
lets them act as a turbid medium. And occasionally, though maybe less often
than Newton, he omits a thought or observation which would produce dif-
ficulties for his theory, for example the question of why the secondary image
is shifted sometimes more, sometimes less, depending on its colour. This is
at least evidence that the phenomena of refraction and of colour are not as
independent of each other as Goethe wanted them to be.

However, as far as awareness of methodological issues is concerned,
Goethe wins hands down. He at least provides a framework within which
colour is not an occult appendix to the material world, but an integral part of
it, and in which perceiver and perceived inhabit the same space. Every inten-
tional look one takes at the world is already imbued with theory, he states in
his preface. But one should theorize consciously, with ‘self-awareness, with
freedom, and – to use a daring expression – with irony’ in order to avoid the
‘kind of abstraction of which we are afraid’, and to achieve a useful, lively
empirical result (HA xiii, 317). We can take from this passage two subtle
points. One is Goethe’s admission that his own theory is just that, a theory
with its characteristic blind spots, and that its results should therefore be
looked upon with the same ironic distance that all individual modes of ap-
prehension deserve. The other is that Goethe was not critical of abstraction
as such, but only of a particular type of abstraction, that which does not
lead back into practical life.12

Goethe within the history of science

There seems to be a growing consensus amongst historians of science that
the division between empirical science, based on experience and experiments,
and speculative Romantic Naturphilosophie, based on ideas, is an invention
of the later nineteenth century, and the image of a misguided quasi-science
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which turned into real science is increasingly replaced with a much more
flexible image of complex paradigm shifts.13 From this perspective Goethe’s
natural investigations are simply part of the history of natural investigations.

With respect to an explanatory morphology and to a theory of the or-
ganism, Goethe’s work is still relevant, precisely because the phenomena in
question do not yield to a purely instrumental approach. And his Farbenlehre
will remain significant as a monument of resistance to the absurdities of a
reductionist philosophy of nature which explains phenomena by denying
them independent existence and a logic of their own. His other, extremely
varied writings, though often corrected in the past in their empirical detail,
bear witness to a project of science and an epistemology which take nature
as a hypothetical unity, including the investigator and observer. The dialectic
between object and subject that follows from this acknowledges the anthro-
pomorphic character of knowledge, and it therefore insists on continuous
reflection and revision of theoretical premises.

Modern science is early on characterized by a dichotomy. On the one side,
there is Goethe’s understanding of Baconian science as grounded in expe-
rience as the touchstone for knowledge, on the other there is the Baconian
project of domination over nature as the ultimate goal. The latter, accord-
ing to Gernot Böhme, is nearing its end. It is simply no longer possible to
believe, as C. P. Snow did when talking about the two cultures (that of the
scientist and that of the man of letters), that a proper understanding and
implementation of science and technology by non-scientific intellectuals and
decision-makers will automatically lead to human and social progress. The
changes in the history and philosophy of science since Snow’s famous lec-
ture in 1959 confirm this. The criticism of a historiography based on the idea
that the internal cognitive development of science guarantees rationality and
progress, beginning with the work of Hanson and followed by Kuhn and
Feyerabend, has led to a constructivist view of science. Science is no longer
seen to approximate a true representation of nature, but to construct its own
objects through its conceptual and technological procedures. Competing the-
ories are seen to be evaluated for their fit not with nature but with theoretical
fashions and the policies of funding bodies. The anthropology of knowledge
which has thus emerged, and which very much resembles Goethe’s contextu-
alization of scientific activity, does not amount to a complete relativism. But
the empirical content of scientific knowledge is perceived to be highly medi-
ated through the institutional practices of the state, the university and, not
least, the economy, and scientists are seen as investing their work with per-
sonal, professional and traditional predilections. This development includes
the role of the experiment and the laboratory in general.14 As a result, science
will be judged more and more in terms of the way it affects our being – body
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and mind. The kind of abstraction Goethe feared and that flourished after
his death relied on a climate in which science and knowledge were in no
need of justification beyond their technical applicability. In so far as today’s
problems are seen as inherent to the application of technology and rational-
ist philosophies and not just as side-effects of their misuse, there is now a
need for further justification.
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