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Introduction

After Kant had spoken, according to Hegel, the first
rational word on Aesthetics, his work was recast in that of
Schiller, and from this acccomplishment there arose a major
impetus toward the development of later Idealist Aesthetics.
Schelling began his work under the influence of Schiller, and
Hegcl, also looking back to Schiller, continued from Schelling.
All three men had the same central concern: to rescue Aesthetics
from the subjective position assigned to it by Kant, It is
therefore quite tempting to see their succession as continuous,
the developiment of a single line of thought. Hegel himself
suggested this in his Aesthetic, and the histories of Aesthetics
have followed his lead, But this impression is misleading.

Schiller does not lead to Idealist Aesthetics so



directly as the above impression would suggest. His depar-
ture from Kant does not immediately transit to such a position,
but actually leads in another direction., At the time cf his
departure, Schiller came into a close friendship with Goethe,
and together they worked out an aesthetics which stood in
opposition to the position taken by Schelling and Hegel.

The nature of this position is not to be found in
the histories, nor in the comments of later philosophers.
Indeed, the whole thing seems to have slipped out of history
altogether, and matters advance today as if it never was,

That a philosophic position might be obscured with time is to
be expected, but that it should be lost so utterly that none
should ever guess its existence is surely catastrophic. Thise
is yet predictable, however, upon the reflection that should a
position be wrongly identified its actual content may be lost.
So it happened in this case.

The reasons for the misidentification are not diffi=-
cult to determine, Kant gave Aesthetic theory, which he
practically invented for German philosophy, a decidedly
speculative cast. Schiller originally followed in Kant's
footsteps, breaking away only slowly., Being a practicing '
poet, his own concern was with matters of personal experience,
and he was continually led to make empiric claims which he
would then find in conflict with Kantian theory, Having no
scientific method that could verify his claims, he was unable
to progress, It was at this point that he met Goethe, and his

position underwent a transformation as a result,
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Goethewas a born poet and a born empiricist, and
along with his studies of art he had studied nature., When
Schiller had his first sonversation with him, Goetiis had already
written his major contribution to Botany, and was working upon
zoological treatises, They did not speak of art in their first
conversations, but of science,

Schiller was evidently able to recognize that Goethe
had claimed to progress beyond the limits set by ¥ant in his
Critiques in just that manner that Schiller himself found
attractive, He was not at all convinced, however, that
Goethe's work was valid, The argument was carried forth on
scientific graunds, most discussion centering upon the method
of @oethe's scientific works (in Botany, Zoology, and Optics).
Their letters, in this early period, provide a veritable mine
of reflections upon scientific method, and the implications
of differing methods, They undertake, and work through, a
mediation between the two polar positions of their day, which
Schiller calls 'Rationalism' and 'Empiricism,' The resultant
position, termed by Schiller 'Rational Empiricism,! is then
applied not only to problems of scientific method but to
Aesthetic problems as well, and its implied epistemology is
generalized,

But Schiller did not then write this down, but
returned to poetry, convinced that he was then justified in

doing so, The position is visible in the Aesthetic Letters,

but that text is transitional and therefore its empiricist

epistemology is only there for those with eyes to see it



i
(through familiarity, for example, with the correspondence
between Schiller and Goethe during this period). Goethe does
make the approach available, but only in the form of treatises
within the natural sciences, He writes no systematic Aesthetics;
his remarks on the subject, without the context of his empiri-
cism, are easily and usually misread, Of course, a large
number of writers have since found Goethe a very interesting
figure, both for science and Aesthetics, but only a few have
troubled to ask where his many insights are actually coming
from, (I was very fortunate to come upon two such men, and
had I not read Rudolf Steiner and Ernst Cassirer on Goethe's
epistemological position some years ago, I would never have
realized that his work possessed something I very much desired, )

A crucial question for Aesthetics must be the nature
of aesthetic appearances, but very little penetration into the
structure of these appearances is usually effected, even by art
critics, much less philosophers, (The work of Rudolf Arnheim
may be an exception here,) In order to effect such a penetra-
tion, we need a study of form as experienced, of appearances
as seen or heard; in short, a morphology capable of disco%ering
the coherent structure within appearances qua appearances, It
was just such a method that Goethe developed, and for it coined
the name Morphology. This is his empirical base, Much of
his critical terminology derives from it, and in general his
approach to aesthetic structure seems to be governed by the
considerations of his science,

Of course, a morphology of the structure of
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appearances is a crucial asset to any empiricism, and thus
ite possibility is a question that reaches beyond the confines
of Aesthetics, The application of this science, if it proves
to be a science, will range over a large area, In order to
justify its use in Aesthetics, therefore, we must justify its
use elsewhere as well, That is; before the worth of the
method for Aesthetics can be shown, the method itself must be
provided with an epistemological justification, But in doing
this, in demonstrating the scientific status of morphological
investigation, we provide a basis for applications other than
those to be made within Aesthetics.

The purpose of this discussion therefore, will be
the recovery of the empirical base of the joint position of
Schiller and Goethe, and this entails an epistemological
justification of that base, I shall introduce the investiga-
tion historically, beginning with Kant and Schiller and then
studying the latter's development away from Kant under the
influence of Goethe, I shall then seek, in the works of
Goethe, the evidence upon which Schiller thought to ground
his new position, This evidence may be found only in Goethe's
scientific works, The discussion will, therefore, argue out
the validity of morphology upon the same ground that it was
originally contested by Schiller, that of natural science,
Once the nmethod is recovered, submitted to epistemological
exauination, and thereby shown to be a science, I shall return
to Aesthetics prover in order to review Goethe's Aesthetics and

suggest future tasks,



PART I

I EKant

Kant qualifies aesthetic pleasure in two ways that
have a direct bearing on the structure of aesthetic appearances,
He tells us first that such pleasure is taken only in the form
of what is portrayed rather than the subject-matter (taking
the plastic arts as a paradigm case for our discussion), It
ig a 'disinterested’ pleasure as regards the possible existence
or non-existence of the object, We gain a certain pleasure,
that is, in the mere contemplation of an image—the Mona Lisa
for example——while the identity of the model, or even whether
any such model actually existed, is of no immediate concern,
We may, of course, take a lively interest in such matters,
and the answers we uncover may profoundly affect our viewing

of the picture (Leonardo's context, once clarified, may alter
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our mental perspective), but Kant's claim io only that, once a
particular perspective is gained, our aesthetic pleasure in
- the appearances so viewed will depend upon their form alone,

In aesthetic contemplation we may, according to this
argument, enjoy a structure of appearances sinply as form,
When we say that a portrait is beautiful, we do so whether or
not it is a portrait of someone, or even, in the case of a
modern none-renresentational canvas, whether or not the picture

is of some thing, That pleasure that Kant terms aesthetic is

free of these concerns,

Kant's second qualification is that aesthetic appear-
ances please without a concept of the form presented, The
pleasure is made possible by the arrangement of the perceptual
elenents of the image, which nust ceenm highly organized, even
planned, and is therefore seemingly purposive (ordered to some
end), but no fryle" governing this order may be discovered, If
we were able to find such a conceptual rule, some formula or
law which governed the form and assembled its elewments in the
manner that the concepts of natural science govern the phenon-
ena they explain, Kant insists th&t no aesthetic pleasure would
be pomsible,

This nction of 'purposiveness without a purpose,! a
seemingly end-oriented arrangement in which no actual end or
conceptual design may be discovered, is not as parzadoxical as
it may first seem, The idea of a poeﬁic diction, a particular
arrangement of linguistic elements which causes those elements

to carry a greater import for the mind than would nornally be
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nossible in prosaic usage, is commonly recognized by literary
critics, But no conceptual rule may be given for such a
diction, We cannot, that im, learn how to write good poetry
by formula, nor analyse such poetry into formulas. A similar
situation holds good for all the arts, In each, it is possible
to speak of the additional import given the perceptual elements
by the particular arrangement made of them by the artist, the
addition made to appearancez by artistic treatment, but we are
not able to reduce this additional import to a concept, & rule
by which the elements can be discovered to he ordered.

If we return for a moment to the example of poetry,
we may see why Kant c¢laims that such reduction would destroy
the aesthetic pleasure, Poetic speech is not paraphrasablc.
That is, the marticular import added by the diction may not bs
paraphrased in prose, It is, in fact, the very thing that
differentiates poetry from prose, and could it be reduced to
prose content there would be no difference between poetry and
prose, To find a conceptual rule for the diction however,
would allow one to state the meaning of the dictlon in con-
cepts, which are of course paraphraseable, and thereby reduce
the poetic passage to prose paraphrase, effectively canceling
the distinction between prose and poetry. At this point the
poetic passage would turn into expository prose, and the
aesthetic effect that we expect to gain from poetry would not
be possible,

Kant adds that natural beauty, or the beautiful in
nature, pleases when it resembles art (has a diction), and art

pleases when it resembles nature (is not reducible to
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conceptual planning), Genius, says Kant, 1s the faculty through

which nature gives the rule to art, that is, determines the

diction of art (but without a conceptual rule), and thus we
find nature underlying art., The organic realm is for Kant

nature par excellence, and as we shall see later, he implies

that artistic diction and organic order are related,

Our ‘disinterestedness'! in the object of aesthetic
appreciation can be reflected in an existential qualification
of the object itself, For instance, Kant says that poetry
“plays with illusion [Schein - semblence or appearance ], which
it produces at pleasure but without deceiving by it; for it

1l

declares its existence to be mere play," thus introducing two

notions that Schiller will expand in the Asthetlische Briefe

(semblance and play), The first concept, Schein, is an

appearance which is taken as such, and cannot therefore bring

a deception with it, The participation in the poetic illusion
is selfeconsciously willed (at least by a cultured adult), We
know that we are attempting to 'make it work'! when we read a
poen, and recognize as well that some effort is necessary to
make a good reading, even when reading silently to ourselves.
(So Coleridge spoke of the *'willing suspension of disbelief
that constitutes poetic faith"® in the Biographia Literaria,

pointing out that such participation is our act, and one that
is performed lknowingly.)

The required attitude is a familiar one, We do not,
for example, follow a Shakespearian tragedy as we wonld follow

actual events, We enjoy it in a manner that would be quite
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impossible were we to confuse it with reality, There is
nothing particularly delightful, at least in Kant's sense of
delight, about watcping a bloodbath; but as a play, Hamlet
pleases us with the inevitability with which the tragedy claims
its victims, We worry about Hamlet, but we do not, if we
appreciate the necessity of its structure, want the ending of
the play to be altered. Hamlet's death, if we look at this in
Kant's aesthetic manner, is necessary for his identity is not
his personal presence but his whole story, If he does not die,
he is not Hamlet. In this sense, the play is never treated as
reality, but only as a 'show,'! an appearance which we can
enjoy because it is not real.

Our inability to define the aesthetic order with a
definite concept is also a familiar experience, as I have
already mentioned in the discussion of the notion of diction.
To this we might add, as Kant does, that we cannot identify
beauty in form according to logical attributes, cannot, there-
fore, write rules for either judging or creating art works.
This seems obvious if by 'rules! we take our notion from the
physical sciences, We cannot seem to specify a list of
attributes to be met if beauty is to be judged or achieved;
the matter is wuch more uncertain than that.

More striking perhaps, is the concurrent inability
to put our finger upon just what it is that intrigues us in
some works, There is something elusive about a poetic diction,
for example, that escapes all attempts to 'see! the particular

element that moves us, We repeat the words again in the mind,



11
turn them over, sometimes the effect weakens, sometimes it
returns again in strength, Certainly the concepts present do
not change while we do this, but something does, And the most
puzzling aspect is that we feel, when the ‘effect' strengthens,
that we are in some sense 'seeing'! something, Beauty tradie
tionally makes one look more closely, arouses an intensified
attention, but the focus of this attention is never conceptually
found.

Because Kant has done such a good job at presenting
'the way it may seem,! I shall present the long section of
Kantian 'literary criticism! found in paragraph 49 of the

Critique of Judgment, which is, in my opinion, a very important

description, That section, together with the theoretical

introduction and following commentary reads as follows:

If now we place under a concept a representation
of the imagination belonging to its presentation,
but which occasions in itself more thought than
can ever be comprehended in a definite concept and
which consequently aesthetically enlarges the cone
cept itself in an unbounded fashion, the imagination
is here creative, and it brings the faculty of
intellectual ideas (the reason) into movement;
i,e.,, by a representation more thought (which indeed
belongs to the concept of the object) is occasioned
than can in it be grasped or made clear,

Those forms which do not constitute the presen=
tation of a given concept itself but only, as
approximate representations of the imagination,
express the consequences bound up with it and its
relationship to other concepts are called
(aesthetical) attributes of an object whose cone
cept as a rational idea cannot be adequately
represented, Thus Jupiter's eagle with lightning
in its claws is an attribute of the mightyking of
heaven, as the peacock is of its magnificent queen,
They do not, like logical attributes, represent
what lies in our concepts of the sublimity and
majesty of creation, but something different, which



12

gives occasion to the imagination to spread itself
over a number of kindred representations that
arouse more thought than can be expressed in a
concept determined by words, They furnish an
aesthetical idea, which for that rational idea
o8 the place of a logical representation; and

thus, as their proper office, they enliven the
mind by opening out to it the prospect of an
illimitable field of kindred representations.
But beautiful art does this not only in the case
of painting or sculpture (in which the term
igttribute” is commonly employed); poetry and
rhetoric also get the spirit that animates their
works simply from the aesthetical attributes of
the object, which accompany the logical and stimu-
late the imagination, so that it thinks more by
their aid, although in an undeveloped way, than
could ever be comprehended in a concept and there-
fore in a definite form of words, For the sake
oflbrevity, I must limit myself to a few examples
only.

When the great King in one of his poems expresses
himself as follows:

Oui, finissons sans trouble et mourons sans regrets,
En laissant l'universe comble de nos bienfaits,
Ainsi 1'astre du jour au bout de sa carriere,
Repand sur l'horizon une douce lumiere;

Et les derniers rayons qu'il darde dans les airs,
Sont les derniers soupirs qu'il donne a l'universe;

he quickens his rational idea of a cosmopolitian
disposition at the end of life by an attribute
which the imagination (in remembering all the
pleasures of a beautiful summer day that are re-
called at its close by a serene evening) associates
with that representation, and which excites a
number of sensations and secondary representations
for which no expression is found, On the other
hand, an intellectual concept may serve conversely
as an attribute for a representation of sense, and
so can quicken the latter by means of the ldea of
the supersensible, but only by the aesthetical
element, that subjectively attaches to the concept
of the latter, being here employed. Thus for
example, a certain poet says, in his description
of a beautiful morning:

The sun arose
As calm from virtue springs.

The consciousness of virtue, if we substitute it
in our thoughts for a virtuous man, diffuses in the
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mind a multitude of sublime and restful feelings,
and a boundless prospect of a joyful future, to
which no expression that is measured by a definite
concept completely attains,

In a word, the aesthetival idea is a representa-
tion of the imagination associated with a given
concept, which is bound up with such a multiplicity
of partial representations in its free employment
that for it no expression marking a definite con-
cept can be found; and such a representation,
therefore, adds., to a concept much ineffable
thought, the feeling of which quickens the cogni-
tive faculties, and with language, which is the
mere letter, binds up the spirit also.

Speaking of the nature of genius, Kant adds:

to express the ineffable element in a state of
nind implied by a certain representation and to
make it universally communicable...this requires a
faculty of seizing the quickly passing play of
imagination and of unifying it in a concept (which
is even on that account original and discloses a
new rule that could not have been inferred from
any preceding principles or examples) that cap be
communicated without any constraint of rules.

The profusion of lines of thought suggested by the
aesthetic effect, the mysterious sense of a type of cognition
which escapes our comprehension (ineffable thought), the height-
ened activity of awareness (quickening of cognitive faculties),
and the sense that the poem has somehow caught an elusive
glimpse of the iquickly passing_ play of iragination?, all
these experiences are well known to the lover »f poetry,
Whether or not we accept Kant's explanation of them, we at
least recognize them, The key term is "ineffable!, and I would
think that any perusal of the critical literature of this cen-
tury or the last would testify to the staying power of the

tendency to present this sentiment in one form or another,
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According to Kant'!s theory, the particular "ineffable'
that we have here is the aesthetical idea," which seems, in
immediate reflection, to be highly ordered (unified) but for
which no concept can be found, In each of the three cases
mentioned, the poetic representation presents more attributes
than any concept could determine, The mind senses that all
these attributes, or ‘ipartial representations,! proceed from a
common unity, but is unable to find this unity (unless it is
the unity of the sensible manifold which is the aesthetic
representation), But why should this inability arise? Why
should we have to speak of ineffable thought? Given that the
situation does actually often feel that way, is it not a mysti-
fication to speak of thought, which is, one would think, at
least intelligible if it is thought at all, as ineffable?

We can discover a good deal more about such things by
investigating the second half of the third Critique. Kant's
investigation of telsological judgment provides a commentary
upon a situation which seems to be at least a parallel case,
if the relation is not a closer one. Let us examine Kant's
discussion of organic life,

We have the concept life, and must utilize it in
order to deal with everyday experience, yet it is not, says
Kant, a scientific concept, but rather a speculative Idea put
forward by pure reason, and undetermined by phenomenal evidence.
This situation is the result of our inability to grasp the
internal relations of an organism according to those conceptual

principles (of natural science) which may be found analytically
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in phenomena, Living things are highly ordered, or at least
give the impression of being so, but when we seck for an
ordering principle we do not find it in the sensible manifold,
The living body does not show us its ordering principle, and
we find that a simple addition of the parts into a mechanical
whole does not explain the notion of the whole which we have
to begin with. The term Yorganic® is meant to distinguish a
whole from that produced by mechanical summation, The experi-
ential object, the organism, seems, to human reflection, quite
other than mechanical, But when we seek for the ordering
principle which could explain this, we find nothing more than
mechanical relations (in the phenomenon itself).

Since we represent the organism as organic (look at
it in such a manner that it seems 'organic'), that is, as if
its unity were more that the sum of its parts, as if, in fact,
the parts were somchow derived from the whole rather than vice-
versa, we must find some means of thinking the organism which
meets this mode of representation. Wé solve this by the intro-
duction of teleology. We say the organism seems ‘planned’ or
'designed!' for a specific purpose, in this case, let us say
self-perpetuation. We may imagine an intelligent creator so
constructing them, or even simply treat them ae purposeful in
this sense without determining the principle by which they are
ordered. The point is, we have 'saved appearances' and found
a way of thinking that recognizes the 'organic! aspect of our
representation in conceptual terms, -

But due to this teleological mode, life has become a
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principle which is purely speculative, It is not found in the
phenomenon by analysing the composition of its parts (an adding
them together again), It cannot be merely the sum of parts,
but is rather the origin of those parts, some inner principle
which causes growth and motion to take place as they do., Since
scientific knowledge would consist in the actual analysis of
the phenomenal evidence according to the principles of natural
science (which are mechanical), no such knowledge is here
forthcoming, The teleological mode of thought removes the
determining principle from the phenomenal field and assigns it
either to an unseen creator, an unknown guiding principle, or
an unmanifest (except in its effects) inner essense, It may
have a regulative function for scientific investigation, that
is, may guide the investigator as he discovers the nature of
those mechanical processes by which the organism maintains it-

self, but it can never be constituitive, i.e. a principle which

is analytically found in the phenomenal evidence itself.
(Since teleology removes the determining cause from the phenom-
enal field, no teleological principle could, by definition, be
found by analysis of the phenomenon.)

The result above does not mean that organisms are
without any naturalistic determining principles, or without
any external evidence of this, but only that we cannot discover
them. Only our own limits are here demonstrated. We may imag-
ine another mode of comprehension which would not need any
recourse to speculative teleology,'but could grasp, by its

experience of the whole, the unifying principle. An intuitive
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understanding, for example, might be able to perform in this

manners:

We can, however, think of an understanding which
being, not like ours, discursive, but intuitive,
proceeds from the synthetical-universal (the ine-
tuition of the whole as such) to the particular,
i.e., from the whole to its parts...

It is here not at all requisite to prove that such
an intellectus archetypus is possible, but only
that we are led to the idea of it - which too
contains no contradiction - ih contrast to our
own discursive understanding, which has neced of
images (intellectus ectypus) and to the contin-
gency of its [image-requiring] constitution,

The possibility of moving from the whole to the parts is the
key to the organism, for this would reveal the manner in which
its non-mechanical unity is constituted, and would enable the
mind to find this unifying principle in the #intuition of the
whole as such®, the intuitive manifold. An intuitive under=
standing, which creates its own manifold by thinking it (by
intuiting the whole - see the discussion of such an understand-

ing in the first Critique), could think a synthetic-universal,

but we cannot, for our intellect requires that it be given
images which it then analyses into its discursive concepts and
rebuilds,

The relation of the organism to the "aesthetical
idea® should now be apparent, Both are represented in immediate
reflection as unified by a single principle, but in neither case
may this principle be discovered, It is, of course, the form
of the sensible or intuitive manifold which causes the mode of
representation in the case of the aesthetic experience, and

although the representation of the organism includes more than
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this (the interdependence of the parts for their material
existence is also specified), here too the form reflects the
same problem (things which are organic look organic as well,
and we recognize them by their visible aspects long before we
are sure of the causal relations). We may see too, that in
either case, the ultimate question is one of causality, i1.e.
the discovery of the determining principle, whether of the
formal or material relations (in the case of life, we assume
that this is one principle), and that, according to Kant's
analysis, this principle, if it were to be known scientifically,
would have to be found in the phenomenal appearance (in the
whole the representation of which has set us the problem in
the first place).

Kant is actually a very astute observer, particularly
of psychic elements in perception, His descriptions have in-
deed caught 'the way it seems' in common experience, whether
he is speaking of aesthetic diction or organic order (which
is also, it seems a diction, an arrangement which fits a cer-
tain mode of representation). Due to his ability to remind us
of something we have experienced, even distantly, he commands
a good deal of respect from the reader who may have no sugges-
tion of his own. It is always a relief to have something
mystifying explained in such a manner that it seems to have
been cleared of mystery., Of course, this is illusory., Kant
has not removed the Mineffable’ element at all, but merely
codified it by recognizing a limit,

Kant's method was, from the beginning, based upon
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the recognition of limits and the resultant picture of human
understanding, In this particular case, thc limit is the most
important in the Kantian corpus, the lack of "intellectual
intuitions," idcas which are both thought ahd perception at
the same time. If such a capacity were available to the human
mind, we could obviously know "thing-in-themselves!" for the
thing perceived would be, in its noumenal self, the idea
thought, By denying intuitive thought, Kant postulates a sys—~
tem, but he pays a heavy price, He must split perception from
conception, feeling from thought, He must restrict science to
mechanics and mathematics, rejecting descriptive science as an
impossibility., He must place the tineffable' element of aes-
thetic perception, and indeed, organic life itself, forever
beyond human grasp, We can hardly wonder that, no sooner were
Kant's limits recognized, that later 'Kantians' began finding
means of interpretation which allowed one to transgress beyond
them,

As the reader has probably already noticed, one of
the obvious arenas of transgression is science itself. Biology
has by no means been limited to the Kantian mold, Morphology,
for one development, is a purely descriptive science, and yet
it is essential to all modern taxonomy, comparative anatomy,
and descent theory. But Kant did not have Morphology before
him when he wrote that there could only be as much science in
an investigation as there was mathematics (first Critique)., He
was thinking, when he turned to biology, of Linnaeus, and the

s0 called Vartificial® methods of taxonomy, These were indeed
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unable to come to grips with the question of determining
principles, facilitating logical handling by setting up a list
of external characteristics which were chosen, not by some
criterion inherent to organic life itself, but to those exter=~
nal marks ecasiest to utilize for purposes of identification,
Had Kant seen the work of Cuvier and others, Ernst Cassirer
concluded, he would not have been so adamant about his restric-
tion of biological science to the discovery of mechanical

6

processes utilized by the organism, However the case may be,
biology, at least, has not so restricted itself,

We may turn again now to aesthetics, and look for the
same sort of movement there, away from Kant's limits and towards
a synthesis that he denied any possibility, But this was not
done in direct resistance to Kant's Critiques, but rather
almost through a dialogue with them. It was only after this
dialogue had produced the first freedom from Kant that a Hegel
could attack Kant's work directly and fundamentally. 1In
biology, for example, Cuvier, the first man to formulate a
truly descriptive science, was stimulated by Kant's work as a
student and thought of his own accomplishment as an extension,
rather than rejection, of Kant's.7 Schiller, who began the
struggle for a post-Kantian aesthetics, finally broke with Kant,
but began as 'a trained Kantian,% thinking, like Cuvier, to
extend rather than refute., After all, Kant had described, had
he not, the feel of the thing rather well, and it is difficult

to see where description ends and speculation begins.



II Schiller

Speaking of Kant's work in the Asthetische Briefe,

Schiller remarks that it is his belief that Yonly the philos-
ophers’ are at variance with Kant's ideas, the rest of mankind
being agreed, The judgments of the second Critique in parti-
cular, he thinks, can be shown to be the 'immemorial pronounce-
ments of Common Reason® once they are divested of their

technical form, Schiller continues:

it is precisely this technical form, whereby truth
is made manifest to the intellect, which veils it
again from our feeling, For, alas! intellect must
first destroy the object of Inner Sense if it
would make it its own. Like the analytical chemist
by analysing them, only lay bare the workings of
spontaneous Nature by subjecting them to the tor-
ment of his own techniques. In order to lay hold
of the fleeting phenomenon, he must first bind it
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in the fetters of rule, tear its fair body to
pieces by reducing it to concepts, and preserve
its living spirit in a sorry skoleton of words,
Is it any wonder that natural feeling cannot find
itself again in such an image, or that in the
account of the analytical thinker truth should
appear as a paradox?l

Such statements seem more like a vein of complaint than praise,
and as we shall see, Schiller is not at all at home with Kant's
conceptual technology. Poetry should bring form and content,
structure and feeling, together, but technical philosophy,
which alone seems to reveal truth, does the opposite, This
suggests a fault in either poetry or philosophy, unless the
apparent opposition can be mediated,

Schiller's venture into aesthetic theory was made
upon Kantian foundations, but in the opinion of most later
commentators, finally transcended them., The most famous esti-
mation of this movement within Schiller's thought is probably

Hegel's, and for that reason I present it here:

it must be admitted that the art-sense of a pro-
found mind -~ which was philosophic as well as
artistic ~ demanded and proclaimed the principle
of totality and reconciliation before the time at
which it was recognized by technical philosophy.
In so doing it opposed itself to (Kant's) abstract
infinity of thought, his duty for duty's sake, and
his formless 'understanding' which takes account
of nature and reality, sensc and feecling, only as
a limit, as something absolutely hostile, and
therefore antagonistic to itself. It is Schiller
then to whom we must give credit for the grea
service of having broken through the Kantian sube-
jectivity and abstraction of thought, and ventured
upon going quite beyond it by intellectually
apprehending the unity and rcconciliation as the
truth, and by making them real through the power
of art.
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esoNow this unity of the universal and the parti-
cular, of frecdom and necessity, of the spiritual
and the natural, which Schiller scientifically
apprehended as principle and essence of art, and
unweariedly strove to call to life by art and
aesthetic culture, was in the next place erected
into the principle of knowledge and existence as
itself the Idea, the Idea being recognized as the
sole truth and reality. It was by this recogni=
tion that sciencs attained in Schelling its abso~-
lute standpoint,
While we nced not search out the full import of this tribute
in regard to idealistic philosophy, it will be useful to note
that Hegel praises Schiller for a mediation of opposites which
have been bequeathed him by the Kantian system, and secs, in
the results of this mediation, the discovery of the Idea in
his own sense of that term, This is an illuminating insight
if one takes from it the suggestion that Schiller is not able
to satisfy himself within the Kantian limitations of thinking,
and will thercfore attempt to extend them to a new principle,
This is indeed his characteristic approach, although he is not
immediately aware that he is not simply adding footnotes to
Kant but actually breaking with him., It is, of course, his
break with Kantian aesthetics that we are to examine in this
paper, and so we may expect that the new principle in the offing
will have something to do with the unification of structure and
fecling, with overcoming the very opposition that Schiller
scems reconciled to in his comments upon the technical form of
philosophic thinking quoted above,

Kant had left aesthetics in a t'subjective! state,

that is, he had defined it in terms of the condition of the
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viewing subject. This is manifestly unsatisfying in as much
as it is the object before us, rather than our feelings about
it, which we find beautiful., By explaining this beauty in
terms of a harmony between the form of the object and the fac-
ulty of understanding, Kant had avoided any attempt to look
into the nature of beautiful form, for its harmony with the
understanding simply means that it is regarded with approval
and pleasure, i.e. that we find it beautiful. It says little
or nothing about the governing principle of such form, nor does
it allow us to 'understand! it. No 'objective' description of
the beautiful could arise from this approach,

In a letter written to his friend Kgrner late in
December, 1792, Schiller declared:
I think that I have discovered the objective idea
of the Beautiful, which is qualified, eo ipso, to
be the objective principle on which tdE?E—gg"found-
ed, and which Kant tormented his brain about with-
out success.>
He then proposed to write a dialogue upon the subject, to be

entitled Kallias, or Ideas on the Beautiful, and reported, in

his letters of the next two months, the progress of his thought,
The project was not completed under this title, and the train
of argument Schiller began here led eventually to the Aesthetic
Letters, which broadened the theme considerably, The iobjective
idea of the Beautiful® is not discussed, however, in the later
work, and oniy the s0 called “Kallias letters" (for so the
letters to Korner on this subject have come to be named) sur-

vive as witness to Schiller's theory of aesthetic perception,
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The opposition of structure and feeling mentioned
above makes its first definite appearance in the Kdllias letters
through a criticism of Kant's distinction of ¥puro® and fidepen-
dent” beauty, and in particular his refusal to recognize any

mediation between a discursive concept and an acsthetic percept:

he LKant] affirms, somewhat curiously, that ecvery
beauty which stands under a concept of an end is
not a pure beauty; that consequently an arabesque
of something similar, considered as beauty, is
purer than the highest beauty of Man, I find that
his observation may have the great advantage of
separating the logical from the aesthetic, but it
seems to miss the concept of the beautiful entirely.
Beauty shows itself in its highest splendor where
it overcomes the logical nature of its object, and
how may it overcome when there is no resistance?
How can it bestow its form upon completely formless
material®h

Kant had termed the beauty of an arabesque ‘pure” because its

form was not the form of something., Following his theory that

beauty pleases without a concept, being but the harmony of the
form before the mind with the faculty of understanding, he had
concluded that, not only could beauty exist without a recog-
nizable subject, but that the addition of such a subject could
not improve the situation, adding nothing positive in an aes-
thetic sense., Indeed, he thought the logical subject (concep-
tual) would only detract from the desired harmony, since it
provided another motivation for the mind .beyond aesthetic
contemplation, i.,e. the consideration of ends, Such mixed
beauty he termed *dependent?, and spoke of it as if 1t were in
some way weakened when compared to ¥pure? beauty. Since this

would mean, however, that the beauty of a sculpture by, let us
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say, Praxiteles, would be in <ome way inferior to that of a
minor but perfectly executed docoration, Schiller rebels.
Schiller's argument that beauty appears most power-
fully when it overcomes the logical nature of its object adds
an emphasis to the matter that Kant did not have., The third
Critigué did recognize the ability of beautiful form to draw
the mind away from any consideration of cnds into a “disinter-
ested contemplation® of form alone, but nothing was said about
the possibility that the overcoming of logical subject might
contribute something to the aesthetic effect, Schiller has a
very specific notion of the beautiful in mind however, and his
question as to how the form of beauty may be added to the form
of the subject roveals that he has attempted an 'objective?
description —beauty is now a specific form. The passage
continues:
I at least am of the opinion that Beauty is only
the form of a form and that which is called its
material must definitely be a formed material,
Complcteness is the form of a material, and beauty,
in contrast, the form of thc completeness, which
completeness stands in relation to beauty as a
material to a form,>
For all the difficulties in terminology that thesc two sentences
may produce, Schiller's point is quite clear: beauty is to the
form of a material as the form of a material is to the material
alone., It is thus called "the form of a form,% From this we
may infer that, had the material in question no specific form

of its own, beauty could not be added to it, for only a formed

substance may act as material to the form of beauty. The way
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is now open to a concept of beauty in which the logical nature
of the object involved is a necessary prerequisite for its
beauty (and very possibly determines the fheight'! of manifes-
tation of beauty), rather than a detraction,

Passing on, in the subsequent letters, to what he
considers a properly critical approach, Schiller sets forth a
number of categories of judgmoent (after Kant), the point of
which is that, even as a teleological judgment is an analogue
to a logical one (as is pointed out in the third Critique), so
an acsthetic judgment is an analogue of a moral one., We judge
freedom when we judge morally, but thc semblance of freedom
when we judge acsthetically. The form of beauty, then, is, in
some sensc, the semblance of frecdom, and so we get the central
notion of the Kallias letters: YBeauty is nothing else but
freedom in appearance.“6
Kbrner objects, at this point, to a priori proof,
The speculative method that Schiller has been following seems
to him 'subjective'; he evidently wants the thing pinned down
to examples, Schiller begins again in a more detailed manner:
Because only that Will which can determine itself
according to bare form is called free, so in the
sense~-world that form which appears to be deter-

mined purely through itself is a prescntation of

frecdom; an idea being presented when it is so
bound up with an intuition [ sensible ] that both
seem to share a single principle,

‘Freedom in appcarance is nothing else but the
self=-determination of a thing, insofar as it reveals
itself in intuition., One sets it in opposition to
every dctermination from without even as one sets
every determination through material grounds in
opposition to a moral action,




28
But, Schiller contiﬂﬁes, nb objects in nature, and certainly
none in art, are entirely self-determining. Thus, as we think
about the matter, nowhere can we find such self determination

in actuality. Art, however, does not deal with actualitics.

But everything alters when onc puts aside the
theoretical investigation and takes the object
as_it appears. A rule, an end, can never agﬁear
for they are concepts and not intuitions. e
actual ground of the possibility of an object
never falls, therefore, within the sensible, and
is s0 good as to bc absent entirely ‘as soon as
the understanding is not motivated8to seek for the
same,% [ source of quote unknown ]

Schiller is making an indirect or negative approach
to the subject, arguing that if the understanding is not moti-
vated to seek for a conceptual causal ground (or teleology) then
the object will not seem determined., Whatever is not present
for the mind at the moment of observation will not be present
in the appearance it observes., Through the negative, then, we
approach our goal:

for that which is not determined from the outside
is a negative representation for that which is
determined through itself, and indeed the single
possible representation of the same, for while one
nay think frcedom, he may never know it, and moral-
philosophy itself must make do with this necgative
reprdsentation, A form appcars free therefore,
when we neither find the ground theregf outside it
nor are motivated to seek it outside,
The actuality of freedom is supersensible and thus beyond human
experience, As such, it cannot become an object of knowledge.
We must be able to represent it to ourselves, however, since we

cannot avoid thinking of it (second Critique), and we do so
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through the negative representation of something (human action,
for example) which is not determined from the outside (from the
man's environment or bodily constitution). Because we repre-
sent frecedom in this manner, a form which does not appear
determined from the outside, nor motivates us to seck such
determination,appecars free, nceting our representation of
frcedomn,

As Schiller progrosses however, he becomes dissatis-
fied with a purely ncgative approach, He begins to move in the
opposite direction, and his next formulation adds that we must
at lcast think about the possibility of an external determinant
and reject it

because a bare negation can only become noticecd

when the Yant of its positive alternatives is

presumed,
Once this firm rejecction has taken 'place, it becomes an affir-
mation of the self-determining nature of the objéct, since,
according to our a priori rule of causality (everything that is
is caused), and object, gua object

nust prescnt itself as determined anq shouldl 11

thereforc lead us towards the determining factor
The understanding, it seems, is unable to ignore the causal
category, being the #faculty which sceks the ground of a

consequence",12

and thus demands that cause be assigned in
every case, When it cannot, duc to the rejection above, find

an external determinant, it must accept the only alternative,

and assign an internal one.
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Even this position is not, in the end, fully satis-
fying, and Schiller will move a little fuxther toward a positive
conception, He had, after all, set out to say something about
the objective qualiticc of the beautiful, but since his first
remarks he has spoken of the form of beauty only in terms of
the subject's position regarding it, Hc now atteupts to
qualify this 'form' more directly:
The object must possess and show such form as
admits of a rule, for the understanding can conduct
its activities only after rules, But it is not
necessary that the understanding know this rule
(for knowledge of the rule would destroy all
semblance of freedom, as is actually the case with
avery strong regularity), it is enough that the
understanding be actuated by a rule, however unde-
termined, One need only view a single tree-lecaf
and the impossibility that the diversity of these
has been able to order itself by accident or withe-
out some rule presses upon him, even though he
does not judge telcologically., The unmediated
reflection on the appearance of the diversity
proves this without any necessity that OE? under=
stand the rule and form a concept of it,
The point is that we can recognizec a pattern without being able
to say just what pattern it is., This is common experience, all
the more recognizable in the form that Schiller has cast it -
the scnse of a definite if unknown geometry governing the
variations of trece-lcaves, (Leaf patterns, by the way, can
indeed be mathematically described, but this does not detract
from Schiller's point that we recognize the presence of .a
pattern without the aid of such description.) But this famil-
iar instance has actually led to a crisis,

Schiller has transited slowly from a purely negative
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position to a positive onc. #Froedom in appcarance! began as
an appearance which neither secmed determined by an external
ground nor led the observer to scarch for one, This gave way
to an appearance which led the observer to search for a deter-
mining ground and caused him to rejcect the possibility of an
external ground, thus choosing the alternative, Our last mod-~
ification shows Schiller insisting that "Freedom in appearancet
must be the result of a specific type of form in the object,
this form being, evidently, the causec of our inclination to see
it as determined from wifhin rather than from without., We
have comc to the point at last, for if Schillcr wants to arguc
that #lreedom in appearance® is the same as beauty, and would
keep as well his earlicr suggestion that beauty is the ¥form
of a form,* then he must show “Frcedom in appecarance’ to be a
type of form, and it is high time that he tell us what type.

50 he does, or at least trics to, but he is on precarious
ground here, and iz aware of his danger.

Schiller began with the notion that he would add an
"objective' side to Kant's acsthetics, He considers himself a
Kantian, and thus he takes his modifications of Kant to be
minor, his major contribution being an addition rather than a
correction, (Hegel, as we have seen, thinks otherwisec.) But
Kant put scrious restrictions upon the possible content of
intelligible thought, and Schiller is beginning to chafe against
the bit, It is immediatcly understandable that once we find an
external determining cause for a particular condition of an

object (the motion, let us say, of a billiard ball), we cannot
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see that object as self-dctermining. But there are two further
types of 'external determinants' that are less obvious to the
casual reader, One is hidden in the teleological judgment,
For instance, if we assume, upon studying the human body, that
the heart beats 'in order to circulate the blood,! we read into
the simple fact of a beating heart and its conscquence (circu=
lation) the purposc that a creator might have had in mind when
he 'made' the body. As long as any such intelligent ends are
assumed for natural cvents, thosc cvents exist, to some degree,
'for the sake of'! those ends, and arc therefore determined by
considerations that go far beyond the cvents themselves,

This is why Schiller is careful to exclude the
teleological mode of judgment, and the corresponding represen-
tation, in the quote above, Kant had said that we must reprresent
come things (like organic life) teleologically, but could not
investigate the result of such a representation scientifically
sincc the tcleological notion put the determining ground beyond
the sensible phenomena, We look upon a body as if it were
planned, but arc forced to place the originator of the plan
beyond the phenomenal world (a devine intelligence perhaps)
and thus beyond investigation, If "Frcedom in appearance’ vere
predicated of a form (appearance) which was produced through a
teleological mode of representation, the title would contain
a contradiction, for to appear planned by some non-phenomenal
power is manifestly to appear unfree, But we may sce tree-
leaves as patterned according to law whether we judge teleow-

logically or not, Their pattern cannot be, therefore, the
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result of a teleological representation,

The other less obvious 'external detcrminant' is, it
would scem, simply a concept itsclf, Any and all human con=-
cepts, according to Kant, arc analytic-universals, They name
general characteristics or laws, and cannot determine the
specific nature of anything, or to put it in a more definite
manner, they treat their subject inorganically, Inorganic
phenomena may be treated as if they were produced by combination
of cortain characteristics and conjunction of certain laws, We
nay find satisfaction when watching the collision of billiard
balls, for cxamplc, by combining our concepts of inertia,
reciprocal rcaction, friction, elasticity, and so on under the
broader catcgories of causality and the laws of lpgic, but we
cannot feel the same way about a living body, Here we want
somc principle that determines the manner in which the analytic-
universals are combined in the particular species we are cxamine
ing. The conceptual definition of the dog family will include
all those characteristics that have been found to be collected
in the animals as empirically met. This dllowsus to identify
and handle the specics logically, but it does not provide the
causal determinant which makes a dog this sort of animal and
no other, When we look at the animal, we take it for granted
that some organizing principle has governed its formation, and
we feel supported in our judgment by the fact that the dog
passes the samc characteristics on to its offspring, and they
to theirs, but we do not find (in terms of eighteenth century

science) this principle. Thus our reason for resorting to
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tecleological judgment, Only what Kant calls a gynthetic-
universal could supply the needed unifying principle, but
these are beyond the human ming,

If all concepts arc analytic-universals, then none

arc capable of providing an organizing principle for a particu-
lar object or oven spccies of objects, since they simply record
the collection of characteristics by which such an object or
species is identificd, rather than tho determinant by which
thosc characteristics arc brought into one unity., For this
reason, thoy are in a certain sense oxternal to any particular
object, handling it "from the outsido' rather than rcvealing its
organizing essence, And, of course, as Schiller points out in
the quotc at the top of page 20, the concept, inasmuch as it is

a conceit and not an intuition, ¥can never appear,’ cannot be

phenomenal in the object. Again, only a synthetic-universal

could do this, for such a concept would be intuitive, producing
its own intuition and therefore 'appearing.' For these
reasons, ',..every concept is something external, over against
the objcct";14 and to identify the 'rule!' of a form conccp-
tually would be to destroy any appearance of frcedom, To find,
for instance, that our trec-leaves arc variations on a logar-
ithmic spiral, and to identify that wathomatical concept with
the pa@tern we sée, would be to find an external determinant
behind the form, logarithmic spirals being a law genecral to
nany phenomena and not particular to plant life,

On the other hand, if the form in question cannot

be identified with a definite concept, it must still seem as
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1 if it were governed by a positive rule - the undorstanding must
grasp it with a certain clarity, as we recognizc pattern in
tree~leaves without any doubt that some lawful order is indeed
present, The 'crisis' mentioned above arises from this dual
requirement: the form must be clearly lawful, but must not
reveal a conceptual law, Conceptual treatment will clarify,
for the mind, the nature of an event, and without such an ex-
planation we feel that we do not yot understand what we are
observing, Thus the phenomena of the physical sciences remain
opaque to the mind, results of the working of unknown laws,
until we have reached a conceptual analysis, Tlcnthe whole
becomes (if our analysis is complete) transparently clear.
This samc sense of satisfying clarity, says Schiller, should
accompany our perception of the beautiful, but it cannot
originate, in this case, from conceptual analysis, The 'reflec-
tive understanding! should never be motivated, in fact, to seek
for such conceptual explanation, since the immediate perception
precludes it:
The beautiful is a form that is self~explanatory;
but self-explanatory means herc to clarify itselfl
without the help of a concept. A triangle explains
itself, but only through the mediation of a con-
cept. A serpcntine line explains itself without
the medium of a concept,
One nmust say therefore that the beautiful is a

form which demands no explanation, %r which
clarifys itself without a concqpt.l

In order words, a form which acts, for the mind, as if it were

a synthetic-universal, an intuitive concept, in which thought

and perception are one,
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Since we arc speaking of appearances rather than
reality, there is no dircct break with Kant in this, but it is
dangerous ground. Even appearances arc soue typc of reality
(qua appearance), and Schiller does not manage to ecxplain. how
such an appcarance is constituted, He speaks of the Nature
of a thing, or interchangeably, its Person, as the principle
of determination of a self-determined thing, but his discussion
of this usagc is indeterminate, assigning to this Naturc or
Person the source of an object's uniqueness but clarifying no
more than this, Once he has established the terminology how-
ever, he is not afraid to use it in a very positive manner, So
we find that Nature is
The inner principle of existence of a thing, or

conjointly, when considered as the grougd of a
forn: the inner necessity of the form, 1

and “Nature in artistic preecentation” is

the pure harmony of the inner essence with the
form, a rule which is both given and observed by
the thing itself. (On these grounds the beautiful
is the only symbol in the sense-world of that
which is consumated or perfected in itself, for
unlike the practical, it does not need to become
related to something external, but it itself both
cormands and Esarkens and brings its own law to
fulfillment.)

At this point, we cannct really accept this as Kantian even if
it does refer to appearances rather than reality, and Schiller
has taken an irrcvocable step.

| The phrase %Frecdom in appearance" was meant to

indicate that it is but apparent frecdom, not real frecdom, that
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is spoken of here, No deception is involved, of course, for
Schiller follows Kant in claiming that art is not deceptive
(except by aécident, as when it may deceive an audience it was
not intended for, let us say a young child)., The viewer (of
visual art) knows that he is not looking at something self~
creating, but something man-made. What he delights in, accord-
ing to Schiller's statcments, is the harmony between the ¥inner
esscnse' and the outer form, the apparcnt production from
'inside out.,' The artist is therefore showing us what such
production would look like, if it were actual, Let us dissect
the example.

The term ‘appearance' is applied to tho image in
order to differentiate it from a material fact, It looks like
freedom, but it is not actually; true self-production is not
really there. On the other hand, form of some kind is most
certainly present, and we are to assume that this form is in
harmony with an "inner essence,” The latter entity must also,
it would seem, be present as an actual quality of the 'appecar~
ance', even as is the form with which it harmonizes, or else the
image could exhibit no such harmony, and thereforc, no semblance
of freedom,

In order to insure clarity on this point, let us
take it from another angle, The thing to be imitated, to be
shown in scmblance, is freedom, Freedom would be sclf-produc-~
tion, and would appear in the sensc-world through an object
which exhibited to immediate perception both its inner deterw

mining principle and the outer form which obviously derives
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from that principle. The mannor of imitation tharefore, will
be the creation of an image which exhibits these elcments.
(The image will be, of coursc, man-made, for the inner principle
did not actually crcate the physical rcality of thc image, this
being a result of human offort. Even so, the viewer, who
recognizes that the image was man-made, may enjoy contempla-
tion of the harmony betwecen these two principles, i.c. conteome
plation of the beauty of the image. It is tho prosentation of
the 'idea' he appreciates, not the physical fact,) But no
'appoarance! is present unless these two eleoments constitute
it. Thus it is not these elements, the determining principle
and harmonizing form, which the artist creates a semblancoe of,
but rather these which, by being prescnt in the form of the
image, create a semblance of frcedom,

The inescapable conclusion is that the humaia mind
must be capable of grasping both a form and a principle which
may relatc to that form as a rule which works from the whole
to the parts, 1If the latter (the synthetic-.universal) could
not be thought, then neither could it be contomplated in a
beautiful object, and no 'appearance! of freedom could be
crcated, Schiller has overstepped Kant's limits without

admitting it, but he will shortly correct that ouission.



TIT Schiller and Goethe

Schiller's university training was that of a physi-
cian, He was impressed into the army as a doctor and sent to
study nedicine at the Military Acaldemy of The Duke of
Wirttemburg, The liberal attitudc which prevailed therc en-
sured that studentes would bc confronted with a maximum diversity
of views, and Schiller became familiar with the deductive methe
ods of Descartes and Leibnitz as well as the inductive empiri-

cism of the Fhilosophes and thc commor sense philosophy of

Reid and Ferguson. One notablc result of thiz exposure seems
to be Schiller's sense that philosophy in his time could not
reconcile the mental and bodily naturcs of man, His first
dissertation, written in 1779, treated the problem of unificas-

tion of these two aspects, but from this time until his first
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acquaintance with Kant, the problem scemed to him unsolved.
Intensive study of the second Critique led him to new views of
the matter, He thought, for a while, that Kant had success-
fully mediated the split betweeon mind and body, rationslism and

enpiricism, With the publication of On Grace and Dignity in

1793, however, a fow months before the Kallias letters,
Schiller put forward what he took to be a challenge to Kant,l
arguing that the scnses nust be nourished if the spirit is to
be rich as well as pure. As we have already seen, he had been
developing a position, during these ycars, which would repre-
sent a far more serious attack when it emerged from his private
to his public writings,

A mediation between empiricism and rationalism was a
general demand of thec age, but Kant had attempted it without
rcecourse to intuitive ideas, or indeed, upon the basis of their
strict exclusion, The whole structure of the first Critique,
and therefore of Kant's succceding writings, is built from
the founding notion of a human mentality which cannot rise to
"intellectual intuitions," and cannot therefore mediate,
knowingly, between body and mind, Whatever synthesis of these
two may arisc from faith and will, none can cver arise from
knowledge itsclf, for the truc ground of unity between the
elements of man is the "super-scnsiblc substrate’ which one
must, according to the laws of Reason, think, but can ncver
know. The obvious alternative to such a position, namely, the
postulation of intuitive mind, had not been attempted (except

by Reid in Scotland), since Kant's criticism of 'postulated
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motaphysics®' was too devastating to risk an encounter., Schiller
himself felt this way for a good length of time, but eventually
something pushed him into the effort, Critics offer various
hypotheses as to what the spur actually was; most concluding
that his own "poetic expericnce! was the decisive factor.2

We may, of course, scarch the Kallias letters for
evidence of this, They are far richer than I have shown, and
include a good many empirical examples, The question would
remain somewhat doubtful by this route, however; for no matter
how convinced we become of Schiller's own sense of cxperience,
we could not tell, from the letters, whether this scnse was
correct or not, the empirical examples being entirely inadequatc
The important question, at this point, is not Schiller's belief,
but its truth or faleity, If men can think intuitively, if the

mind is capable of synthetic-universals, then cpistemology

itself must undergo a profound change, and both aesthetics and
science have new ground to investigate, There can obviQusly be
only onc nanner of investigation of the question, Kant is
correct in rejecting a postulated metaphysics; if intuitive
capacity is present, it must be found empirically.

This is why, at this junction, we must turn from
aesthetics to scicence proper., Here the question of empirical
methods receives direct scrutiny, and the evidence we are secke
ing is more likely to come into view, The turn is not without
historical precedent, however, for both Schiller and Goethe,
the two greatest German writers of their period, led the way,

These two men, destined to become firm friends, did
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not meot until the surprisingly late date of 1794, They had,
of course, read each others work long before that, but Goethe
disapproved of the writings of the Romentic school, and,
jdentifying The Robbers with it, avoided its author, Schiller
was antithetical in his own way towards Goethe, and neither
cared to bring about a mecting. Yet quite by accident, they
met in 1794 at a lecture sponsorcd by the scientific society
of Jena, and struck up a conversation. Goethe reccords the

incident:

By chance we left the hall together and he began
a conversation. He appeared to be interested in
the lecturcs, but remarked with great insight, and
to my pleasure, that such mangled methods of
regarding Nature could only repel & lay person who
night be otherwise willing to venture into the

sub ject.

T answereod that perhaps even to such experts
such a method would be uncongenial and that there
might be another way of considering Nature, not
piecemeal and isolated but actively at work, as she
proceeds from the whole to the parts. Schiller
oxprossed the dosire to have the point clarified
through discussion, though not concealing his
doubts and recfuging to grant that my views owed
their origin to experience.

We reached his house; the conversation lurcd me
4n, I gave a spirited oexplanation of my theory of
tho metamorphosis of plants with graphic pen
sketches of a symbolit plant, Ho listened and
loocked with intorest, with unerring comprchension,
but when I ended he shook his head, saying "That
is not an empiric experience, it is «a idea.% I
was taken aback and somewhat irritated, for the
disparity of our viewpoints was here sharply do=-
lineated,.,Controlling myself, I replied, "How
splendid that I have ideas without knowing it, and
can see them before my very eyes!"5

The incident is almost too archotypal to accept. Schiller,
replying, as Goethe says later, with the outlook of "trained
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Kantian,” cannot believe that an idea which goes beyond what
one would call ‘simple observation of sense,' or actually
simple empiricism, can be an experience. He supposes that it
is a hypothetical interpretation of the simple empiric obsoer-
vations supplied by the rational side of man, Goothe, who does
not think in terms of this duality, cannot understand that his
texperience! is also an idea, and claims that ho sees it before
his very eyes! Schiller's position is one of unmediated duality,
Goethe's of naive unity, and a 'dialectical friendship' has
begun,

Schiller and Goethe continued this discussion in
their letters, and within a shor time, Schiller, now thoroughly
jmpressed with the wisdom of his friend's naivete, attempts to

outline his mental character:

My recent conversations with you have put the whole
store of my ideas into a state of motion, for they
relate to a subject which has actively engaged my
thoughts for some years past, Many things upon
which I could not come to right understanding with
myself have received a new and unexpected light
from the contemplation I have had of your mind.
(for so I call the general impression of your ldeas
upon me). I needed the object, the body, to
scveral of my speculative iaeas, and you have put
me on the track of finding it. Your calm and
clear way of looking at things koops you from
gotting on the by-roads into which speculation as
well as arbitrary imagination--which merely fol-
lows its own bent~ware so apt to lead one astray.
Your correct intuition grasps all things, and that
far more perfectly than what is laboriously sought
for by analysis; and because this lies within you
as a whole, the wealth of your mind is concealed
from yourself, For, alas, we only know what we
take to pieces, Minds like yours, therefore,
celdom know how far they have penetrated, and how
little cause they have to borrow from philosophy,
which, in fact, can only learn from them, Philos-
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ophy can merely dissect what is given it, but the
giving itself is not the work of the anelyser but
of genius, which combines things according to
objective laws under the obscure but safe influ-
ence of pure reasoONe...

You soek for the necessary in nature, but you

seck it by the most difficult route, and one which
2all weaker minds would take care to avoid, You
look at Nature as a whole when seeking to get light
thrown on her individual parts; you look for the
explanation of the individual in the totality of
all her various manifestations, From the simple
organism you ascend step by step up to those that
are more complex, in order, in the end, to fornm
the most complicate of alle~eman--out of the mater-
ials of nature as a whole. By thus, as it where,
imitating nature in creating him, you try to pene-
trate into his hidden structure. This is a great
and truly heroic thought, which sufficiently shows
how your mind forms the whole w8alth of its concep-
tions into one beautiful unity,

Goethe accepted the characterization, and Schiller, anxious to
clarify fully the distinction between their two naturcs, went

on, in a later letter, to characterize himself:

I hover, as a hybrid, botween ideas and perceptions,
between law and feeling, between a technical mind
and genius, This it is that, particularly in my
earlior years, gave me a rather awkward appearance
both in the field of speculation as well as in
that of poetry; for the poetic mind generally got
the better of me when I ought to have philosophied,
and my philosophical mind when I wished to poetise,
Even now it frequently onough happens that imagine~
ation intrudes upon my abstractions,_and cold
reason upon my poetical productions.5

Goethe had impressed Schiller as a man and an artist,
but their discussions began on the topic of scientific method,
What changes can we find here to compare with his former posi-

tion that Goethe's sketch must represent not an experience but

a hypothesis? There seems, for onc thing, to be a tacit
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recogni£ion of Goethe'!s claims in phrases like #Your correct
intuitian grasps all things" [italics mine], uMinds like yours...
seldom know how far they have penetrated,% Vimitating Nature in
creating him,"” and so on, for the studies in plant morphology
that produced the sketch and its interpretation are an example
of the gencral approach described. Schiller has modified his
first stance quite ear}y, it would seem, in what was to be a
ten year discussion (hc died in 1805).

0f coursec, if Schiller wanted a means of domonstra-
ting that intuitive thinking was indeed possible, he could not
have come by a better windfall than a great intuitive artist
who had developed a method of investigating Nature compatable
with his artistic production., It was almost a godsend that

Schiller and Goethe began on the topic of empirical method-

ologies, for whether Schiller recognized it or not, this had
become, by now, tho crux of his aesthetic arguments. He
needed assurance that Kant could actually be superseded on
this point without danger of falling back into 'postulated
metaphysics.! Given such assurance, he could proceed with the
implications that the Kallias project had brought to his mind,

the picture which iz presented finally in the Letters on the

Aesthetic Education of Man, a text which revises, not only

Kantian aesthetics, but also Kantian morality.

When Schiller began the work of recasting the letters
on aesthetic education (originally sent to his Danish patron
some years before) in order to form a publishable treatise, he

received, as part of his continuing correspondence with Goethe,
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a letter containing a small essay which Goethe introduces with
the hope that Schiller, whose powers of thinking make him
(Goethe) feel like a child, will undertake the labor to criti-
cize., The title of the essay is "How far can the Idea that
Boauty is Perfection allied with Freedom be applicd to Living
Organisms,” and it treats briefly such questions as the role of
subordination and coordination in the organism, limitations of
free play of organic forces by particular actions, development
of character within the sphere of beauty, %Do such questions
not% asks one critic, ¥reflect the central problem of aesthetic

6

education as Schiller finally posed it?"#~ More important,

however, to our present concern, is the identification of
beauty with the freedom and perfection of the forces of the
organism. This is extremely close to Schiller's thesis in the
Kallias letters (which are unknown to Goethe), but it is drawn
from the sphere of natural science by a man who can back it up
with empirical cvidence of a much different sort than Schiller
had been able to bring forward,

There are two portraits of Goethe in the Aesthetic
Letters; one as the ideal artist of letter IX, and the other
as the idecal scientist of letter XIII., The second portrait is
worth quoting in full:

One of the chief rcasons why our natural sciences
make such slow progress is obviously the universal,
and almost uncontrollable, propensity to teleo=-
logical judgments, in which, once they are used
constituitively, the determining faculty is sub-
stituted for the receptive., However strong and

however varied the impact made upon our organs by
nature, all her manifold variety is then entirely
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lost upon us, because we are seeking nothing in
her but what we have put into her with all the
impatient anticipations of our reason, If, then,
in the course of centuries, it should happen that
a man tries to approach her with his sensc=-organs
untroubled, innocent and wide open, and, thanks
to this, should chance upon a multitude of pheno-
mena which we, with our tendency to pre-judge the
issue, have overlooked, then we are mightily
astonished that so many eyes in such broad day-
light should have noticed nothing., This premature
hankoring after harmony before we have even got
together the individual sounds which are to go
into its making, this violent usurping of author-
ity by ratiocination in a field where its right
to give orders is by no means unconditional, is
the reason why so many thinking minds fail to
have fruitful effect upon the advancement of
science; and it would be difficult to say which has
done more harm to the progress of knowledge: a
sensc~faculty unamenable to form, or a rsasoning
faculty which will not stay for content,

Again we see the only enemies: crude empiricism and speculative
rationalism, but now they arc both transcended by something
else =a man who knows how to ‘'read' the phenomena themselves.
It may be useful to compare the passage above (published in
1795) with Schiller's analysis of his friend's science as con-
tained in their correspondence (of 1798). Schiller proposes

to test cach type of thinking, simple empiricism, rationalism,
and Goethe's dialectical unity of the two, ‘according to the
categories® of the first Critique. (If he has dropped the
Kantian limitations, he has not becen able to dispense with
Kantian architecture.) He begins with Ycommon empiricism,®
asserting that this pole, taken in its crudest form, is nothing
but the immediate perception of sensc in an isolated instance,
As such, it cannot really claim cexperience, for it shys away

from the rational power of combination (and of course, the



48
tempiricists' of his day lean toward it), On the other hand,
rationalism gives birth to the 'philosophical phenomenon® and
the possibility of error. (In a simplc judgment of sensec,
after Aristotle, there can be no error, but this possibility
is called into oxistence by the act of synthesis.) Arbitrar-
iness iz the chief danger, for the thinking faculties have
their own habitual bent, and are inclined to substitute them-
selves for the object under examination, We come finally to

tirational empiricium®:

The pure phenomenon which, as I think, is one
with the objective law of nature, can be got at
only be rational empiricism., But, to repeat it
again, rational empiricism can never begin directly
with empiricism; on the contrary, rationalism will
in all cascs first lie between them, The third
category arises at all times from the union of the
first with the second, and thus we also find that
it is only the full activity of freely thinking
faculties togother with the purest and most exteone
sive activity of the sensuous powers of perception,
that leads to scientific knowledge., Rational
empiricism consequently will effect both these
things: it will exclude arbitrariness and call
forth liberality: the arbitrariness which influ-
ences the mind of man towards the object, or
blind chance in the object and the limited individe-
vality of the singlc phenomenon towards the power
of thought., In a word, it will grant the object
its full right by taking from it its blind power

the accidental in the singlc case , and procure
for the human mind its full (rational),freedom by
cutting it off from all arbitrariness.8

Not only the 'perfect scientist! of the aesthetic
letters, but also the notion of the Yaesthetic state' is recog-
nizable hore, Compulsion, from whatever quarter, sensible or
rational, has vanished, and a third power has entered which

turns out to be the perfection of both the sensible and
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rational parts of man, Readers of the aestheotic letters will
remember that Schiller returns no less than nine times to the
demand for a 'third thing,' resolving a whole series of opposi=
tions, and that the clusive 'third' which is forever reappear-
ing as the nceded element is eventually found in a unity of the
will (Spieltrgib) which perfects both the sensible and rational
natures and cnds their opposition, bringing them, in a heighte
ened and more perfect form, into a unity. But here, instead
of the aesthetic statec of the creative artist, it is the con-
templative state of the scientific observer that is described,
The seeming contradiction (a scientist should certainly not act
as a creative artist when attompting to discover the true nature
of his object) is easily resolved when one recalls that the
concept of Maesthetic state,” while perfectly modeled in tho
act of creation, is also applied to the act of appreciation,
Not only the painter of a picture, but his audience as well,
must reach such a state in order to: mecet thc demands of their
respective roles. The scientist, it would seen, must reach
what seems to be an Hacsthetic state’ in order to 'appreciate!
the nature of his perceptions, even as the gallery~visitor must
attempt to 'put himself in tune' with the paintings by discove
ering their diction.

The fact that we are specaking of a type of aesthetic

state helps explain why Schiller talks of a pure phenomenon

which is ‘one with the objective law of nature," The law must
be, for the mind, a rule, but here it is also a phenomenon, It

is discovered therefore by an intelligible perception, an
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aisthesis (we remembor the notion, in the Xallias letters, of
a perception which was an idea as well, a form which explained
itself)., Even so, if we look into Goethe's writings for evi=
dence of this, it is easy to locate the type of .thing that
Schiller must be spcaking of. In an essay upon his morpholog=-

ical method, Goethe writes

Tn Dr, Heinroth's book on anthropology, a work
to which we shall return repeatedly, the author
speaks favorably of my character and work, In=-
deed, he calls my method of procedure unusual,
paying that my capacity for thinking is objectively
active, By this he means that my thinking 1s
never divorced from objects, that the elements of
the objocts and my observation of them interpene-
trate, become fused in the process of thought;
that my observation is itself a thinking, and my
thinking is a way of obscrvation; and this is a
method to.which my friend Heinroth gives his
approval.9

After prosenting some recollections drawn from his practice as

a poet, he presents this example from his scientific work:

It was likewise with the concept that the skull
consists of vertebrae, The threc hindmost parts I
soon recognized, but not until the year 1791, when
I picked up a battered sheep's skull from the sand
of a dunelike Jowish cemetery in Venice, did I
realize that the facial bones likewisc could be
interpreted as originating from vertebrae., I
clearly saw the transition from the first wing=-
Yone to the ethmoid and the conchae, and thus had
a view of the YBOle in its most general aspects.

italics mine |

Ho also, according to his words to Schiller, Fsaw' the idea of
an archetype of plants ¥“before my very eyes.” The claim to
intelligiblc sisthesis is impossible to miss, although its

nature is not yect clecar,
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The concept of an aesthetic method of thought
(intuitive) was refered to by both Gocthe and Schiller by the
verb darstellen: to present or represent. Schiller termed the
mode of thinking which grasped the whole rather than the sepa=
rated parts ¥darstellend denken' (thinking prosentationally).

Goothe was fond of warning that, unlike discursive analysis,

morphology “nur darstellung und nicht erklfren will¥ —is aimed

only at presentation rather than discursive explanation.ll

Agnes Arber, a British morphologist who made a study of Goethe's
work and of the meaning he ascribes to this key term (darstel=

len), tells us:

as uscd in morphology it may perhaps be rendercd
by the phrase interpretative ortrayal, or inter-
nalised rc resenfafion. The morpﬁo%ogist has to
aim at whag The portrait painter achicves when he
adds intellectual insight to the mastery of tech-
nique, so that his picture becomes a revelation

of personality, as soenlEhrough, and expressed in,
the external linaments,

Writing upon the intention of his morphology, Goethe recviews
the admitted successes of the mechanical methods of natural
science (thosc which Schiller termed ¥mangled#), praises them,

but then continues:

But thesc analytical efforts, continued indefinitdy,
produce many disadvantages, The living may indeed
be separated into its elcments, but one cannot put
these back togcther and revive them, This is true
even of inorganic bodies, not to mention organic
ones.

For this rcason, the urge to cognize living
forme as such, to grasp their outwardly visible
and tangible parts contextually, to take then as
intimations of that which is inward, and so master,
to some degres, the whole in an intuition, has
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always ariscn in men of science, How closely this
scientific demand is tied to the artistic and :i.mii-3
tative impulses nced not be worked out in detail.

That these things are indecd very closc however, Goethe admits

in the introduction of his Farbenlchre:

Indeed, strictly speaking, it is useless to
attempt to express the nature of a thing abstract=-
ly, Effects we can perceive, and a completc his~
tory of those effects would, in fact, sufficiently
define the naturc of the thing itself. We should
try in vain to describe a man's character, but let
his acts be collected ani an idea of his character
will be presonted to us.th

(The character being #that which is inward," and the acts the
tintimations.%) The identification of his own mcthod, when
applied to human character, and the work of the novelist or
biographer is obvious. Of course, the creative artist, the
novelist, would not only collect but invent the acts portrayed,
whercas the biographer and Goethean scientist would but collect
what nature provides, The 'reading' of the result however, is
the samc in all cases, and demands a certain type of aesthetic
state, in which the mind grasps thec whole in order to interprect
the parts, rather than the other way around,

Here we have Schillerf's program of the Kallias
letters being repeated in terms of scicntific method, His
Yiinner cssensc' or 'Nature” or #Person" (character?) is the
intuition of the whole, and this is expressed in the external
form (outward parts). The rule of the object is found in a

perection that is also a thought, a phcnomenon that clarifies

(presents) itself without discursive explanation, and, most
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important of all, works from the unity of the whole to its
parts, This last ic a domand which is characteristically
Goethean, He was ncver, as he once remarked to Falk, ablec to
be satisficd with an aggregate of picces:

What do the picces help me? or their names? I
want to know what so inspirits every single part
that it secks out the other, cither to scrve or
to command it, according as the law of reason
innate in all things qualifies, to a higher or
lower degrec, this for this role, that for that,
But just gpon this point there rules an overall
silence,

If there can bo any further doubt that Goethe is

speaking of synthctic-universals, we may secure his direct

testimony on this very point., Schiller insisted that he read
Kant, and so he did, The threc Critiques werc difficult going
for a man as philosophically naive as Goethe, but he dutifully
worked through them, finding littlc to his liking until he
reached the third, Herc he felt some sympathy for the problems
treated, and especially for Kant's rcjection of the simple=-
minded teleology that was then rampant in the sciences. One
passage caught his attention in particular however, for it
secmed to relate directly to his own work, Herc he even dared
venture into print in opposition to the great philosopher:

the following passage 3rd Critique was highly

significant to me:

#iIn contrast to our own analytical intellect,

we can conccive of an intuitive onc which proceceds

from the synthetically universal (the concept of

the wholc as such) and advances to the particulars,

in other words, advances from the whole to its

parts...At this point it is not necessary to prove
that such an intellectus archetypus is possible,




oh

but merely that we are inevitably led to it when we
contrast our own analytical, image-requiring intel-
lect (intcllectus ectypus) with its own fortuitous
character, and that the ideca of an intellectus
archetypus would contain no contradiction.®

To be sure, the author seems to be referring to
godlike understanding; yet since it is possible
in the moral realm to ascend to a higher plane,
drawing closc to the Supreme Being through faith
in God, virtue, and immortality, the same might
well hold true for the intellectual realnm,
Through contemplation of ever=creative Nature we
might make ourselves worthy of participating intel=-
lectually in her productions, Had not I myself
cecaselessly pressed forward to the archetype,
though at first unconsciously, from an inner urge;
had I not even succeeded in evolving a method in
harmony with Nature? What then was to prevent me
from courageously cmbarking upon,the adventure of
reason, ai6the 0ld gentlemen of Konigsberg himself
calls it?

The interpretation of the second and third Critiques is not
here an issue., For our purposcs, it is Goethe's claim to eme
piric verification of an “archetype,” an intuitive concept,
that forms the important content of the passage.

For some, Kant might be intorpreted in such a manner
as to allow the widest degree of freedom, even to the point of
a postulation of intuitive insights. Many later thinkers were
and are yet fond of such loosencss, and Goethe seems to be
appealing, in the quote above, to such an interpretation.

(But not, as I have already mentioned, on the basis of this
interpretation. The foundation of Goecthe's appeal is empirical,
and thus he docs not really have to appease the Kantians,)
Schillor made less fuss about the matter. As soon as he had
reassured himself, through Goethel!s work, that his leaning to=-

wards intuitive thought was not merely a speculative dreaming,
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but could actually be supported by scientific cxpericnce (ex=-
perience made rigorously self-rcflective), he let go of Kant's

limitations once and for all, The Acsthetic Letters arc not,

as Hegel noticed, subservient to the Critiques. Kant is uti-

lized there with critical intent, but has been left behind in
the positive synthesis. As Schiller wrote in 1795:

Whenever it is a question of merely demolishing,

or of attacking other people's dogmas, I have pro=

ceeded on strictly Kantian lines. Only wherc I am

~ concerncd to build something new i; my own do I
find myself in opposition to him,

The accomplishment of the Critigques could still be very useful
in separating mere postulation from actual evidence. Schiller
would no longer be bound within their limits howover, and in

1796 he wrote the following distich for publication in Xenien

and addressced to Kant:

Zwei Jahrzehnte kostet du mir: zehn Jahre verlor ich

Dich zu begreifen, und zehn, mich zu befreien von dir,

Two decades you cost me: I lost ten years 18
To grasp you, and ten, “o frec myself from you.



IV Gocthe

In his Maximen und Reflexionen Goethc wrote

The beautiful is a manifestation of secreot laws
of Naturc which, withoEt this appearance, would
remain forever hidden,

What he means by this may be more closely seen when it is com=-

pared to two following statements:

Beauty requires that a law come to manifestation,
The Rose for cxample.

Tn the blosson the law of vegetable growth comes to
its highest appearance, and the Rose is but the
pinnacle of this appearance.

The pericarp can still be beautiful.

The fruit can never be beautifvl, for herc the
vegetable law reverts to itself (into simple law),

The law, which comes into manifestation in the
greatest freedom and according to its own conditions,
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brings forward the objectively-beautiful, which
nust, of course, fin% a worthy subjoct by whom
it may be perceived,

Schillor had spoken, in the Kallias letters of the process of

idealization, by which the artist enhances an ordinary reality

into a beautiful image, bringing the essential nature of the
object into appearancc. This thature! was, as we saw, a type
of inward law or rule. Goothc applies the same rclations to
nature, finding that the beautiful is always a manifestation of
law, and qualifying this with the addition that such law must
be shown in the immcdiate appearance of the object, and that it
must manifest Yaccording to its own conditions% (freedom);.Thué
the beautiful in naturc arises when conditions are such that
they allow the organism (spcaking only of the beauty of living
things) to reveal its inward law in the outer forum, This hape
pens, in the case of plants, most often with the flower, lcast,
it would seom, with the fruit (I think it is the fruit of the
rose itself that he is speaking of in the selection). Of
course, the conditions of growth determine whether this inner
law may comec to greater or lesser manifestation:
Her intentions Nature's are always good always
aimed at manifestation of law but not so the condi=-
tions necessary to make these manifest. The oak,
for instance, is a tree that can be very beautiful.
But what a favorable juncture of circumstances l1s
required before Nature succeeds f0£ once in pro=
ducing a truly beautiful spccimeni

The artist is dependent upon his materials and his

own skill, These are limitations, but if the skill is great, he
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may hope to surpass the degree to which Naturc is able to
manifest her laws in her own material, for she is everywhere
dependent upon local conditions, Plants, for instancc, do not
grow under optimum conditions, Thoy may be bent, stunted, ctc.
by the forces of their environment, and no one stands by to see
that this does not happen., The artist, however, aims at a mere
semblance of the reality that is Nature's intcention, although
not her accomplishment, and thereforc has the chance of suc=
cceding in his endecavor that Nature lacks, Becausce of this
relation, the artist cannot be satisficd with mere imitation,
but must aim at something higher than the natural productions
about him:

It is the highest task of every art to employ
appearance to crecate an illusion of a higher
reality., But it is a false endeavor to carry the
realization of appearance to such a point as tg
leave nothing in the end but ordinary reality.”

The “higher reality' is, of course, a more perfoctly realized
object than that found in naturc., The mistake, carrying one's
imitative work so far that reality rathor than ideality begins
to be imitated.

This is identical with Schiller's notion, and it is
also quite similar to any number of Neo~Platonic aesthetic
theories. Schelling and Hegel will also put forward a similar
line, It should raisc little wonder that Goethe's writings did
not attract much historical notice., A historical commonplace,
an addenda to Schiller, a preparation for Idealist aesthetics,

or for some, an example of the thinking of one of Germany's
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most balanced human beings, a man who sct a mark for personal
culturc which is still an ideal for those who carc for such
things., But where, in any of this, do we find something to
develop, & possibility yet to be investigated?

Actually, the ‘possibility’ I am speaking of is quite
easily seen when onc looks at the picture from the correct
angle, It is a habit of most modern readers however (including
critics), to assumc that whatever sounds traditional or Ideal-
istic is also purely speculative, Even so, the *law of vege=
table growth" is, to most minds, just what it first secmed to
Schiller, an idea rather than an cmpiric cxperience, these two
things being distinguished from cach other by exclusive alter-
nation, The aesthetic theory behind Gocthe's remark about
"law' cannot be so. interpreted, as we have seen, for it requires
that the 'law' be both idea and empiric experience --that it
act as a rulc and also ‘'appear.' Let us cxamine Goethe's 'law
of vegetable growth! more closcly. |

The notion appears, for the first time, in his

Italian Journcy., Goethe had becowme an amateur botanist by the

time of his sojourn in Italy. He had gone to the south to
study art and escapc the 'prison' that court life at Weimar
scemed to him at the moment, but he begins making observations
on plant life while still in the Alps, (Hec took his Linnacus
with him,) Furthor comments arc to be found scattered through
the whole of the text, They show a definite development, which,
interestingly cnough, runs parallel to a similar endcavor re-

garding Greek sculpture,
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The selections are prefaced with place and date,

Padua Botanical Gardens

Septembor 27, 1786
To wander about among a vegetation .which is now to
onc is pleasant and instructive, It is the same
with familiar plants as with other familiar ob-
jects; in the end we ccasc to think about them at
all, But what is secing without thinking? Here
where I am confounded with a great variety of
plants, my hypothesis that it might be possible to
derive all plant forms from onc original plant
bocomes clecarer to me and more exciting., Only when
we have accepted this idea will it be possible to
dotermine gencra and spccies exactly. So far this
has, I belicve, been done in a very arbitrary way.
At this state of my botanical philosophy, I have
rcached an impasse, and I do not sec how to get
out of it., The whole subject scems to me to be
profcund and of far-rcaching consequence,

Rome; in the company of artists
January 20, 1787

I am fairly well up in anatomy and have acquirod
some knowledge of the human body, though not with-
out much effort, Now, thanks to my constant ob-
servation of statues, I find myself more and more
intercsted in the subject at a morc serious level,
In surgical anatomy, knowledge of the part is the
only thing which mattors, and for that, one
wrctched little muscle is quite sufficient. But
in Rome the parts are of no account oxcept in so
far as they contributc to a shape which is noble
and beautiful...

I am also cducating mysclf by following the
custons of the ancionts and studying the skeleton,
not as an artificially assembled mass of bones,
but with the natural ligaments to which it owes
life and motion,

Rone

January 28, 1787
the art of the Grecks: What was the process by
which these incomparable artists cevolved from the
human body the circle of their godlike shapes, a
perfect circle from which not one esscntial, in-
cidental or transitional feature was lacking? My
inetinct tells mc that they followed the same laws
as Nature, and I belicve I am on the track of
these, But there is something clse involved which
I would not know how to express,
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Rome
February 16, 1787
What now joys and profitable cxporicnces the

southern rcgions of this country nmust have in store
for me] It is the samc with the works of Naturc as
with the works of art: so much has been written
about them and yct anyone who sces them can arrange
them in fresh patteras,

Botanical Gordens, Palermo, Sicily
April 17, 1787

Here where, instead of being grown in pots under
glass as they arc with us, plants are allowed to
grow freely in the open fresh air and fulfil their
natural destiny, thoy become more intelligible.
Sceing such a variety of new and renewcd forms, my
old fancy suddenly came back to nind: Among this
multitudc might I not discover the Primal Plant?
There cortainly must be one, Otherwise, how could
I rccognize that this or that form was a plant if
all were not built upon the samc basic model?

I tried to discover how all thesc divergent forms
difforcd from one another, and I always found that
they wore morc alike than unlike. But when I
applied my botanical nomenclature, I got along all
right to begin with, but then I got stuck, which
annoyed me without stimulating me,

Naples, in a letter to Herder
A word about Homer. The scales have fallen from
my eyes. His descriptions, his similes, etc,,
which to us scem merely poctic, arc in fact utterly
natural though drawn, of course, with an inncr Corli=
prchension which talkes one's breath away. Iven
when the covents he narrates are fabulous and fic-
titious, they havc a naturalncss about them which
T have nover felt so strongly as in the prescnce of
the scttings he describes, Let mc say briefly what
T think about the ancient writcrs and us moderns.
They reprecented things and persons as they are in
hemsclves, we usually reprosent only their sub-
jective cffect; they depicted the horror, we depict
horribly; they depicted the pleasing, we pleasantly,
and so on, ence all the cxaggeration, the man-
nerisms, the false elegance and thc bombast of our
agc, Since, if one aims at producing effects and
only effects, onc thinks that onc cannot make then
violent enough, If what I say is not new, I have
had vivid occasion to feel its truth,..
T must also tell you confidently that I am very
closc to the sccret of the rcproduction and organ-
ization of plants, and that it is the simplest
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thing imaginable. This climate offcrs the best
possiblc conditions for making observations. To
the main quoestion —=wherc the germ is hidden =1

an quite certain I have found the answer; to the
others I already sce a general solution, and only
a few points have still to be formulated morc pre=-
cisely. The Primal Plant is going to be the
strangest creaturc in the world, which Nature her-
sclf shall envy me, With this model and the key to
it, it will be possible to go on forever inventing
plants and know that their existence is logical;j
that is to say, if they do not actually oxist,

they could, for they are not the shadow phantoms

of vain imagination, but possess an inner nccessity
and truth. The samec law will be applicable to all
other living organisms,

Romec; sccond visit
July 31, 1787
While walking in the Public Gardens of Palermo,

it came to me in a flash that in the organ of the
plant which we arc accustomed to call the leaf
lics the truc Protcus who can hide or roveal hinme
self in a vegetal forms, From first to last, the
plant is nothing but leaf, which is s0 inscpcrable
from the future gern that one cannot think of one
without the nther,

August 23, 1787

At long last the alpha and omega of all things
known to us = the human figure --has come to grips
with me and I with it,..At lcast I have arrived at
an idea which makes many things easier for me. To
tell you all the details would be too complicated,
and in any case, it is better to do than talk., It
amounts briefly to this: my obstinate study of
Nature and the careful attention I have paid to
comparative anatomy have now brought me to a point
where I have a vision of many things in Nature and
sculpturc as a whole which professional artists can
arrive at only by a laborious study of the details,
and cven if they at last succced in getting thoere,
their knowledge is something for themselves only,
which they cannot communicate to others.

Scptomber 6, 1787
I have hit upon an en kai pan¥*, in botany cspecial-
ly, which amazcs me, What its full implications
will be, I cannot yet forsec,

The principle, by which I intcrpret works of art
and unlock the sccret which artists and art cxperts
since thc Ronnaissance have becen laboriously trying
to discover, seems to me sounder cevery time I apply

* one and all
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it, It is verily the cgg of Columbus, Without
going so far as to claim I know how to use the
mastor key properly, I find mysclf competent to
discuss with artists the details of their work, to
sce the point they have reached and what their
difficulties havc been, My own door stands open
and I stand on the threshold, but alas, I have only
time to peer into the temple before I must depart.
from Rone

Onc thing is ccrtain: all the artists of antig-
uity had as great a knowledge of Nature and as
unerring a sonsc of what can be represented and
how, as Homer, Unfortunately, thec number of works
OF the first order still extant is much too small.
But oncc one has sccon them, onc's only desire is
to get to know them through and through and then
depart in peace. Thesc masterpieces of man werc
brought forth in obedicnce to thc same laws as the
mastorpieces of Nature. Beforc them, all that is
arbitrary and imaginary collapses: therc is
Nocessity, there is God.

As the reader may easily follow for himself in the
quotes, the thought of an archetypal principlc in botany be~

concs tho general notion of a synthetic-universal as a natural

principle. Since Goethe finds it, in particular, in organic
formations, it scems that he is turning to an idea close to
the Aristotclean entelechy, and indeed, in his old age he re~
marked ""Nature cannot do without the cntelochy,"7 indicating
that the term was proper to his organic unity, The manner in
which the idea is doveloped however, is cxtremely interesting,
In the two cascs traced above, Goethe has begun with
a porceived or intuited unity: ¥how could I recognize that this
or that form was a plant if all wero not built upon the same
basic model;¥ #the circle of their godlike shapes, a perfect
circle from which not one essential, incidental or transitional

featurc was lacking.” To be surc, one must have already
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traincd one's cyc to some degrec to be asking such qucstions,
but up to this point the training was not sclf-rcflective,
Having defincd the problems, Goethe takes the steps he deems
necessary to investigatc thom further, namecly, botanical ficld
resecarch, and the study of gemeral anatomy and bone structure
in particular, He is looking for a comparable principle in
both cascs, and uses a comparable method (morphological cxar-
ination), but in the first situation he is asking a ‘biological
question, and in the second an ‘'aesthetic.' Or can wc distin-
guish in this way?

The problem of the Greck sculpturcs is as much a
problem of comparative anatomy of human bodies as the botanical
question is of comparative anatomy of plants. Wc cannot sepa-
ratc the biological on the onc hand and the aesthetic on.the
other, for they are both contained in the anatomical rescarch,
As the ideca comes forth, it not only sheds its light on both
Greck art and botany, but illuminatces Homeric poetry as well,
In the last entry, we find that the principle, according to its
discoverer, became clear in botany ospocially, but will inter-
pret works of art and unlock long-sought-for sccrets,

After his return to Italy, Gocthe published his bo-
tanical observations in the form of a small pamphlet, entitled

An Attempt to Explain the Mctamorphosis of Plants (which in

lator ceditions became simply The Metamorphosis of Plants), No

direcct claim of an ‘archetype' is put forward here, but the
ideca is implicit in the evidence, Goethe traces the formation

and transformation of stem-appendages, showing that each element
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(stem-leaf, secpal, petal, otc.) may be comsidered a transforma-
tion of any of the othors, and that all scem to be metamorphic
products of a common form, cvidently the entity upon which all
plants arc based. The pamphlet marked the beginning of what
has been teormed Videalistic morphology.? Although support was
slow in manifesting, by the time of his death Goethe's botani-
cal work had attractcdnotable supporters,

Hegel writes of this text:

Gocthe's Metamorphose de Pflanzen marks the begin-
ning of a rational conception of the nature of
plant-life, in that it has forced attention away
from a concern with mgre details to a recognition

of the unity of life.©

Goethe with his great insight has dofincd the
growth of plants as a metamorphosis of one and the
samc formation, His work, The Mctamorphosis of
Plants, which appeared in 1790, has bcen trcated
With indiffercnce by botanists who did not know
what to make of it just because it contained the
exposition of a whole. The going forth of the
plant from itsclf into several individuals is at
the same time a total structurec, an organic
totality...

vwhatGoothe aings to do is to show how all thesc
different parts of the plant are a simple, sclf-
contained basic life, and all the forms remain
only outcr transformations of onc and the same
identical fundamental nature, not only in the Idea
but also jin their existence, so that each member
can quite casily pass over into the other;?

The work has made, it would scem, a seminal contribution to
biology as a whole, and concerning its subsequent historical
gtatus, Ernst Cassirer could write in the thirties:
Goothe's theory of motamorphosis has profoundly
affecteod the development of biology. In no other

fiecld of natural science have his idecas exerted so
decp and fruitful an affect.,.The magnitude of his
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gccomplis@mgnt is.no loggcr in doubt today; opinion
is well-nigh unaninous.

The unanimity above is limited, of coursc, to the question of
Goethe's contribution to biology.

Woe do not ask that a philosophic concept defend it-
self upon the same ground as an cmpirical hypothesis. The
philocophical lies behind the scientific and is general rather
than specific. Philosophical positions are implicit in the
manncr that one goes about asking an empirical question, and
cannot, due to this fact, be themsclves reduced to cmpirical
questions, Kant taught this lesson well, But even this, it
now secms, may suffcr some modification.

Gocthe's statcment about the rclation of the ‘ivegew
table law' to the form of the plant is usually rcad, by acesthe-
ticians, as a speculativc idea, I am quite surc that Goethe
himself could not conccive that the statement would be under=- .

stood without refcrencc to his Metamorphosis of Plants, in

which toxt the ¥vegetable law’ is morphologically discovored,
And since the morphological demonstration is the basis to the
claim that such a law is apparent in thc phenomena, the validity
of the rcmark above depends upon the validity of the botanical
thesis,

But look what has happenecd. Goethc has taken an
important philosophic stancec, namely, that onc may .procced upon
the basis of intuitive concepts., Kant had previously criti-

cised that stance, pointing out that what one mercly postulated
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could not constitute knowledge; only actual experience, made
intelligible through conccpts, could do so., Gocthe accepts the
criticism but points out that, given that intuitive concepts
wore part of human expericnce, one might procced upon their
basis without violating the principle of experience. He then
claims cmpiric experience of such concepts,

The Kantian criticism has been properly by-passed by
this move, if the latter claim can be substantiated. How would
one providc the nccessary cvidence? Only by cmpirical confire
nation, since the point to bec proven is a claim to perceptual
experience, But this places an extremely basic philosophic
question upon empirical grounds, and we have already noted that
we do not discover first principles empirically! The answer to
our perplexity here is to be found in the relation of the limit
set by Kant - that the mind is incapable of intuitive concepts -
to his dictum that first principles are always assumed before
an empirical investigation rather than revealed by it. It would
seerm that the latter dictum deponds upon the former limitation
It is just the lack of intuitive concepts that causes scienco
to depend upon previously cstablished a priori principles in
order to exist.

Some limitations are sclf-perpetuating., If we assune
that science must be Kantian science, then naturally we cannot
go looking for intuitive concepts. The only manner in which we
could look would be cmpirically (since they arc percoptions as

well as thoughts), but we already hold that all we can look for

in an empirical investigation is a conceptual analysis of the
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phenomena bascd upon a priori guides, In order to scc our way
clearly to the investigation that Goethe makes, we must remem-
ber that, to begin with, he is questioning whether science must
be Kantian, for the question of the cxistencc of snythetic-
universals is logically prior to that of the nature of science.
If we forget this rather important secquence of priorities, we
may mistakenly criticize Goethe's worlk from a position which
is itself placed in question by that work,

Perhaps this is why Cassirer says nothing about this
point, and why so many philosophers of science and scientists
have read Goethe to no furthor end than to remark that he 'did
not really understand Kant,' or that 'his work recsts upon very
questionable speculation,' or oven that 'to clainm that onc has
an idealistic sciecnce (as Goethe did) is to join contradictory
torms.' All such views rest upon the presupposition that in-
tuitive thinking is not possible, and fail to seo that this is
the very thing in question, since the above assumption will
not allow onec to conceive of a scientific method which could
question it,

In my bibliographical scarches I could not find one
articlc which put forward the view that the validity of Goethes
aesthetics was dependent upon the validity of his morphological

studios; such is the strength of established thought.



V General Summary and Conclusion

Kant had noticed, and rather accurately described,
what we may term the problem of acsthetic 'diction.' He had
treated this special arrangement of perceptual elements sub-
jectively only, saying that the acsthetic object produced, in
the appreciative subject, a sensc that its 'diction' was a uni-
fied whole, springing therefore from a singlc principle, Kant
denied, however, that such a principle could ever be known,
attributing the impression of a diction to a method of looking,
or ‘'manner of reprcsentation,' but telling us nothing whatso-
ever about the objective qualitices of the object that could be
80 represented,

Schiller, in attempting to cxpand upon this, thought
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to qualify the object without going beyond Kant, but found
this task beyond his mcans, He was drawn inexorably, perhaps
on the strength of his own experience as an artist and critic,
to the postulation of an organizing principle behind the dic-
tion. He is unable to discover any othor explanation for his
own very clear scnsc of the unity of an aesthetic form, which
unity seems to him apparent even if we cannot discover the
causc (that actual principle behind the unity). Since the
"illusion' involved in art is not constituted in the formal
relations of the perceptual elements, but rather in the rela=-
tion of the imitative construct to actual rcality, Schiller
may not make thesc formal rclations into a merc subjective
sceming, but must accept them as actual. He haz no nethod,
however, by which to justify this stance.

Goethe not only accepts the notion of an actual
unity in the formal relations of clecments of both acsthetic and
organic form, but develops a mcthod to demonstrate this unity
in the organic realm, The method is empirical, but is based
upon thy very thing that it ains at demonstrating, namely,
intuitive principles., These are found by an analysis of the
perceptual form, much in the manncr that the geometrician dis-
covers the rclations betwcen his lines by direct investigation,
the differcnce being that while the geometer's relations arc
not expressed in intuitive concepts, those of the idealistic
morphologist are.

At this point in the history of aesthetics a turan is
made that is, I think, missed by the historians of the ficld,

The question undergoing development is clearly whether a
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principlec capable of comprechending (that is, unifying) an
aesthetic diction can be conceived, This problem is itself
independent of any theory of beauty that may utilize thce answer
in a largor framc, for it is prior to such a theory. It is
not, then, a thcory of beauty, whether by Schiller or Goethe,
that I am attempting to bring to light, but only the question
that they both found to have a logical priority to the question
of beauty as they would ask it., We may, I think, recognize the
examination of form alone, and particularly the question of the
relation of 'inner' form to outer, as a problem for acsthetics
in its own right, But it is this very question that can now
be scen to rest upon ompirical grounds.,

Clcarly, Goethe's contention that he has demonstrated
the existence of an intuitive unity in the 'diction' of plant
form (and his subscquent use of such a principle as the basis
of his aesthetics) deserves critical cstimation., Yot such
estimation can only be made by critical study of his scicnti=-
fic, rather than aesthetic , writings, for he left no text of
aesthetics, Historical recognition of his somecwhat unusual

situation being lacking, the work remains to be donc.



PART II

I Metamorphosis

The sketch that Goothe drew for Schiller was not the
result of a cursory investigation of Botany. Goethe had al-

ready produced his major work in the field, the Metamorphosis

of Plants, and had pondcred the questions of methodology and
results for some years alrcady. He gives us a small history
of his botanical development up to the production of the

Metamorphosis text in a number of short essays he wrote after

its publication, and thesec pieces are really the best intro-
duction to the text proper. Because this chapter is concerned

with making a close reading of the Metamorphosis of Plants, it

is only prudent that we enter by means of the evolution of

thought outlined in the historical essays.
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(a) The evolution of the idea

Goethe mentions, in a history of his botanical
studies, that he gained his first scientific intercst after
his reception into a ¥distinguished Weimarian circle,? wherein
scientific knowledge was cultivated, Among these members of
the court of Weimar he found onec Dr. Bucholz, the only pharma-
cist in Weimar at the time, who tutored Goethe in chemistry,
Following his own rescarches into the curative power of herbs,
this man had become somewhat dependent upon Linnacan botany
(which supplied the best taxonomic classifications for field
recognition), for which he, and others of his circle, had
groat admiration, This they passed on to Goethe, who nade
field trips in their company, and had the benefit, in the
ficld or at Weimar, of a continual theorctical dialogue, (The
Jena group was not philosophically educated, and we may safely
assuncd that their ‘'theory' remained, although sophisticated
in ompirical particulars, philosophically naive.)

None of his now friends were willing to go beyond
Linnaecus, and Gocthe, like them, accepted the Linnaean manner
of analysis Vwith complete trustii during his apprenticeship.
But in time difficulties arose:

T gradually became aware that some things on the
path which I had marked out and I had taken, were
holding me back, if not actually leading me astray.

If T am to become consciously articulate about
these circumstances, let the reader think of nme as
a born poet, who, in order to do justice to his
subjects, always sceks to derive his terminology
from the subjects themselves, cach time anew.

Imagine that such a man is now expected to com-
mit to memory a recady-made terminology, a certain
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numbor of words and bywords, with which to clas-
sify any given form, and by a happy choice to
give it a characteristic name. A procedure of
that sort always seemed to me to result in a kind
of mosaic, in which one completed block is placed
next to another, creating finally a single picturc
from thousands if pieccs; this was somcwhat dig-
tasteful to nme,

The reader may have noticed that the 'mosaic' description is
an obvious parallel to the conceptual procedures in an inorganic
science, lct us say, mechanics, Here indeed the perceptual
pieces are assembled by means of concepts which simply add
them, one to another, and the whole, as Kant pointed out, is
the sum of the added parts. Linnaecan classification takes
account of levaf-shape, stem formation, leaf orientation on the
stem, flowering parts (shape, color and number) and fruit,
Types are constructed by grouping together those plants which
resenble each other in those terms (sometimes, for cecxample, by
the number of stamens). Features used for such classification
had to be fixed, of course, thought of as building-blocks of
the wholc, the entirety of the plant being no more, at least
as far as this taxonomy was conccrned, than the sum of these
blocks, But plants are not static entities, They grow, and
during growth, change their appearance, The individual organs
also change during growth, and the entirc organism has a
rather plastic appearance, It does not feel static, nor sug-
gest a static terminology to the mind, When the plant is
actually beforc us, the Linnacan system has a way of sceming

somewhat arbitrary.

The Linnaean approach was unsatisfactory even to its
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author, who was intcrested in passing beyond its ‘artificial!
character to a morc 'matural' taxonomy. But it did supply a
tool for the recognition of an cnormous number of plants; an
invaluable help in the ficld, Goeothe continues his narrative:

To be sure, I rccognized tho necessity of this
procedurc, which had as its goal the discussion
of ceortain external plant phenomcna, according
to goneral agrecment, and the elimination of all
phonomena which are uncertain and difficult to
represent, Neverthcless, when I attempted an
accurate application of tcrminology, I found the
variability of organs the chief difficulty. I
lost the courage to drive in a stake, to fix a
boundry linc, when on tho selfsame plant I dis=-
covered first round, then notched, and finally
almost pinnate stems, which later contracted,
werc simplificd, turngd into scales, and at last
disappearcd cntirely.

Tn order to follow exactly hore, it will be very useful to sce
what is being spoken of,

In Figurces 1,2,3, of Plate I we have, respectively,
a smooth margined lcaf (which margin would be. shared by Goetheb
ipround’ leaf), a notched leaf, and a pinnately-compound leaf
(formed of pinnate leaflcts). These schema are limited tec the
mid 'rib' or central vein, the major branching veins, and the
outer margin of leaf tissue. The plant he speaks of would
begin with the production of smooth-margined leaves (near the
bottom of the stem and thus chronologically earlicst in their
appearance), continuc with a gradual development of notching
(as the lecaves get higher on the stem; not the same lecaves,

but subsequent ones) which notches on even higher leaves would

almost isolatc a leaflet upon its own mid-vein (Yalmost pinnate’)
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After this progrossion toward pinnate dcvelopment, the plant
thon went away from it again, producing, of the still higher
regions of the stem, a progression of leaf-forns which lcad
back to smooth margins and finally to *scales® rather than
true leaves,

The pinnateness of my sketch (Fig. 3) is total, cach
lcaflet being isolated on its own stem (a scction of the mid-
vein without surrounding lecaf-tissuc). The lcaf of Fig. 4,
while developing notches that go to the mid-vein, does not
cither isolatc its resultant leaflets on their own stem or even
organize them about onc major branch~vein, thus falling a long
way short of truc pinnate formation while still notching to
the mid-vein, The cxamples of TFig. 5 (all of the same speclces
of plant) range from smooth, to notched, to such a closc ap-
proximation of pinnate isolation (lacking only the removal of
a very small zonc of tissue) that it is difficult to maintair
that the leaves are only 'deooply notched.' Fig. 6 is a fully
pinnately~compound leaf, cach lcaflet quite isolated. Since
the diffcrence betweon a smooth-margined leaf and a pinnate
lecaf is simply a matter of fissue growth (or the lack of it),
the vein or rib pattern being'eésontially identical, it is
obvious that it would be structurally possible to construct a
progressive series of leaf-forms, beginning with swmooth mar-
gins and moving by small gradations to full pinnate dovelop-
nent, Such a scries would sccom to the eye, like 'snapshots!
fixing a number of stages in what was actually a continuous

transformation: as if, that is, the rcality before the eye was
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not that of a number of scparate individuals but rather con-
tinuous 'movcment,!

On Plate II we find threce leaf-serics picked, in
asconding order on the stem left to right, of the common

eroundscl (Senecio vulgaris: the rows A,B, & C arc picked from

threce different plants). The transition of leaf-forms from
the lower stem region to the higher shows us something of the
sort of transition Gocthe had before him, The first lcaves
arc small, fairly smooth, spoon-shaped, As they sprout. on
higher lecvels of the stem, howover, they develop, first small
indentations, thon large, but all this articulation is finally
lost as the stem approaches the calyx, just below which the
stem foliage is vory much simplificd (excecpt in C), preparing,
as it werc, for the very simplc scpals of the calyx (the tran-
sition from foliage-leaf to sepal is very small in A - thc last
leaf of which has necarly the form of the sepal —but is rathcer
abrupt in C, which plant has not simplified its stem follage
to the pamc oxtent), The Linnacan classification of the plant
species does not mention pinnateness, for it is probably ncver
rcached, The lecaves arc 'notched,’ and that is all, This
might do for the scries B, but A scems to go further toward
pinnatec isolation, and thc plant of C approaches this limit
very closely.

If we ‘road' the scrics left to right (or vice-versa)
we seom to sce a 'movenent'! of the forms onc into another,
Making up our tcrminology from appearances, we might speak of

a 'tendency! of the plant to 'expand'! or 'contract! its lecaf,
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to develop notching or to lose it, during its production of
stom foliage., We arc not forced to go beyond a 'tendency? to
‘deepen' notches, sincc the plants always abandon this tendency
before they reach pinnateness, and thus the latter quality nced
not be named. Or should it? If we 'read' the serics from left
to right, perhaps we nced not bring pinnatoncss to the mind,
But what about the comparison of plants, 'reading' top to
bottom, BAC? Sclecting thosec leaves to the left and right of
the vertical line, we find that while the examples of B arc
only notched, those of A arec proportionately morc so and those
of C s0 much more so that the protrusions of leaf tissuc on
cither side look somewhat independent., We have here a ten-
doncy, not within an individual plant but within the species,
to approach pinnatencss (sincc that distance a development is
taken in an individual plant is obviously surpassable in an-
other plant), But whatever is in the species as a whole is
in every individual as a potential., What should, thercfore,
be said of this group? The possibility now arises that even
the ficld identification of thc plant could be falsified by
the Linnaean tcrminology, given that the person attempting to
make an identification had never scen the plant before and had
been unlucky cnough to comec upon an individual with a more
pronounced !'pinnate tendency'! than even that of C, Of course,
anyone who kncw the specics would never make & mistakec, but
such a person docs not necd the Linnacan description to recog-
nize it., I have not had to remcmber such rules as ‘'threce

leaves, shiny, sometimes redish® in order to rccognize either
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poison ivy or poison oak since I was fiftcen, Once we under=
stand what is characteristic of a plant species, we 'throw
away' the rules for “mosaic® or additive descriptions,

These problems do not bother the man who desires
only to 'make do' until he has recognized the plants he desires
to know., But for onc who is attempting, by his classification,
to understand somcthing of the plants classificd, they are very
rcal, Thus, Goctho:

The problem of designating the gencra with
certainty, and of arranging the spccies under
them, secmed insoluable to me., Of course, I read
the method prescribed, but how could I hope to
find a suitable classification when cven in Linne's
time genera a species had boen shattered and sep-
arated, and classcs themseclves dissolved? The
conclusion to be dorived from all this scemed to
be that cven this highly astutc man of genius had
been able to subjugatce Nature only in a general
way. My admiration for him was not the least
reduced through this; ncvertheless, a very spe=~
cial conflict was bound to arisc. The recader can
imagine my cmbarrassing situation, a self-taught
tyro torguring himsclf and fighting his way
through.

That which is truly characteristic of plant life, that by which
we recognize familiar species (undaunted by all the intornal
'movement'), cannot be constructed from the Linnacan piccos,

" No wonder that others werce continually brecaking down Linnacan
clagsifications - they were, after all, but a mechanical aid

to recognition, automatically discarded when characteristic
rccognition was gaincd, Such doscriptions of plants are simi-
lar (although somewhat more apt to their object) to directions

for recognizing Rcmbrandt paintings by gcneral color scheme, or
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Mozart piano by a 'light touch' and a list of favored intecrvals,
Sceing cven onc Rembrandt or listening to cven onc Mozart is
worth a good deal more than any such dircctions.

Artists, even far less poetic men than Goethe, have
often complained of the sort of 'cutting-up' which is performed
by analytic thought when attempting to classify something
essontially alive, The reader may rcmembor the satire on this
procedure in Dickens' Hard Times — the scenc is an English

class-room, the first spcaker is Gradgrind, the instructor:

iifhat is your father?®

e belongs to the horse-riding, if you pleasc sir,®

Mr., Gradgrind frowned, and waved off the objection-

able calling with his hand.

"We don't want to know anything about that hcre.

You nustn't tell us about that here, Your father

breaks horses, don't he?¥

“If you plcase sir, when they can get any to

breoak, they do break horses in the ring sir,"

“You nustn't tell us about the ring here., Very

well then. Describe your father as a horsebreaker,

He doctors sick horscs Idarc say?"

0h yos sir,?®

WWery well then. He is a veterinary surgeon, a
farrier, and horscbreaker., Give mc your defini-
tion of a horsec.”

(Sissy Jupe thrown into the grcatest alarm by this
denand, )

Girl number twenty unable to define a horseild

said Mr, Gradgrind, for the tenefit of all the
little pitchars.

WGirl number twenty posscssed of no facts, in

refercnce to onc of the commonest of animals!

Sonme boy's definition of a horsec,..

“Bitzer," said Thomas Gradgrind, Your definition
of a horse,?

Quadruped, Graminivorous, Forty tcecth, namely,
twenty=four grinders, four eye-tecth, and twelve

incisive, Sheds coat in the spring; in marshy
countries, sheds hooves too, Hooves hard, but

requiring to be shod with iron., Age known by

marks in mouth.,” Thus (and much morc) Bitzer,
"Now girl number twenty,? Siid Mr, Gradgrind,

"You know what a horsec is.”
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Gradgrind may perhaps be forgiven a mild overstatement, The
audicnce is left wondering, of coursc, if Bitzcr knows what a
horse is. The scenc is found in Chapter II, appropriately
titled: "Murdering the Innocents,' But those who arec apt to
relish the joke most will find it a slightly bitter one, since
the problem is still with us, Some affairs arc undcrstood sc
casily by the use of additive definitions that such an approach
has bocome synmonomous, for certain minds, with understanding
per_se. We want to apply it everywherc,

As Goothe complains, the trick is not cverywhere
applicable, This was, thc rcader will rcmember, Kant's point
ag well, (Applicability of this sort of approach is, in a cor-
tain scnse, a matter of degrecc, and thesec degrecs are worked

out in Hegel's Encyclopacdia, part two: Philosophy of Nature. )

I purposely couched the discussion of leaf-forms above in

terms that would be familiar to any student of plants (anyone,
that is, who lookc at plants a good deal), but this language of
"tendency,’ ‘'movement,! and %the whole in the part! pulls away
from any subjcct which may be totalled by addition of the parts,
We must cither get rid of all such dynamic, or at least unfixed,
language, or rccognize that the subject does not admit to addi-
tive description,

In order to reducc this opposition to a sinmple cx-
ample, let us consider the threc leaves on Plate III. They
have been picked in ascending order (1,2,3) from the stem,

The lowest lecaf has a slightly serrated margin, bearing what

might be termed two deep notches near its base; but below these
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we find Lwo small, leaflet-like protrusions, that scem almost
independent., Arc they notches? Looking at the higher leaves,
we sce that thesc develop very independent leaflcts, the ap-
proach to completc isolation growing as we travel up the ster.
If we sce this as a 'movement! and announcc a ‘'tondency,’ does
this not commit us to calling the basc protrusions on the low-
est loaf something like fembryonic pinnates?' What about the
notches, or fpr that matter the scrrations? Are thesc mani-
fostations of the same tendency?

Since the leaves arc now dry, their shapes do not
vary, all articulations of the order are quite fixed., But
they were oncc alive, and thesc formations had to grow, and
were still growing, to some extent, still changing, when I
picked them. The marginal shapos, taken as fixed, arc physical
'facts,' but they arc not applicable to life, Only a corpse is
unmoving., But if we allow that the fixed forms arec, to a cere-
tain degrce, illusory, then what shall we say of their pro=-
gression?

Once the scnsc of movenent is added at all, it trans-
forms the whole plate, We arc all familiar with the fact that
onc must 'add' something to a picturc of a 'flow' of some sort
of liquid, The picture shows us a static form, but we do not
'sce! it that way, When the flow forms of air and water are
photogravhed, for cxample, by the shadows thrown, we nover
look at the result as something static, but always view it
dynamically. We bring to the picture a 'fclt flow' which

becomes the overall context for forms which arc then, for the
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'eye of the mind,' in motion, This is in no way an isolated
case. We are continually adding an intentional dynamism to
clenents that are of themselves physically static., A note in
music, for instance, has almost no indcpendent existence,
Every note is in a context of 'movement;'! it is going some-
where, It is part of a gesturc made by a group of individual
notes, a falling phrase, a cresccendo, a 'marching'! cadence.
Although we arc not usually focally aware of it, this is the
nanncr in which we view living things as well, Common specch
gives the situation away. We speak, figuratively, of the
branches of a trce 'sprecading,’ the grass ‘'sprouting,' the
gshoot 'branching,' the 'spray' of small flowers, ctc; all in
the verb scnse, all 'gestures.! We gain the samec scense of
"gosture’ in the 'movement'! of leaf-progressions (Plates II
and III). And duc to the cnormous variatic. of form and color-
ation, even within a species, the sense of a characteristic
"movement?! within a specics probably helps a good deal morc in
the actual familiar rccognition of plants than Linnacan clas-
sification ever did, But all this is to arguc that the fornms
of the leaf-nargins on Platc IITarc, to the degree that they
arc seen and defined as fixed, quite illusory., If we go this
way, it is obvious that the languege of 'tendency’ and ‘move-
ment,' figurative as it is, wmust be taken seriously, and leaf-
forms looked at within its context.

This is indecd tho dircction Goethe took, looking,
like Plato, for the 'joint' in Nature, and warning that wc must

take care to distinguish whether we have actually found such a
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joint or simply made one.
I...folt justified in concluding that Linné and
his successors had procccded like legislators,
lecss concerned with what iz than with what should
be, giving no considcration to the naturc and re-
quirements of individual citizens, but intent
rather upon solving the difficult problem of how
s0 many unruly, inherently unfettercd beings can
be made Eo exist side by side with a degrec of
harmony.
Once the Linnaean framework had becn removed, however, one must
begin over again from practically nothing, The 'facts' are no
longer there for cataloguing, for what werc such 'facts' but
the 'notch,' the pimnatc leaflet, the smooth margin, and so on,
elenents which, in Linnaean terminology, must be accepted as
atonistic entities, but which, upon closcr examination, sccm

to fade into cach other and lose their indepondence, Many

years after the publication of the Mctamorphosis of Plants a

younger morphologist wrote to Goethe:

in botany metamorphosis threatens to revolutionize
the whole terminology and, as a result, the deter-
mining of species...the weak are then fearful
becauge they do not know where such a thing may
lead,
So great was the difficulty that others had with his
text that Goethe, in 1817, decided to write an introduction
to his botanical writings which would assist his rcaders in
grasping his intentions and understanding the differcnce be-

tween his approach and that of previous botanists, The piece

vas titled Formation and Transformation (Bilding und Umbildung)

and its scecond section, *The Intention Introduccd,’ will be of
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assistance to us herc., The first third follows:

The Intention Introduced

If we become attentive to natural objects,
particularly living oncs, in such a manncr as to
desire to achieve an insight into the context of
their essence and activity, wec believe oursclves
best able to come to such a comprehcnsion through
a division of the parts, and this method is suit-
able to take us very far, With but a word onc may
renind the friends of science of what chemistry
and anatomy have contributed to an intcnsive and
extensive view of Naturc,

But these analytical efforts, continued indef-
initely, produce many disadvantages. The living
rnay indced be scparated into its elcnents, but onc
cannot put these back together and revive them,
This is truc even of inorganic bodies, not to
mention organic ones.

For this reason, thec urge to cognize living
forms as such, to grasp their outwardly visible
and tangible parts contextually, to take them as
intimations of that which is inward, and so mas-
ter, to some decgree, the whole in an intuition,
has always arisen in men of science. How closely
this scientific demand is tied to the artistic
and imitative impulses need not be worked out in
detail,

One finds, therefore, numerous attempts in the
course of art, learning, and science, to found and
develop a study which we may call morphology. The
varied forms in which these attempts appear will
be discussed in the historical scection.

The German has the word 'Gestalt for the complex
of existence of an actual being. He abstracts
with this expression, from the moving, and assumes
a congruous wholc to be determined, completed, and
fixed in its character.

But if we consider Gestalts generally, cespccially
organic ones, we find that independence, rest, or
termination nowhere appear, but everything fluctu-
ates rather in continuous motion. OQur spcech is
accustomed to usc, therefore, the word Bildung
appertaining to both what has been brought forth
and the process of bringing-forth,

If we would introduce a morphology, we ought not
to speak of the Gestalt, or if we do use the word,
should think thereby only of an abstraction —a
notion of something held fast in experience but for
an instant,
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What has been formed is immediately transformed
again, and if we would succced, to some degree, to
a living view of Nature, we nust attempt to remain
as actiye and as plastic as the example she cets
for us,
It is, the, the Bildung rather than the Gestalt which shall be
the target of Goethe's work, a concept which presents some dif-
ficulty. If a Gestalt is, let us say for example, a leaf-shape
when looked upon as fixed, a Bildung becomes, by negation of
the fixed aspect, the form in motion., Yot how arc we to imag-
ine these 'forms in motion,' and how develop a taxonomy of
something which presents enormous problems just to find at all?
As Goethe's acquaintance indicated, the entities of the older
terminology (a Gestalt terminology) disappear, everything scems
to melt, and firm boundries are nowhere found. Onc gets a
sense of impending anarchy, an inability to grasp anything def=-
inite, which causes the ‘iweak¥ to abandon the scarch quite
carly and rcturn to the relatively secure ground of Linnaean
botany.
The best way to learn swimming is to enter the water.
The best approach to Goethe's idecas would seem to be the text
itself, although he thought it rcadable only by those of sone
botanical accomplishments., His reservation is probably duc to
the lack of illustrations in the original. There were a fow
color plates, but these illustrated only oddities. Goethe
depended upon his reader's familiarity with any of the normal
formations mentioned. With the help of a number of pages of

botanical drawings however, I see no reason why the amateur
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cannot make a reasonable attempt, Such illustrations do not
show everything necessary, however, for close rcading, and I
havc been very intorpretive in places to fill in the possible
gaps. The rcader who mistrusts my commentary may take the
original text in hand and spcnd somc days at the botanical
gardens, as I did, Certainly this method of rcading is the
only one which could be fully adcquate to the ideas presented,
for morphological idcas must bc 'secn' to bc understood and a

good deal of such 'seeing' is neccssary for the beginner.

(b) Mctanorphosis: Goethels toxt

The short treatisc that Goethe produced as a result
of his sojourn in the south was first published in 1790 bearing

the title: Versuch dic Metamorvhose der Pflanzon zu erkliroen,

but later editions shorted this to Die Metamorphose der Pflanzen,

and this is the usual reference., The work begins with a quota-
tion from Linnaecus which rcads:
I am indecd not unaware that this path is ob-
scured by clouds, which will pass over from time
to time., Yet these clouds will easily be dis-
persed when it is possible to make the fullest usc
of the light of coxpericnce, For Nature always
rosembles herself, although she often scems to us,
on account of the inevitable deficiencygof our
observations, to disagrece with herself.
Aftor this warning from the master, Gocthe begins his
own discussion, couched in the form of numbered aphorisms. His
introduction consists of nine of these, and with the exception

of the last (an explanation of futurc intentions) we may benc-

fit from a complete recading,
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Introduction

1
Anyonc who pays a little attention to the growth
of plants will rcadily observe that certain of
their external members are sometines transformed,
s0 that they assunme —cither wholly or in somc
lecsser degrcee = the form of the uembers ncarcst
in the seriocs.

2
Thus, for coxample, the usual process by which a
single flower becomes double, is that, instead of
filaments and anthers, petals arce devecloped; these
either shew a complete rescmblance in form or
colour to thc other leaves of the corolla, or they
still carry sonmc visible traces of their origin,

If we note that it is in this way possible for
the plant to take a step backwards and thus to re-
verce the order of growth, we shall obtain so much
the more insight into Naturceis rcgular procedure;
and we shall make the acquaintance of the laws of
transnutation, according to which she produccs one
part from another, and scts before us the most
varied forms through modification of a single organ

The underlying kinship of the various oxternal
nembers of the plant, such as the leaves, calyx,
corolla, and stamens, which develop after one an-
otter, and, as it were, from onc another, has long
been rccognized by naturalists in a gencral way;
it has indeed reccived special attention, and the
process, by which onc and the same organ proescnts
itoelf to our eyes under protecan forms, has been
called the Metamorphosis of Plants,

This netamorphosis displays itself in threc modes:
normal, abnormal, and fortuitous,

6

Normal metamorphosis may also be called ?r0§res-
give: for it is that which may be perceived always
working step by step from the first seed leaves %o
the final development of the fruit., Through the
change of one form into another, it passcs by an
ascent — ladder-like in the mind's cye —~to that
goal of Nature, sxual rcproduction, It is this
progression which I have studied attentively for
a number of years, and which I shall attempt to
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elucidate in the present cssay., This being our
standpoint, we will consider the plant, in the
following demonstration, only insofar as it is an
annual, and passes by continuous progression from
the seed up to the fructification.

7

We may give the name of retrograde netamorphosis
to that which is abnormal. As in the normal course,
Nature hastens forward to her great end, so in the
abnormal, she takes onc or more steps backwards,
As she there, with irresistible impulse and the
full cxertion of her might, fashions the flowers
and prepares them for the works of love; SO here
she slackens, as it werc, and lecaves her creation
before it reaches its goal, in an undctermined and
powerless condition, Though in this state it is
often agreeable to our eyes, in its truc inwardness
it is feeble and incffectual. From our acquaine-
tance with this abnormal mctawmorphosis, we are
enabled to unveil the secrets that normal meta-
morphosis conceals from us, and to sce distinctly
what, from the recgular course of development, we
can only infer, And it is by this procedure that
we hope to achieve most surely the end which we
have in view.

8

We will, on the other hand, avert our eyes from
the third kind of metamorphosis, which comes about

contingentl%, as a result of external causes,
especially through the action of insects; for this
phenomenon might frustrate our rurpose by diverting
us from the dircct path which we ought to follow.
Perhaps therc will be an opportunity to specak else-
where of thesc excrescences, which, though mon-
strous, are still subject to definite limitations.
T will now attempt to surmarize the text, with the
hope that a close rcading may be substituted, for the purposes
of this discussion, for an actual study of the phenomena, I
ask the reader to remember that, wherc Goethe would have pre-
sented a nunber of examples with minimun commentary, developing

his themes through the rcader's own cxperience (the text was

aimed at thosc who had somec oxpertisc in the field), I nust
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present these same themes with a ninimunm of illustrations and
therefore, I am afraid, a meximum of cormentary,

Gocthe begins his examination with the so~called
iscod-lcaves’ or cotyledons., Now to call thesc appendagoes
lijcavesY is alrecady, to‘some minds, to assume a thesis, Gocthe
is never able to justify, philosophically, his use of suggestive
terminology. He often attempts to streongthen his judgnent by
pointing out that "after all, these things arc called lcaves,
as if the nawme alonc had ontological powecr, But by this Goethe
necans only to suggest, rather than define; his argument that
other organs besides the stcm-lcaves are termed, at times,
leaves, is made to support the contention, not that they should
be so defined, but that they must thercfore have suggestced
'leafness' to the person who named them, Once we are able to
look back, however, from the vicwpoint reached at the close of
his essay, we shall oursclves be able to defend this practice
casily cnough. Let us ignore, then, all arguments to the effect
that the cotyledons or some higher organ of the plant must not
be termed 'lcaves' and proceced with the author's own termin-
ology.

In Fig., 1, Plate IV, we sce an oxpanded model of tho
annual plant that is the subject of the trecatise, The cotyle-
dons are the lowest appendages on the stom, just above the root,
They are actually the two halves of the seed, altered by germi-
nation to near-lcaf shape. For instance, the common green pea
will divide, when its skin is rcmoved, into two similar hemi-

spheres, These contain, between them and at one edge, the
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point of germination. The stages of gormination will proceed
by developing an embryo at the point of attachment of the two
lobes, putting down a root, and finally raising a shoot, The
root growth is nourished from the material within the two hemi-
spherical lobes (and later, the beginning of shoot growth as
well)., When the shoot is raised, the cover splits off the pea
and the two lobes separate, Since their inner content has been
somewhat diminished by this time, they tend to flatten out and
thus approach recognizable leaf form, Soon after they will
turn green if they are not, as in the case of the pea, already
s0, Most cotyledons manage to carry on the photosynthetic pro-
cess to some degree,

Fig., 2 presents threce stages of germination of the
garden bean, showing the development of the first stem leaves
(as yot inside the bean). In Fig., 3 we scc the horse-~bcan
(Vicia faba) in two early stages, the first showing the now
shoot ecrect and the cover splitting off, and the second the
cotyledons spread, paired about the first nodal point of the
plant (therc is an ‘eye' or small bud in each axil), The
second and ofton third of the stem nodes will develop within
the scod as part of the first shoot, and therefore a number of
nodes will be, to begin with, crowded upon each other, Verti-
cal stem-growth will distancc these points from each other,
once the shoot begins to unfold upwards, but although many
dicotyledonous plants arrange their higher nodes alternately
upon the stem (Fig. 1), the first two remain paired, and thus

the original crowding is never completely dissolved, The
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conifers in particular show this tendency to group organs to-
gether at the first node, for their scedlings (Fig. 4) produce
a whorl of necdles for cotyledons, almost as if to form a
calyx bencath a flower, (Indced, the scedling looks like a
flower -~ except in color = for the new shoot sits within this
cupping formation.) We shall have rcason, Goethe teclls us, to
remenber this point about a grouping tendency when we come to
the oxamination of inflorescence,

From the first nodal point the plant climbs, and
sprecads, into vigorous activity. The stem leaves, larger and
far more elaborately formed than the crude cotyledons, spiral
upwards about the stalk or rise in pairs, but may undergo
changes of their own., They arc, to begin with, an alteration
from the simplc cotyledons, But as we have alrcady secen
(Plates I, II, and III) they may pass through a series of some~
what different forms, which change may be termed secrial meta-
morphosis, This serial alteration will proceed on one of two
plans, pinnate or palmate. The former develops leaflets in
successive locations on the mid-vein, the latter in a radia-
tion from a common point of connection to the lcaf-stem. (Fig.
1-4, Plate V, present a number of variations of leaf-form
based on a pinnate plan, )

The series of leaves on Plate VI run from the lowest
to the highest on the stem (above the cotyledons and below the
calyx), although they arec not exhaustive, and only two inter-
mediate forms of the greater number actually present have been

included (also arranged according to height). They are of
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palmate design, radiating from a common point, If we try to
characterize the change they undergo as they rise of the stoem,
we may say that, terning the leaf tissue itself the 'positive
space,' and the abscnce of the same the 'negative,! the ratio
betweon positive and negative spaces within the circle des-
cribed by the perimeter of the leaf has changed., The lowest
lecaf bears only a few indentations of negative space, but as we
procced upward the indentation grow deeper, plunging toward the
connection point of the veins. The last leaf is still more
positive than negative, but the ratio is not overwhelming, as
it was in the first locaf.

In order to grasp this directly, we must consider a

process which Goethe terms anastomosis; the spreading and re-

uniting of the vein branchcos., Goethe introduces this concept
in refercence to a leaf in which the veins, having branched
apart from each other, arc then re-united by coming together at
the tip of the leaf, Later in the text however, he speaks of

the leaf surface being filled in by anastomosis, evidently

applying the term to any cellular connection between the veins,
It is in this second and morc general process, the growth of
inter~-connecting tissue between the branches, that I mean to
indicate with the tern,

The two elemcnts, expansion and conncction, may be
separated, not only in the mind but in actual growth., So we

see that, in the case of the Ranunculus aquaticus, those leaves

that grow entirely under the surface of the water develop only

the first port of anastonosis, the sprecad branches of veins,
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(Fig. 5, Platc V) When a leaf rises, however, cven part way
out of the water into air, the tissue growth proceccds to unite
the otherwisc independent filaments. (Fig. 6, V) Returning to
the scries of Plate VI, we can see that it falls somewharc be-
tweeh the two extremes shown by the Ranunculus. It is just
this position that makes possible the variation, in fact, for
the sorial change is produced by a greater and greater retar-
dation of conncctive tissuc growth as we move higher on the
stem, The morc it is held back, the more indopendent the sec-
tions of the leaf become, The 'movencnt' toward pinnatism on
Plates II and IIT may be understood in thc same way.

The progression towards higher articulation of the
leaf takes place by retardation of tissuc growth, and thus the
holding-back of anastomosis (second-half), Serial metanorphosis
nay proceed in another direction however, beginning with a
highly articulate leaf and filling in, as it werc, the negative
spaces by complction of anastomosis, During this process the
leaf may grow smaller or larger in its overall dimensions,
giving us a total of four 'movements® or change: expansion,
contraction, negative or positive anastomosis.

When we comc to relate this change to the rest of
the plant, we scc that the stem lcaves have a number of prossi-
bilities in their approach to the calyx. They may not show any
variation to spoak of, and therefore, fill the stem between
cotyledons and calyx with necarly identical leaves, not neces-
sarily resembling ecither cotylecdon or calyx lcaf., They may, on

the other hand, show a direct rclationship with these end points,
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resembling cither cotyledon or calyx lecaf or bath, As Goethe
phrases it, the stem-lcaves may approach the calyx by either
‘creeping' into it or 'leaping' into it., The aster, Plate VII,
is a case of the former, and the leaf-scrics of Plate VI of the
latter (since here the plant must flcap' frow the highly arti-
culated leaf below the calyx to one that is slightly less arti-
culated than the first member of the serics), Both cases
contain more than one ‘'movenent.!' The aster not only contracts,
but simplifics through positive anastomosis; the plant of
Plate VI expands, and rctards anastomosis, One should not
conclude, however, that multiple 'movements' are necessary.

The plant may just as well rcach the calyx by gathering the
sten~lcaves directly into a calyx below the petals. (Fig. 1,
IX) Nature has a great profusion of choices,

Goothe does not develop this matter in great detail,
but I think it may be helpful to proliferate examples at this
point, that the rcader unfamiliar with botany may understand
soncthing of the oxtremc flexibility of the leaf-plan. Many
plants producc such an cxtended series that the individual
leaves, if taken out of their context, will not seem to rc-
scmble once another cnough to be likely candidates for members
of the samec progression, The first leaf of Plate VIIIA, for
example, does not seem related to the second from the top on
VIIIB, although thoy are both from the same series (buttercup,
large plant), and when they are put in their respective posi-
tions in the series the unity is clear enough., Notice also

that this series, while approaching the calyx gradually,
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'creeping' into it as it were, does not run dircctly from
largest leaf to smallest but first expands, through scveral
nembers, and then contracts to the calyx. The progressive re=-
tardation of anastomosis is continuous, however, beginning with
the point of greatest anastomcsis and finishing with the point
of least, the triunc, smooth-margined leaflets, Of the four
ncans of variation, this plant uses three for the serial meta-
morphosis of the stem leaves: cxpansion, contraction, and ro-
tardation of anastomosis., The calyx lecaves are similar to the
last leaflets in the scrics, smooth-margined, slightly expanded
in the middle (approaching the petal), and gathered together
at the basec, Thus the plant makes an claborate approach to its
goal (three neans of variation), The aster on Plate VII canme
to the samc goal (smooth margined calyx leaf) by only two
means: contraction and completion of anastomosis, and the
sccond of these the opposite of the route taken by the butter-
cup. This ability of leaf-plans to be taken in any direction
by a multiplicity of means would bc a familiar characteristic
to the audience that Gocethe imagined for his treatisce, and the
reader must keep it in mind if we are to proceed with a fair
reading.

Oncce we turn to the calyx proper, we find that, as
a rule, the leaves or leaflets here are smaller, less articu-
lated (usually smooth-margined), and of finer texture than the
stem leaves, In some cases they do not seem at all related to
the latter, but if we question the continuity with the stem

leaves we may find, with a bit of looking, excmplary case in
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which we can have no doubts whatsocver. Two of these 'missing
pictures'! arc supplied by the Eranthis and Nigella of Fib, 1,
IX, Herc the characteristic stem-leaves are gathered into a
calyx directly below the petals. The farthest removed from
this situation of total continuity between calyx and stem
leaves would be the case in which the calyx is formed in one
picce, rather than by a gathering of separate or semi-separate
leaves. But we can again, with some looking, find the missing
elements which will make our display continuous. The primrosc,
for cxample, has a onc-piecc calyx, but upon examination this
seems to be formed of several small leaves which have fused at
the edges, by anastomosis, into one. From the calcis that arc
deeply cut, thus hinting origin by anastomosis between several
membors, to those that arc not, is only a movement of positive
anastonogis,

Goethe calls thc movement of the stem-leaves away
from the cotyledons an 'expansion,’ and towards the calyx, or
better, into it, a 'contraction.' Onc docs not usually see
the full potential of this terminology immediately, but a
little help may be forthcoming from consideration of the fol~
lowing train of thought. The 'contraction' into the calyx
(taking just thie 'movement') is sometimes one of spatially
smaller leaves, but not always., It is, however, always a con-
traction of the distancc between stem nodes, for a calyx must
gather these in one place rather than sprecad them out as would
be the case on the stem. This is the only contraction of actu~

ally measurable size (the distance between nodes) tha* the
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calyx must contain, But the movement from a highly compound
leaf to a sinmple is also a contraction =it is the movement
of many into onc, When the calyx gathers the nodes into one
point we have alrcady a basic many-into-onc movement, After
this acconplishment, the same tcndency may be continued by
ans ~.. “2g8is, Indced, somec plants have alrecady begun this con-
traction in the stem=leaves (those that 'creep! into the calyx),
and from these we may take any number of pointcd cxamples,

Rostricting the discussion to one instance (since the
reader may find others by his own cxamination of the previous
naterial on leaf-plans), the rose, we find a movement from a
fully pinnatc leaf to the much simpler calyx-lcaf (Fig. 1, XT)
in which the romnants of pinnate development may yot be dis-
cerned., Now let us consider: the leaflets of a fully pinnate
leaf are quite independent (the rosc shows this plainly by
affording the pinnate leaflet a good-sizc stem of its own),
yet one may find a movement, from the compound to a simpie
leaf, expressed in a progression of forms, The individual
leaflects, spaced along a central 'mid-vein,' are potentially
(by positive anastomosis) one leaf, And what is this picturc
but a model for the whole stem? Each pinnate leaf is a minia-
ture steom, and therefore each stem a compound leaf, Undeorstand-
ing this, we may sec why Gocthe speaks of the 7contraction” into
the calyx. Not only do we witness there a gathering of nodes,
but also, in all cases where the stem~lcaves are not left un-
transformed in the calyx but modified, a gathering of many

jinto one. The oxtreme is the case of the one-picce calyx, in
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which anastomosis has procecded to unify all the leaflets of
what would be, after all, a type’pf compound leaf (sprouting
from a conmon gathering of nodal points), into a simple leaf,
The plant begins, then, with an expansion away from the sced
(but the cotyledons of some plants, by pairing nodes, prescrve
a "menory' of this contracted state cven aftcr the shoot has
grown long and spiraled its nodes widely), but then contracts
again, sonctimes to a singlc leaf, in the calyx.

After this, the plant expands again into a corolla
of petals, The petals arc generally larger than the sepals,
and often more numerous, but the most striking difference is
the color, texture, and scont., Indeoed, these new clements
meke the corolla of many plants differ so greatly from the
calyx or stcm-lcaves that, on first glancc, one finds no con-
tinuity at all, When we overcome the one-sidedness of our
first impressions, we may see clearly that therc is a continu-
ity of structure between the petals and the scpals, The former,
arc, after all, a development of the nodes gathored within the
ring of sepals, and thercforc take their origin from a nodal
point Jjust as lcaves do, They are not impossibly far from
leaf structure, at lcast spatially, and in many cascs the nove-
ment of the stem-leaves toward the calyx continucs in an obvi-
ous way to the pctals., (The aster iz a casc in point—Platc VII)
Those petals that are at the other end of the spectrum, resem-
bling neither stem or calyx leaves, may yet be understood with
the samce approach we have utilized in the casce of extremo

variations of leaf structure, (The pctal often reaches very
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differont characteristics than those of the leoaves, but a
careful analysis will show that, at least structurally, thesc
characteristics arc not beyond the reach of the lecaf-plan,)
Our rcal problem begins with the consideration of color,

ITf Naturc will not supply us with a continuous row
of 'pictures! with which we may find the continuity we sock
for in the plant we have before us, we must go elscwhere to
find the ‘'missing picturcs.,! Not cvery inflorescence broaks
into the progression of the plant without warning., The pink,
for cxample, often develops a second calyx, quite similar to
the first, cexcept for the beginning of the flower color at its
cdges, The tulip docs not develop a calyx at all, but follows
the stem~lcaf phase dircctly with the petals. Some tulips
show a considerable difforcnce between petal and leaf, but
other varictics allow these two to approach more closely,
Goethe had a color plate made of one of these which, as if to
provide what he was looking for, had convenicently forgotten to
scparate the stem and petal phases completely, and had grown a
lcaf which sorved both as stem-lcaf and petal, the lower gnd
being attached to the stem but the upper attached again to the
nodal gathering of the flower., The top third of this lecaf
took on the color of the petals, the lower part rcmained grecn,
Although Goethe did not mention them, we may add the example of
those plants which produce, for their only hint of a corolla,
a sudden change of color (from deep green to bright rosc) in
the stem lecaves themsclves, and even then not throughout the

leaf, but only in one part of it., (The change may take place
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either at the tip of the leaf or at the basc,)

As the plant grows taller, says Goethe, it purifics
its saps in order to support finer formation., He uses the
torm 'filtration' to apply to this process, but it should not
be interpreted as a mechanical or even chemical hypothesis,
The higher an organ grows on the plant stem, the farther the
nutrient solution must travel through the plant body to reach
it, When the plant rcaches a certain height, its leaves con-
tract into a calyx, sacrificing the vegetative power, and then
the corolla appears, qualitatively different from the foliage
or even calyx leaves, its petals of fine texture, bright
color, and scented, This alcration scems to be directly con-
nected to the height of the stem, until wc discover that we can
bring on the flowering phase carly by withholding food, or kecp
it off, by over-~feeding, That which seems to be a function of
the height of the stem now turns out to be controlled by the
food supply as well. Thus Goethe attempts to express both
factors within onc relation, with the notion of a 'purifica-
tion' of the sap, an operation which we supposc to require
height of stem in proportion to the unpurified nutricnts pre-
sent in the sap. This is a typc of verbal shorthand for the
observed relations, but the term 'filtration' is unfortunate,
since it suggests a mechanical process. "Purification'! is
better, since its neaning is ambiguous,

Within the corolla we find the stamens, nectaries,

and pistils, (the corona, which appears in some flowers- such

as thc daffodil—~ Gocthe takes as a type of nectary.) all three
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organs forms of contraction,

The stamen may be divided into upper and lower scc-
tions, the pollen-bearing anther and the stem-like filament,
respectively, The close relation of the stamen to the petal
nay be seen through the stamens of the Canna (Fig. 2, IX),
which ard nothing more than anther developments on the petal-
edges, Such development may causce a corresponding loss of the
power of anastomosis (taken as thc power of cxpansion), and the
potals showing it may contract in proportion to the amount of
anther formation (Fig. 3, IX). When this contraction is con~-
plete, the result is a filament, an. appendage which bears a
direct relation to the leaf stem (particularly in its charac-
ter as mid-vein), in that it is a stalk-like structurc that
has yet a potential for anastomosis, i.c., for expansion intc a
petal, since the tramfomation from petal to stamen is rcever-
ible., (The doubled rose, for cxample, presents petals where
stamens would normally be, and is, if completcly doubled,
sterile as a rosult.)

The nectary may be understood as an intermecdiate
form between the petal and stamen which has its own stability
and function, When it is closer to the petals, as in the
Pentapetes (Fig. 4, IX), it appears as pctal-like forms that
seen to have becn arrested at the half-way point of contraction
between the petals and the stamens (the alternate with the

latter). In the Kiggellaria the nectary is formed as a basal

scale on the petal itself, retaining a shape somewhat related

to the petal but alrecady showing the articulations at the top
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whiéh could bocome, if the transformation wont forward, the
lobes of the anther. At the other pole, where the rclation to
the stamen is more obvious, we find the nectaries of the
Parnassia, (Fig., 5, IX), which affords us intermediate forns
betwecn nectary and stamen (Fig. 1, X). The nectaries of the
crowfoot plants (Fig, 2, X) run from simple, pectal-forms (II)
through horn-like containers (I, IV) to forme which seem to
have little to do with cithor petal or stamen, the Aconitum
and the Nigella (VI and V), Even the cup-like forms are still
petal-likec in character, but these last two plants do scem to
have departed from anything rccognizable, Yot close study may
detect (according to Goethe) a relation between the shape of
the unusual flowers of the Aconitums and their corrcsponding
nectary formations (Fig. 3, X). Turning to the Nigella, we may
detect the same continuity by other means, for these oddly=-
shaped ncctaries, which seccm to have departed totally from
petals, are yet reoplaced, in a doubled flower, by petals, Thus
cven those forms which look to be very far removed from the
rest of the flower arc still traceable, when we look to the
proper quarter, to an affinity with the petal or stamen forma-
tion processcs,

The pistil consists, in its most expanded form, of
the ptigma (the surfacc which receives the pollen), the style
(the support of the stigma), and the carpel (container of the
ovules at the base of the style). Goethe's discussion at this
point trcats the formation of the style, without mention of the

carpel. (and including, of coursc, the stigma as part of the
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style). This latter organ is examined, at a later point, as
o sced-casc, but I think we do but aid his argument if we
treat it now as well.

Again we nmust take up the theme of contraction, for
the reproductive organs, wheon they move away from the petal,
do so by this gesture. At one ond of the spectrum, when the
contraction ic mild, we find the stylc of the Iris (Figs. &, 5,
X), which is not far removed from the neighboring potals, At
the other extremc we have the style of the Crocus, (6, X),
which may remind us of the major veins of a leaf which has no
interconnccting tissue growth., We may watch the crntraction,
in an imaginative manner, by considering the threc forms of
Fig. 2, XI. Beginning with (c¢) and moving to (a), we sce a
foliage lecaf (on a stem which has grown through the flower),
an intermcdiate form, and the style of a rose, (Since the
style of the rose is covered with small hairs, the affinity
with the leaf, which has begun to show a fow hairs at its basec,
is more easily traced.)

This sensc of contraction may remind us of the for-
mation of the stamens, and indeced the same relations scen to
be present, Both are related, by contraction (or cxpansion
when going the other way), to the petal, and the forms most
distant from the latter are filament-like in both cases.
Sincc both take their origin in a retardation of anastomosis,
we night expect to find some transition forms between style
and stamen, and we may do so in the rosc., A series of forms

ig shown in FMig., 3, XI, which includes scveral intermediate
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stages, many combining both anther and stigma. Like the sta-
men, the style may be lost through doubling of the flower, and

in the casc of the Ranunculus asiaticus shown in Fig., 1, XII,

petals have reoplaced the styles completely.

We may, in this consideration of the pistil, includc
the carpel, for indeced that organ is included in a number of
the forms shown.in Fig, 3, XI. Again, the scries of forms of
Fig., 4, XI presents the petal, pistil, and the intermediate
structures of the peony, showing the formaticn of the carpcl
quite clearly. The entire pistil, it would seem is continuous
with both petal and stamen, as a contraction of the former and
a sister-form of the latter, and therefore, like the stamen
and the nectaries, represcnts a contraction from the corolla
phase,

Goethe turns'ﬂéiﬁwto theiseed-cases (carpels after
fertilization) and, in order to mcet the new situation, i.e.
the production of sced, begins by discussion of fertility. The
leaf itself, he points out, gives us ample evidence of its
fruitfulness. The linden tree produces a blossom directly
from the mid-vein of its leaf (Fig. 2, XII).. The Butcher's
Broon does likewise, but herc the blossom is not projected
outward by its own stem but is nestled in the cup of the leaf
which acts as a calyx., The fern, of course, bears spores dir-
ectly on the undersurface of its leaf without a stage of inflo-
roscence. (Figs.3 and 4, XII) The leaf can be scen then, to
bear a direct relationship to the secd, and with this in nind

woe need not be surprised if the plant should modify its leaf in
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order to give the seed greater protection than the fern gives
its spores.,

Attompting this line of 'seeing,' wo may think of the
legume sced vessels (such as the pea~pod) as folded leaves,
fused at the edges. (Fig. 1, XIII) If we imagine scveral of
thesec gathered about a common center, we have a plan for more
complex capsules, such as that of the Nigella (Fig. 2, XI11),
or the marsh marigold (Fig. 3, XIII). It is only a step fron
here to the construction of the seed-case of the pcony, which
may be imagined to have fused a number of pods about its cen~
ter so completoly that neighboring walls have become one.

(Fig. 4, XIII). And now, while we are thinking in this wise,
we should remember the movement of the peony from petal to
pistil in Fig. 4, XI, which suggests that the carpel is formed
by rolling the petal and fusing the seam, (The mechanical
processes involved in any of these transformations, of course,
are not our concern, and such terms as ‘'folding' or ‘rolling'’
are utilized only to describe the results of such an action,
not in order to suggest the action itself.) In this manner we
may come to récognize the continuity between the secd~case and
the general organ of the plant, the leaf.

After fertilization the carpel generally grows a
good deal larger to accomodate the seed, and Goethe terms the
secd-case a phase of expansion, Whether he would put the car-
pel before fertilization into the same category I cannot decide,
If one uses his categories however, I think it probably correct

to call the pistil formation as a whole a contraction, remem-
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bering that by this we mean the formation of the style and its
base, Complex sced-containers are a fusion of several bases,
and thus several pistils., The 'expansion' is that of the
whole, while the 'contraction'! that of the part, The pistil,
as a unit, finishes its formation at fertilization., After
tais point we trace the development of a different unit, the
seed=-case, This organ, whether simple or compound, usually
undergoes a noticeable expansion after fertilization.

The seed itself, of course, must be comsidcred a
contraction, indeed, the most extreme phase of contraction
possible, Carried along, as it were, by this movement of con-~
traction are the immediate leaf-like envelopes of the sced,

In a number of trees this envelope takes on the form of small
wings (Figs. 5,6, XIII), leaves that are not exactly fitted to
the secd, The maple and clm produce a comparatively large
wing, but the ash a smaller one (Fig., 1, XIV), and the birch
the very miniscule projections on each side of the seed (Fig, 2,
XIV). It scems almost as if the power of the contraction grew
larger as the wings grew smaller, and of course those sceds
which do not spread their covering sheath into wings may be
imagined to complete the serics, having formed the envelope
exactly to themsclves, Thesc stages of contraction can be scen
in the successive sheaths of a single plant, the marigold

(Fig., 3, XIV)., Herec the outermost forms arc the 'leaves' of a
small calyx, resembling the calyx of the flowers except for

the greater curvature of the 'leaves,'! When thesc appendages

are examined, they show the formation of a rudimentary seed on
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the mid-vein, and the curve of the form bogins an encircling
gesture, The next ring of forms has lost most of its resom-
blance to the lcaves of the plant, It is much contracted, be-
ginning to show hair-like growth, more curved, and bearing a
nore developed seed (but still usually infertile) in the cup
of the curve. The final forms arc morc strongly curved yot,
their coats are fully fitted to the interior seed (now fertile),
and the hair-like growth extonds about the whole of the outer
curve, Even as the potal seemed to contract proportionate to
its development of anthers (Fig. 3, IX), so here the membranc
scems to contract according to the development of the seed
within it,

Gocthe adds to this discussion a "Recapitulation and
Transition# which allows him to move to questions which should
accompany the oxamination of the cyclec he has traced even if
they arc not part of that cycle, The first of these is the
most important for us: the nature of the bud., Every node has
the powcr to bring forth one or more buds, and each of these
may be compared to a germinating seed, It may be grafted to
anothor plant, it may, if conditions are right, put down its
own root, It is, of course, the beginning of a new shoot. The
bud, unlike the sced, needs no cotyledons, for it is still fed
by the mother plant, It consists of nodes and leaves, and
each of the nodes will be able, at a later time, to develop
buds of its own. (Here the relation to germination seed is
very direct, for the ‘compressecd plant?! may be scen in the

structures of the bud.,) In highly organized plants, the buds
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and sceds are kopt quitc distinct, but as we move to lower
levels they seem to merge. We may find, if we understand tho
origins, indubitablc sceds and indubitable gemmae (asexually
produced cell groups capable of gencrating a whole plant),
but onco thesc have scparated from the mother plant the dis-
tinction becomes purecly historical, since the sceds and gemiae
are alike to the scnses, Sceds, thereforc, arc distinguished
from the buds of higher plants by their cnclosed condition
(and their food supply), and from the gemmac, which seem to be
something like buds on the lower plant, by the nature of their
formation and detachmcnt, but are obviously closely rclated to
both., (The nodal point itself cannot, however, be likened to
a sced, but only to the nodal point within the sced, and is
without visible structurc., Morphology must cither trcat the
node as a limit for its approach or begin microscopic analysis, )

Gocthe continucs from here with ar cxplanation of
collecctive inflorescence, which we shall pass over, and two
discussions of oddities, namely, a treatment of a proliferated
rosec and onc of a proliferated pink, These arc worth a brief
review.

The rose in question has grown through its flower,

producing, in the center of the corolla, not stamens and pis-
tils but a stem which continues its growth above the flowering
stage. The stem shows traces of red above the corolla, and has
carried upwards with its growth scveral red petals, the last

of these being halfered and half-grecn. Finally true stem

lecaves and buds appear, although the buds arce imperfect. No
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truc calyx has formed bencath the corolla, but a number of
stem leaves arc gathered into relatively closc proximity there
Although a partial contraction is present here (or the corolla
could not be formed), it is obvious that the full growth
inhibition that is needed to form a fertile inflorescence was
never reached. A hint of its lack may already bc found in the
absence of a truc calyx, but the full effect is not discovered
until we view the flower from above and see that neither stamen,
pistil, nor seed-container were ever formed, but instcad the
vegetative power of the plant rcasserted itsclf in the further
growth of ston.

The proliferated pink does producc a ncarly complete
flower, but its sccd-capsulc is imperfect., (Fig., 4, XIV)
Between petals and carpel small stems bearing new flowers have
developed, (And one stalk rises from the carpel itself.) The
proliferated rose pauscd long enough to develop a corolla, but
then continued its stem growth. The pink has actually devel-
oped, if we do not includec fertilized sceeds, the complete
flower, and yct has brought new stems from some of its clus-
tered nodes, In cach case, we sec that the plant must have
had, potentially, the possibility of further progression, but
would normally sacrifice the potential and put an end to its
growth in order to rcach the formation of seecds,

Passing over onc further section, a short discussion
of the Linnacan doctrine of #Anticipation,’ I shall give the

sumnary in its entirety.
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Summary
112

I hope that tho present attempt to interprot
the metamorphosis of plants may contribute some-
thing to the solution of this enigna, and may give
occasion for additional investigations and deduc-
tions, The scattered observations on which it is
bascd have already been collected and arranged in
order; and it will soon be decided whether the
step which we have herc taken constitutes ant ap-
proach to the truth, We will now, as shortly as
possible, summarisc the principal results of the
foregoing discousc,

113

If we consider a plant in so far as it cxpresses
its life force, we sce that this force reveals
itself in two dircctions—~ first, in vegetative
growth, when it produces ster and leaves, and then
in reproduction, which is completed in flower - and
fruit - formation, If we inspect growth morec
closcly, wc sce that, since the plant carries for-
ward its cxistence from node to node and from leaf
to leaf as it vegetates, a rcproduction may be said
to take place, This type of goneration distine~
guishes itsclf, by the fact that it is successive,
from the reproduction through the flower and fruit,
which happens suddenly; being successive, it shows
itself in a sequence of individual developments,
This vegetative force, gradually oxpressing itself,
bears an cxtremely close rclation to that which
nanifests itself once and for all in a conspicuous
reproduction phasc, A plant can be compelled,
under various conditions, to vegetate continuously,
while, on the othor hand, one can hastcn the
flowering phase, The former resull occurs when
crude saps filood the plant; the latter when more
rarcficd forces predominate,

114

When in this way we have named the vegotative
shoots as reprcsenting successive reproduction,
and flower and fructification as representing
simultaneous reproduction, we have, in so doing,
indicated the manner in which they both express
themselves, A plant which vegctates, spreads ite
sclf more or less, and develops a stalk or stem;
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the intervals from node to node arc gencrally
noticeable; and its lcaves sprecad out from the

stom on all sides. On the othcr hand, a plant

which flowecrs has contracted all its parts; ine
crease in breadth and height is, as it werec, ar-
rosted; and all its organs are in a highly condensed
state and developed in close proximity to one
another,
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When now the plant vegetates, blooms or fructiw
fies, so it is still the samc organs which, with
difforent destinics and under protean shapes, fule-
fil the part prescribed by Nature. The same organ
which on the sten oxpands itself as leaf, and
assumes a great variety of forms, then contracts
in the calyx~-cxpands then again in the corolla =
contracts in the reproductive organs--and for the
last time oxpands in the fruit,

116

This operation of Nature is at the same time
bound up with anothor— the asscmbling of different
organs round a centre, according to definite numbers
and proportions, which, however, in many flowers
may often be, under certain circumstances, much
modificd and variously changed.

117

In like manner in the formation of flowers and
fruit an anastomosis operates, whereby the extreme-
ly declicate fructification parts, closely crowded
against one another, arc nost intimately united,
cither throughout their whole duration, or only
for part of this time,

116

These phenomena of approximation, arrangement
round a centre, and anastomosis, are not, however,
peculiar to flowers and fructifications, We may,
indeed, perceive somothing similar in cotyledons;
and other plant members will give us ample material
for similar considerations in the sequel,

119

Just as we have now sought to explain the protean
organs of the vegetating and flowering plant all
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fron a single organ, the leaf, which commonly
unfolds itsclf at cach node; so we have also
attomptod to refer to leaf-from those fruits which
closcly cover their scods,

120

It goes without saying that we nust have a gen-
eral term to indicate this variously metamorphoscd
organ, and to use in comparing thoe nanifestations
of its form; we have hence adapted the word leaf,
But when we use this term, it must be with the
roservation that wc accustom oursclves to relate
the phonomcna to onc another in both directions.
For we can just as well say that a staumen 1s a
contracted petal, as we can say of a pctal that
it is a stamen in a state of expansion, And we
can just as well say that a sepal is a contracted
sten~leaf, approaching a certain degree of refine-
ment, as that a stemeleaf is a scpal, cxpanded
through thc intrusion of cruder saps.

121

In the same way it may be said of the stem that
it is an ecxpanded flowering and fruiting phase,
just as we have predicated of thc latter that it

is a contracted sten,
122

I have morcover at thec conclusion of this essay
considercd the devclopment of buds, and through
them have sought to cexplain compound flowers and
unencloscd fruits,

123

And in this way I have labored to oxpound, as
clearly and completely as I could, an idea which
in my cyes has much that is convineing, If, in
spite of all, it is still not fully in accordance
vith the evidonce; if fault may still be found with
it for some inconsistencices; and if the forecgoing
panner of interpretation does not scem to be uni-
versally applicable: so much the more will it be
ny duty to note all objections, and to treat this
subjeoct nore exactly and circumstantially in the
sequel, in order to make this way of looking at
things more lucid, and to carn for it a more
general approval than it can perhaps expect today.
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FIGURE 1

FlGURE 2

Fic.1 ~"Stem leaves.. . drawn together into a kind of calyx dircctly below
the corolla.” 1. Eranthis biemalis. 11. Nigella damascena (after Schonichen),
Fi6. 2 —Canna iridiflora. 1, Complete view of flower. 1I. Individual petal

e g ey e it 8

with anther, the petal assuming the role of ﬁlan'_:ent.

FIGURE 73

Successive transformation of petal into stamen,

in white water lily, Nymphaea alba.

FIGURE L
“  F16.'l4- -1 Flower of Pentapates phoenica. 11. Petal of Kiggellaria africana

© with basal scale. Fig. 5 -Flow

FIGURB §

er of Parnassia, showing nectaries between

stamens.
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FIGuRe 1

Intermediate forms of stamens and nectaries
in Parnassia (after Wettstein ),
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FIGURE 1

Hulls of Colutea arborascens and Colutea berbacea, -
showing their leaf character (after Gaertner).

FIGURE 2

Nigella orientalis (after Gaertner).

FIGURE 3 FIGURE 4

F1G. 2 ~Fruit capsule of poppy, Papaver orientale (after Gaertner).,
FIG.

~Fruit of marsh marigel

FIGURE 5 Ficure 6

JIG 5 —Fruit of maple, Acer sataricum (after Gaertner).
F1G. 6 —Fruirof elm, Ulmus americena (after Gaerner).
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Il Historical Interpretations

Schiller had termed the basic schema, if I may call

it that, of the Metamorphosis of Plants a speculative Idea

rather than an empiric experience, Any discussion of the

text should begin with this criticism, since it is utterly
basic to the whole cnterprize, and so my own will proceed, But
this creates certain problems which may not be immediately
visible to the reader, The morphological method used in
Gocthe's tcxt are quite similar to those used in bidogical
morphology in gencral, and thus, since Goethe's age, biology
has had a good deal to say about them, and even about Schillers
critique, The reader who is innocent of these interpretations

(put forward within biological thought) could perhaps proceed
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directly to the discussion of the next chapter without diffi-
culty., Those who know anything of biological theory in this
area, however, may be confused to find that I do not rely upon
the accepted interprctations, but proceed as if they were mani-
festly inadequate, In order to make this inadequacy manifest
to the reader, I have therefore, inserted this parenthetical
review of the history of biological theory during the develope
ment of the science from the time of Linnaeus to the advent of
'modern' biology. It is my intention, in this chapter, to
raise, claify, and subscquently dismiss, the claims of 'expla~
nation' of morphological relations put forward by biology since
Darwin, in order that wc may turn, in the succeeding discussion,
to the heart of the problem.

When the scicntist approaches a particular set of
phenonena, in our case, those of organic lifc, and asks such
questions as "What is this?" or VHow does it comec about,%, he
thinks to find some revelation on the subject in the informa-
tion that he can gather from the 'facts?! thomselves, assuming
that these 'facts® arc in some way interconnected, and that
study of them may eventually reveal such relations., This is a
heuristic principlc in the best scense, for we may easily sece
that (1) if the individual 'facts,! or empiric observations,
are not connected or connectable, then investigation of thenm
could never yield anything beyond mere perception of them, and
the goal of scicnce would remain unattainable, and (2) if con=
nections are found, then they were, in a certain sense, indige-

nous to the phenomena, and could not be termed a 'result! of
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the heuristic assumption, or if they are hypothesized and the
hypothesis is shown to have predictive power by experimental
trial, this predictive aspcct is factual rathor than assumed.
But onco the scientist commits himself to this methodological
assumption, as indeccd he nmust in order to further any sort of
investigation, altcrnative modes of 'obscrvation! arise.

Therc are many observations to be made upon even the
most trivial incident. Which are the crucial ones; which
accidental? In the early 1850s biologists looked upon form,
whether visible to the naked eyc or only with the help of a
nicroscope, as the most important aspect of biological phenon-
cna, It does not scom ovorlj speculative to suggest that the
emphasis is today upon electro-chemical and genetic relations,
visible form being one of the less important aspects studied
(except in palcontology). But since form has not been dis-
carded altogether, we way yet find ourselves asking what the
import of this or that structure might be; what can it tell us
about organic life? (This may also be asked about chemistry
or what have you, but our problem here is that of form, and
thus it is prudent to keep to that example,) The significance
of form is an open problem, even today, for bioclogy, but the
rmodern outlook docos offer partial answers., Given that we are
intercsted in these- that we have made form the focal point of
our present investigation of organic life—what further choices
must be made?

We may answer this question most easily by looking

at the doublec aspect of the term ¥significance,™ A 'signifi-
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cant form' may be (1) a form which gignifies something, in the
active secnse of that word (as human words signify a meaning),
or (2) an cvidence which is passive to our interpretation.

This is the distinction to be made between a symbol and a sign.
The latter, like (x) in algebraic usage, is nultivalent; it
'stands for' anything we intend it to, The form of the letter,
its sound, the color of the ink used to form it, have not ro-
lation to its assigned 'significance,' How different are the
sounds of a synphony! The choral movement of Beethoven's
ninth symphony, for cxample, is sometimes said to express
triunphant joy. The words of Schiller's poem speak of it, and
the music 'signifies' or 'expresses' it as well., But notice
that the nusic does not sinply ‘stand for'! joy. If this were
its rclation to the audience, it could just as well be assigned
a significance of defecat and mourning, This latter assignment
however, is not possible, given that the audience are nenbers
of european culture, They simply hear joy, or at least ela=-
tion, in the sound, The actual sound is, of course, not joy,
but its symbol., When we listen, we participate in the ' joy! of
the movenment through the sound, in the symbolized through the
syrnbol (for so I would use these terns), Thus we have two
possible relations between obscrver and observed: that of a
sign, passive to our assignment for it, and that of a synbol,
which, at lcast within the culture, gignifies or expresses
sonething nore than itself to immediate reflection (without
further interpretation).

This distinction is crucial to the scientific
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observer. It is omnipresont whenever any thing or event is
exanined, The observer cannot help falling upon one side or
the other of thesc two ways of sceing, and usually has a foot
in both camps, When one billiard-ball strikes another, for
exanple, do we 'fecl' something dynamic, a type of ‘energy! or
'force' (as is suggested by the scnse of activity in the word
iigtrikes’), or do we merely note that onc ball moved, came to
touch another, then slowed, while the other ball, which had
been at rest, changed its state to that of movement? The first
way of sceing, which finds some expression of 'force! in the
event, is symbolic, while the second is not, or at least is
less so., In the former we look through the produced phenomenon
to the productive cause (that is, this is one's inpression) ;
in the latter we sce only the phenomenon which has been proe-
duced, and nust speculate about a causc for this effect.

Given, of course, that accusations of 'imagination'
or 'animism' may be leveled against the observer who 'sees' a
productive nature within or through natural events (through
that which is produced), my point is only that such events nay
be so represcnted to the mind. We may 'look' at things in this
manner, whether or not we arce corrcct to do so, Thus we secn
to have two ways of making observations (or at least, obscrve
ing seems to have two poles), and this fact has led to no
little confusion,

Throughout the history of biology, and probably that
of every major science, we may discover figures whose opposi-

tion to each other is founded in a difference in node of
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observation, rather than upon the nature of the logical opcrae-

tions which follow this first moment of investigation, Somec
men look through events, others look at them., The results will
of course, differ, but they arc often quite unclear about the
reasons why., Lot us turn now to the manner in which this
alternation ariscs in biological theory.

As the recader will probably rcmember, the metamorphic
leaf-scquences of Plates VI -~ VIII are almost impossible to
view without the imaginative addition of 'movement,' When
such a group of leaves is presented to an investigator, no
matter that they arc in a random order and the investigator
totally ignorant of botany, the scquence of the Plates is
quickly discovered, Secing both similarity and difference in
the forms, the eye is quick to look for continuity in change,
and thus for continuous transformation, To find this, of
courgc, the forms must be put in the 'proper' sequence, but
such an operation takes but a few seconds, Placing any two
leoaves next to cach other,.the investigator then brings a
third into proximity and decides whether it "fits' on the left,
the right, or the middle, If any of these choices scom to
rosult in a ‘break' in the 'movement,' it is rejected., If
continuity of 'movement' results, thc suggestion is accepted,
(This is a somewhat sinplified description of the procedure
followed by the students I gave such lecaves to, Some were
quicker than others, but all came to the same results by
stumbling on to the same method in a remarkabiy short time,)

So strong is this sense of continuous transformation of forn,
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or 'movement,' that the obscrver is tempted to believe that
it tells him somcthing vital about the plant, and this can
create problens,

The observer who looks vhrough the scnsible phonomena
will, in this case, focus upon the 'movenent' that is made
visible through the scquence of individual leaves, If this
'novenient! is taken to be an empiric fact, then it will obvi-
ously represent something dynamic, an expression of encrgy.

The recognition of this manner of viewing metamorphic scquences
led a German morphologist, G, F, voun Jaecger, to complain in
1814 that the tern 'metamorphosis' refers to a symbolic viewing
of the phenomcna, and is in reality no morc than a figure of
spcech.l We do not, he noted, witness the transformation of
onc leaf into another., The actual transformation or metamore
phosis is an imagined one which happens not at the level of

the physical individuals but within the formative forces

(Bildungskrafte), and we take the leaf-sequence to be the

expression of this, At best, this criticism leaves us with an
imaginary hypothesis which may be descriptively uscful but
must not be made into a causal theory (the figurc of speech
should not be taken literally), Of course, Jacger himsclf did
not favor the fexpressive' or symbolic treatment of phcnomena,
while Gocthe did,

Jacgor's objection is closely related to that of
Schiller; both depend upon a similar notion of what is, and
what is not, a fact of observation, The actually sensible is

acceptable to both men, but the symbolic or expressive 'content!
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of the sonsible phenomena is not. When we examine the sort of

perception utilized in the text of the Metamorphosis of Plants,

it becomes obvious that the 'movement! or 'metamorphosis! of
form is a crucial point., Indeced, it is well=-nigh the only
point, for, as we have scen, the departure from Linnacus bo-
gins whon the observer turns his attention from stasis to move-

nent, Although the term metamorphosis is applied to vegetable

transitions in his work, both Linnacus and the systematic
botany of his followers paid little attontion to the 'moveoment!
of forms, preferring to attend almost exclusively to the
Gostalt, the static figurc, This could be 'scen' and under-
stood clearly; its status as evidence was unquestionable, But
the nonent the invostigator shifts his attention fron the
Gestalt to the Bildung, von Jacger's objection becomes a
serious one, In what scnsc is the 'movement' real? The leaf
forms are therec-~ they may be traced on paper or photographcd--
but theoir "movement! is not physically present, Can it be
anything morc, then, but a hypothesis?

This question becomes the responsibility of any
theorist who takes such 'movement' of organic forms to be
empiric evidence rather than mere hypothesis. One of these
theorists, it would seen was Charles Darwin himself, and the
notion is of sone importance to most Darwinian or Nco~Darwinian
positions on evolution, This being the case, onc would ecxpect
that biology would have been forced to defend itsclf from
Kantian criticisms, and that such a defense might be found in

its nineteonth century history, And this is indecd the case,
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although such things arc not casily resocarched,

The historian of a period often attenpts to make the
positions of its major figures a good deal more defined and
clear-cut than they actually were, It is his job, he scems to
belicve, to 'make sonse' of this history., Much of his diffi-
culty comes from the fact that he is looking backwards, and has
the interests of a modern outlook in mind, Such attenpts at
definition are therefore ained at 'fitting' the contributions
of the figures examined into a theorctical picturce which did
not come into existence until quite recently, and which could
not, for that reason, have becen the context of those contribu=~
tions, Yet without such treatment, the ovents of a history will
not be immediately intelligible to the modern reader. (Sce,
regarding this problem, Thomas Kuhn's discussion in the

eleventh chapter of The Structure of Scientific Revolutions., )

In wmy own oxamination of biological history I found
that questions of the sort advanced by Schiller and von Jacger
were never actually answered, but were mistakenly thought to
be answored several times over: that the ‘movenent' of organic
forms was ncver actually cxplained, but was thought to have
been accounted for: and that this 'movement' was often defended
as hypothctical by the very man who was, in his actual prace
tice, accepting it as cmpiric fact, Unfortunately, the ap-
Proach to morphology that scems to have codified these confu-
sions is that which is still current, and the viewpoint it
provides is still the context in which most rcaders attempt to

see the events of biological history. In order to discover,
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then, what actually happened to our 'question,! as posed by
von Jaeger, it will be nccessary to look upon the period under
review with a cultivated innocence; to look not merely back-
wards from our prescnt sophistication, but also forwards, at
lecact as well as we may imagine the picturc, in order that we
ray clear away the answers that we might otherwise be tompted
to offer,

In the hundred ycars that follow the death of
Linnaeus, biology nade two major advances in taxonomy (and the
morphological thecory bchind classification): the first was the
departure from 'artificial' systems of taxonomy to those based
upon common structural plan; the sccond was the reinterpreta=-
tion of the latter approach along phylogenetic lines after the

publication of Daririn's Origin of Specics, During the first

period the 'question!' above was an open one, 1f unanswered,
During the second it disappeared from view bchind answers which
arc not actually addressed to the right qguestion, I shall
attempt to portray this general movement of thought through
selected figures, but thesc are by no means the only possible
sclection and may not be the best one. They do, however, suit
rny purposce of clarifying certain schools of thought.

I shall dividec the discussion into three sections:
(a) the devclopment of a taxonomy of structural plan; (b) pre-
Darwinian attenpts to find a material explanation for common
or archetypal plan; (c¢) the Darwinian thesis and its victory,
For the duration of this discussion I must ask the reader to

remenber that we arc forcing the men examined to answer a
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quostion that they have ncver clarified for themselves and thus
nover intentionally answered, We cannot ask these men about
our problen directly, but must, rather, ask rclated questions

and make infcerences from the answers given to these,

(2) Fron the death of Linnaeus to Sir Richard Owen's discussion

of the Archetypc of the vertebrate skelecton in 1847

The Systcoma naturac of Linnacus ordered the fkingdonmst

of naturc into classes, orders, gencra, and species, on the
basis of what has come to be tormed an 'artificial' distince
tion, 1In the realm of plants for cxample, Linnacus distin-
guished classes according to tﬁo nunber of stamens and orders
by the number of pistils, Further classification was done
upon like grounds, This allowed hin to develop a very clear
systen of taxonony which was of great scrvice for purposes of
identification, The author of the Systema however, was ité
first critic, and he somectimes departed from the characteriza-
tion by number alone in order to recognize obvious similari-
ties in certain groups, By this action he proposed a taxonomic
goal far beyond that which his work had roached: the classifica-
tion of naturc according to actual affinities rather than
distinctions which, while they arc easily made, may not ree-
flect such affinities. His 'artificial' system was alrocady
evolving toward a 'natural' onc, or a toxonoumy based upon
'common agrecment! of all parts of the organism.2

After his death in 1778, Linnacus! work was carried

on by his many pupils, but although these men contributed much
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to the known catalogue of organic lifc they did not manage to
advance the cause of a natural classification. This task fell
into the hands of others. Georges Buffon and his colleague
Daubenton pioncercd a comparative study of anatony, insisting
that animals be investigated with respect to major organs such
as bones, hecart, brain, respiratory systen, etc, Potrus
Cauper, at The Haguc, made a nuuber of comparative studics,
including onc between the bone and muscle structurc of the
orangutan and man, demonstrating that the former was unable to
walk upright, John Hunter began a private collcction in
London, in which cach iten was arranged according to its ana-
tomical relations, which was to become the basis of the British
Museun of Natural History, Vicq d'Azyr, Buffon's successor at
the French Acadeny, cmphasized the unity of cach organisn,
pointing out that a certain typc of tooth implies a certain
type of digestive system and a matching mode of life, Yet if

such figures crecated the posaibility of a taxonony of !'common

agrocment! of all parts of the organism, they werce not able to
bring this to actuality. The shift to classification by common
plan recquired more than new techniques.

The comparative mcthod was not seen, by most cight-
centh contury biologists, to have the potentials we can sce in
it today. A change in thinking had to come first, As long as
the anatomist thought of the organism as a merc collection of
parts, the totality of which could be recached by summation,
the later notion of a common plan could not arise., When the

organic came to be thcought of as a realm in which a more inten=~
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sive unity than mochanical was manifest however, the results
of comparative anatony could be seen in a new light., Goethe's
own departurc in this dircction was abrupt and total, and
because of this his contrast with the morc conservative figures
of his day is narked, He may be used, therefore, as a weather-
vane of sorts, the reactions of his first scientific papers
revealing very clearly the gquarter of the prevailing wind,

In 1784 Goecthe circulated privately a trecatise on
norphological osteology, the subject of which was, specifically,
the precence of the intormaxillary bone in vertcbrate skelo-
tons, but by implication, the principle at stake was clearly
the common plan of vertcbrate skeletons. (The intermaxillary
is the bonec in which the tceth of the upper jaw before the
canines are imbedded,) His thesis was generally rejected, and
the paper had to wait twenty years to find a friendly audience,

The most notable name on Goethe's mailing list was
Potrus Cauper, and since his comments summarize the prevailing
attitude, we may linit our cexamination of the respomsc to his,
Canmper had alrecady done work which was to become instrumental
in founding the taxonomy of common plan, He had demonstrated,
through drawings, that many of the bone structurcs found in
vertobrate animals are in a ceortain sonse identical., For exam=
ple, given a drawing of the bones of the human hand, a good
artist may, without changing the basic plan of the structure,
but merely altering the proportions of its clements, transforn

the picturce into one of a bird's wing, or the pectoral fin of a
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porpoisc, In this way he dcmonstratod that thesc organs were
built upon a common pattorn., One might expect, therecfore, that
Camper would be very fricndly to any cuggestion of a common

plan for vertcbrate skeletons, yect this was by no means the

Even as he would arguc, in the 1790 text of The

Mectamorphosis of Plants, that all parts of a plant 'moved!

into one another, so Goecthe, in the osteological treatise, saw
all vertcbrate skeletons as transforms of one another, He
argucd that they must all have the same basic structurc, and
attempted to prove that the intermaxillary bone, which did

not scem to be present in man and some of the larger mammals
was indeed present in all, Camper rcceived the paper in 1785
(private circulation was rather slow it would scem) and let
Goethe know that although he was to be congratulated upon the
discovery of the bone in the walrus, Camper could not allow
that the bone was prescnt in the human skull, He wrote Gocthe
again in 1786, saying that despite numerous obscrvations, he
still could not agrce that the bonc was preosent in man, and
the obvious inference to be drawn was, of course, that the
human skcleton was not based upon the same plan as the rest of
the vertebrates,

A close look at the arguments involved reveals dife
fercnces in point of view that are too often overlooked,
Camper noted that the upper jaw of the human skull showed no
cvidence of sutures, while such sutures (distinguishing the

intermaxillary from the maxillariecs) were present throughout
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tho rost of the vertebrate kingdom. Gocthe agrecd that this
was the case, but argued that the sutures were invisible since
the intormaxillary in man has fused with the maxillaries,
Although Gocthe had no knowledge of the fact at the time, the
intormaxillary is clearly separated in the human cmbryo, and
thus his thecory that its cdges grow together in a conmplete
fusion rather than a visible suturc was quite corrcct. At the
timo, he had already noted that when the human jawbone is
split, difforences in bone texture allow the eyec to distinguish
the intormaxillary rogion from that of the maxillarics (the
toxtural difforence cvidently makos a rough demarcation just
beforc the canines). 1In the succceding ycars the cmbryonic
evidence and an cxample of a man whose intermaxillary was yect
quitc distinct from his maxillarics were brought forward, and
the theory bogan finding friends, But when the paper first
appeared it had none, and Camper, although he may well have
known the embryonic evidencc, was intransigent in his rCSiSe
tance.

Why was this the case? Why should something which
scemed s0 obvious to later morphologists scem so obscurc to
thosc of Camper's mind? The answer scems to be that by
"intcrmaxillary bones?! he and Goothe meant quite differcnt
things, To Camper, the bone was there if it were divided from
the rost of the jew by sutures and not otherwise; that is, only
if it could be scen to be a separatc object, For Goethe, the
bone was but the imprint of the formative processes of the

hurman organism, and the fact that the suturcs had undergone
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total fusion did not mean that the bone could no longer be
distinguished from the rect of the jaw., Onc nay distinguish
conceptually vhere he cannot physically divide, The human
upper jaw was one piece of bone, but revealed a number of
formative processcs, That of the intermaxillary was quite
diffeorent from that of the surrounding bonc, But Comper did not
budge fron the static evidence; there were no sutures in the
upper jaw.

Goethe's first congratulations on his thecory werc
rceceived from Herder, which is in itself a rather telling fact,

Herder had begun work on his Ideas on a Philosophy of the

History of Man in 1783, and Gocthe was familiar with the

thesis, In the first part of this work, Horder postulated that
one nay think of all of naturc in torns of a singlc primary
form and multiple manifestations, Goethe's notion of the
vertebrate skeleton certainly reflected this, and he undoubt-
cdly received a spur from Herder's idcas. When he sent the
work on the intcermaxillary to Herder, agrecment was quick to
follow, But most men were not thinking along such lines.

Gocthe's 1790 publication of The Mctamorphosis of

Plants also lacked an audicnce during that century, coming
into conflict, as it did, with the same outlook that had net

his 1784 paper. So Hegel wrote:

Goethe with his grecat insight into Naturc had
defined the growth of plants as a mctamorphosis
of onc and the same formation, His work, The
Mctamorphosis of Plants, which appeared in 1790,
has been treated with indifference by botanists
who did not know what to make of it just becausc
it contained the oxposition of a whole.l




145

The samc fatc awaitod his 1795 paper on an archetypal form for
the animal world, in which he argucd, somewhat like Aristotle,
that natural scicnce is based upon comparison, and concluded
that the ctandard of comparison in the organic realm nust be
an ideal type, the mean of all forms, If comparative anatony
had noved away from Linnacan analysis, it was still entrenched
within a rather Linnacan vision of cvidence, Facts were static
details which would be physically divided from each other,. and
all theory was to bc based upon such 'facts,!

Historians differ in their costimation of the impor-
tance of Goethe's work as an influence for later thought and I
think that we may profitably bypass any consideration of this
problem since we need only know, for this discussion, the man-
ner in which opinion changed, not tho reason why. With this
in nind, we may pacs directly to the most commanding figurc
of pre-Darwinian biology, Georges Cuvier.

Cuvier was born in 1769 and educated in Stuttgart,
He was appointed an assistant af the Musec d'Histoire Naturelle
in Paris in 1795, the date of his first publication, As his
fame grew, he attracted attention within the government and
Napolean selected him to direct the reform of education
throughout Francc, a position he managed to kecp cven on the
return of the Bourbons. Hec became a figure of great authority
and power, o giant in the eyes of his contemporariocs,

Cuvier is considered the fathor of modern taxonomy,
His contributions modernized comparative anatomy and practi-

cally originated the science of paleontology., His reading



146
included Herdor and Goethe, but he know Kant as well and was
very concerned with the third Critique. He was a carcful
investigator, not given to saying more than he could donone-
strate, and occasionally acknowledged Kant's guidance in his
restraint and refusal to speculate. He was also commited to
the Kantian notion of the organic, and therefore to a notion
of unity which was more than tho sum of its parts, It was
Cuvier's application of this guide to the results of comparas-
tive anatomy that initiated the new taxonomy, and by so doing,
Prepared the ground for Darwin,

In his first ycar at the Musce d'Histoire Naturclle
Cuvier produced a paper which argued that Nature structurcd
her animals upon a limited number of basic plans, In his
later publications he worked this notion into a definite con=

parative approach, finally reaching, in his Le Regne Animal of

1817, his famous systenm ¢” cmbranchements, These were four

general groups into which he divided the entire animal kingdom:
I. Vertebrata; II, Mollusca; III, Articulata; IV, Radiata,

They were internally subdivided into classes, and thesc into
smaller divisions, In positing such a division of Nature
Cuvier announced that he Judged it totally wrong to arrange
organisms in a 'ladder,' as had previously been the case,
beginning with the simplest ond rising graduvally up to man,
There was no basis for this conparison, he argued, for a crab
way represent just as perfect a realization of his basic plan
(articulata) as a man did of his (vertebrata), Thus modern

taxonomy was launched, and so well did Cuvier do his job that
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the first three of his groups may bo said to be still prescrved,
if modified, in modern classification (the fourth has been
thoroughly broken up).

As we look closer at these distinctions, we can por-
coive a minor triumph for the point of view advanced by Herder
and Gocthc., This was, the recader will rccall, that variation
within the organic realm was actually but modification of a
single primary form, Cuvier did not posit a single plan for
all organic nature (nor had Goethc— hc suggested one for plants
and another for animals), but he did conclude that all zoolog-
ical variation was but modification of four base-plans, or
primary forms, This resemblance may be traced for some dis-
tance,

Gocthe hed scparated form and function in his trcat-
ment of plants, making all forms essentially variations of one
form, but positing no such unity in the rcalm of function,

The function of a stem loaf is obviously not that of a stamen,
but the same forn nay be a basis for both, Even so, Cuvier
structured his common plans, or types, upon such a separation.
Provious anatomical studies tonded to make function the cru-
cial aspect, coming, as they were, from medical concerns,
Cuvier noted that there was good cvidence that form,independ-
ently of function, should be a basic concern of tho anatonist.
Respiration, for oxample, was a function that was easily recog-
nizable throughout the animal kingdom, but within diffcrent
groups it could be performed in such a different manner that

no real comparison between the organs of respiration was
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possible (insects do not breath with lungs, nor do fish)., One
could, in addition, move in the opposite direction and trace
similar forms which cxhibit difforent functions (the lungs in
man and the air-bladder in fisch~-the latter functioning to
adjust bouyancy but being unrelated to respiration). It secmed
as if Naturc had a number of functions to be fitted within a
nunmber of forms, and went ebout this ffitting' in various ways,
not always matching the same function to the same form,

On the other hand, if form was somewhat independent
of function, and, vice~versa, the two aspects were also inter-
related, Tho particular combination of form and function
found in a particular animal detormined the nature of that
animal, Within the basic plan of vertebrata, the forward limbs
nay be varicd to be suitable for flight, or for catching and
tearing prey, or for grasping (as Camper had shown with his
drawings). But the functions mentioned designate three differ-
ent life-styles, and thesc in turn assign other functions.

The clavs which arc adopted for running (retractable) as well
as for attack (extendible) arc obviously those of a carnivore,
Since a carnivorc must digest meat, he has to have the proper
stomach for the task, If the limbs arc hooved rather than
clawed, however, the animal must be a grazer rather than a
carnivore, and nceds the stomach of a ruminant, Thus there is
a particular correlation of parts which is demanded by parti-
cular life-styles, and the possible combinations of form and
function are governed by such demands, The study of form

reveals the basic structures upon which living organisns nmay
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be built; the study of function shows those processes which
nust be maintained by the structure in order to support life;
and finally our knowledge of actual environmental conditibns
shows us just what sort of conbinations of structurc and
function can be successfully joincd.

In these considcrations we nay detect a sensc of
unity which cannot be thought to be merely nechanical, Indeed,

such is Cuvier's intention:

Every organism forms a whole, a unique and perfect
systen, whose parts are mutually correspondent and
concur in the came definite action by reciprocal
reaction, None of these parts can change without
the whole changing; and consequently each of thenm,
scparatcly considered, points out and marks all
the others,

If, for instance, the intestines of an animal
are so organized as only to digest fresh meat, it
follows that its jaws must be constructed to
devour a prey, its claws to seize and tear it; its
tceth to cut and divide it; the whole structure of
the locoumotory organs such as to pursue and to
catch it; its scnsory organs to perceive it at a
distance; and naturc rust have put into its brain
the necossary instinct to know how to conceal
itself and to ambush its victims., Such will be
the general requircnents from a carnivore; cvery
animal of this diet will invariably unite thoese
qualifications, for its spccies could not survive
without them all. But apart from thesc general
requirements there arc particular ones, relating
to the size, species, and haunts of their prey.
And each of thesc peculiar conditions reosults fron
nodifications of the morphological details, which
they derive from the goneral conditions. Thus,
not only the class, but also the order, the gonus,
and even the specice arc detected in the formation
of every part of the body.h

Cuvier boasted that from like considerations the researcher
would oventually be able to reconstruct the whole animal from

a single bone, This is, of course, still not possible, but
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Cuvier and his successors in palcontology often came so closc
to the fecat when reconstructing fossil organisms (from onc or
two fragmonts beforc a complete skclcton had been collected)
that the boast was obviously not an empty one., The unity of
the animal, and the rcsultant corrclation of parts, had been
thrust into the foreground, and a prercquisite for this corre-
lation was the recognition of common structural plan,

Returning now to this latter consideration, we may
sec that within any group, such as vertcbrata, a differconce
in life-style means a shift in the manner the basic structure
is adapted to the functions, But in order to think in this
way onc aust have some notion of what a basic structure, or
common plan, is. For Cuvier's vortcbrata we may indicate this
roughly by listing an internal skeleton, a spine, a continuous
gpinal cord and brain, a heart and blood vessels, and a bhasic
plan for the skeleton which consists of an axis of skull and
vertcbral column., This is of course an extremely bare des-
cription, but let us turn to the common skeleton and look
closer,

Besides the basic plan of the bones described above,
we must also mark the manner in which that plan may be varied,
As Camper had illustrated, tho skeletal structure modifics by
changing proportions and maintaining pattern, or relatively
gimilar to the manner in which the appendages of a plant may be
said to modify (all leaf structures are built upon veins which
either fill up the space between branches with tissue or fall

short of filling in various ways, and vary between many branches
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or few, pinnatcly or palmately branched). When the 'saume!’
structures (the bones of the human hand, the fin of a porpoise,
or the wing of a bird) are placed in juxtaposition to cach
other, a 'movement! between them is easily imagined, and was
drawn by Camper, who made his changes in small increments. At
times we oven find such a series of pictures as Camper drew in
nature, and have only to arrange it in the .proper scquence to
have our notion of 'movement' reinforced (see Fig. 1, Plate XV).
We can 'see' quitc clearly then, that such forms may 'nove!
into one another, and we therefore postulate a continuity,
something in common for all, but can the conmon element be
identified?

Cuvier did not speculate upon the nature of the con-
mon form, It was enough, for him, to note the obvious geometric
similarities of the skelctal parts and to understand, thereby,
the vertebrate skeleton as a single plan, The scheme worked,
and few worried about why. In a sense, this attitude was
built into Cuvier's metaphysics, for he was a professed Kan-
tian, and was convinced that we could never understand why
organic nature could be treated in this manner. He wrote:

We cannot explain these relationships, of course,
but we may and must assume that they are no mere
play of chance. As the cquation of a curve con-
tains all itz characteristics, and as each of
these con be used to derive the equation and with
it all other propertics, so a nail, a scapula, a
femur, or any other bone by itself will give ine-
formation regarding the teceth and conversely., One
who knew the laws of nature's organic economny and
applied them with understanding could start with

such a fragment and from it reconstruct the whole
animal,
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The type was then a descriptive classification, and in this
sense empirically derived and therefore not 'artificial.,!' But
the type concept revealed simply how things were, not why they
were, and this latter question was considered to be a different
subject and beyond our purvicw.

Of course, if anyone took the ‘metaphoric?! language
of the morphologist too literally, and decided that there
really werc such growth forces or processes as wWere implied by
this language (von Jaeger's interpretation), then he would
also come to believe that the why of organic forus was being
partially revealed with the how, since the creative processes
or forces could be scen through these forms., Cuvier made no
such assumption, at least comsciously, but hic fricnd Geoffroy
St. Hilaire did., The famous debate between them in the French
Acadeny is too long to go into here, but the resultant posi=-
tions arc of interest.

For all practical purposes Geoffrcy seoms to .have cut
a less convincing figure than Cuvier. He attenpted to postu-
late a Vrational unity’ behind all zoological rforms, thus
cutting across Cuvier's types., Tor this purpose, he made
anple use of embryological evidence, noting similaritics in
early developument, Cuvier, while recognizing the value of such
embryological work as Geoffroy had contributed, argued that
the attempt to cut across types was based upon mere analogies
which were bound to arise due to the fact that the laws of
function, which were given to all life in general by the

physical realities of the environment, did indeed cut across
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types (all animals necded digestive, rcspiratory, and nervous
organs, for example), Since analogics would always be possible
upon this basis, it should not surprise us to find them., But
nocithor should we confusc such analogies with a similarity of
basic plan (that of vertcbrata with mollusca, for example),
since plan varies indcpendently of function., Geoffroy's state-
nent that, from his standpoint

there are no different animals, One fact alone
domina?cs:6it is as if a singlc being were
appearing.,
secried to Cuvier simply incorrect (an error based upon improper
scparation of function from plan), and his belief that this
single being
resides in animality; an abstract being, which is
tqngiblc7to us through our senses in diverse
figures,
was for Cuvier purc fantasy.

For Geoffroy, we may say that he seemed to under-
stand Cuvier's criticisms, but to arguc that these did not
apply to his own work, His major criticism of Cuvior was that
the latter considered only facts that could be sensibly per-
ceived, and would not admit that any rational principles could
be expressed by these facts, We are already in a position to
know why Cuvier, a Kantian, would be reluctant to do this,

And there the matter ends, at least for several years,
What had happened since Linnaeus' death? Biology had

become more firmly rooted in empiric studies, its taxonouny
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descriptive, its methodology comparative, Cuvier had shown
how the human intellect could penetrate into the actual struc-
ture of organic lifc; he had distinguished form and function,
notcd the laws of their interrelation, and identificd four basc-
plans for the structural half of that dichotonmy (one of which
did not survive his death). Geoffroy could show no comparable
acconplishments, but his work, centered upon form, was to bear
fruit through the cfforts of later figures.

On the theooretical side, the notions of organic
unity coming from Kant, Herder, and later Schelling and the

German Naturphilosophie made 1t impossible to return to a

Linnaean taxonomy, Yet no victory could be said to have been
won for Goethe's view. His argument with Camper had been won,
but thc theoretical background was still not granted, Goethe
was not looking for a Cuvierian morphoiogy, but rather for an
approach like Geoffroy's. He was very excited about the de=-
bate in the Freonch Academy, and wrote an article in support of
the views proposed by Geoffroy., This was because he took his
language 'litorally' as it werec, and assuned that he was
igceing! transformation, and therefore the transforming pro-
cess as well, through the observed forms.

Cuvier's notion of 'law' in the organic realm was,
of course, roughly that expressed by Schiller: a postulation
of reagon which fits all the observed circumstances (we might
call it a '"model! today). The only certainty obtained was
that of coincidence with historical experience= 'so it hap~-

pened last time also,' Geoffroy thought to find, however, a
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governing principle, something fulfilling the place of a type
of causal control, in his 'laws.' This principlec was the
'single being' which appeared to the senses in diverse forms.
The formative processes and forces which an observer like
Gocthe might think he 'saw' in the forms were the actual gos-
tures of this being., The formed organism (the only subject of
Cuvicrian morphology) was its deed, As Kant himself had fore-
seen, such a discovery would produce a rational organics, a
law bascd upon rational necessity. But Kant had also denied
that the humen mind could think such a principle, Cuvier
ovidently agrecd, and there the matter rested,

Neither Cuvier nor Geoffroy cver changed their posi-
tions, but others attempted to adopt and mediate them. Because
it contributed so much to the Darwinian resolution, I have

chosen to examine the meodiation attempted in England,

(b) From the publication of Sir Richard Owen's views on the

Archetype of the vertecbratc skeleton in 1847 to the publi-

cation of the Origin of Species_in 1359

In 1847 Sir Richard Owen put forward a thesis on the
conrion plan of vertebrates which was to prove extrencly influ~
ential for tho next ten years., Owen was thought of as the
successor to John Hunter in England and sometimes termod “the
British Cuviocr.’ He had become the head of the British Museunm
of Natural History, a very influential post, and for a time his
situation did resemblc that of Cuvier., He was not above using

his position to force his views upon his contemporaries,
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however, and this enthusiastic habit may have made some an-
tagonistic to his views who would otherwisc have been more
friendly. He made important contributions to paleontology,
and his distinction between analogy and homology was crucial
to subsequent morphology. The nature of this contribution must
be understood before proceceding to his thesis on the archoetype.

Following distinctions laid down by Cuvier, Owcn
attempted to draw a clear linc between two types of relations,

which he termed analogy and homology. An tanologue! denotes

a part or organ in one animal which has the same
functign as another part or organ in a diffcrent
animal

but a f‘homologue! is

the same organ in different gnimals under cvery

variety of form and function
The common-plan of a Cuvierian type iz a unity based upon homol-
ogy, of course, and thercfore homology beconcs a very important
concept for comparative ostcology. Owen himself was working
towards the domonstration of the total homology of the verte-
brate skeleton, which would have to include proof that every
bone in the skeleton had homologues in every skelcton of the
vertebrate group.

Owen notod that therc were more than one type of

homologous rclation, Therc were three which should be pafti-
cularly noted, in fact, and these were: special homology, an

agreement between an organ of one animal and one of a different
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animal; general homology, a conformity of an organ or group
of organs to the gencral typec (common plan); and metameric
homology, the repetition of organs within a single individual,
such as the rcpetition of the vertebrac,

What Owen meant by calling two homologous organs
‘tho samc' is somowhat difficult to determine. But obviously
the vertebrae are in some sense all ‘the same,! and in a sini-
lar sensc so are the hand of a man and the 'hand' of a nonkey.
In general we can return to Camper's drawings here, and suggest
that organs whose forms may be shown to grade into each other
by successive changes in proportion of the parts may be called
homologous., Therc is somec sort of basic pattern kept through-
out, and as long as this is so, changes in proportions may pro=-
duce any number of variations on the same thenme,

Tollowing Lorenz Oken, a Naturphilosoph, Owen found

that the common plan of vertcbrates could be worked out as a
repetition of gencralized vertcbrae, Bach vertebra had to be
thought of as potential to transformation, Some would show
only small cxtensions of bone on eithor side, on others these
same oxtensions would be magnified into ribs, or even limbs.
At the end of the neck, the vertebrae would balloon outward
into the brain pan, filled with the brain, a transformation of
the spinal cord, The upper and lower jawbones were not verte-
brae themselves, but homologuous of those bony extensions that
could form ribs and limbs under conditions, Owen produced a
sketch of a fish, suggesting that it came the closest to re-

vealing his principle, and thus presenting the archetype (in
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the fish the bony extensions on either side of the vertcbrae
could be seen to grade slowly into ribs and limbs as one moved
from the tail area forward., In this plan, all three types of
homology become one, since the basic unity to be transformed
is the vertebra, and thus all bones are either vertebra or
their cxtensions.

Owen's thought made a definite impression upon
British morphology, but it vas not to b g lastine ng the situ-
ation in the 1850s, when the common plan of vertebrates was
generally termed the 'archotype,' might lead one to beliecve.

By 1858 Owen's fame and authority were at their zenith. TYet
he had spoken not only of archetypes, but also of Platonic
Ideas in connection with them, and had imported a good deal of
German thought into England., Such a way of looking at things
seems to be inherently alien to the English nmind, and resig=
tance was bound to mobilize sooner or later, As it turned out,
it came sooner, in the person of Thomas Henry Huxley.

In the same year, Huxley, who a few years earlier was
speaking, without a flinch, of archetypes, decided to launch an
all out attack on Naturphilosophie in biology, and in Junc of
1858 he delivered this in the form of a lecture before the
Royal Society entitled 'On the theory of the vertebrate skull."
The occasion was the annual Croonian Lecture; Owen himself pre-
gsided, Few could fail to recognize the attack on the chair,

The lecture is of special interest to this discussion
gsince it correctly identifics a leaning towards the position
of Geoffroy and Naturphilosophie and attempts (1) to clean out
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all thosc objectionable speculations which have entered by this
route, and (2) to mediate between what is correct in Geoffroy's
position and what is correct in Cuvier's, (We shall not nced
any further examination of Owen's principles other than that
given in the lecturc, for Huxley's complaint denonstrates well
enough the issuc at stake.)

Huxley bogins by proposing that the basic problem is
the actual meaning of homology. He does this by showing how
the question arises in the mind of the investigator:

how can the intelligent student of the human frame
consider the backbone, with its numerous joints or
vertcbrae, and consider the gradual modification
which these undergo,..without the notion of a
vertebra in the abstract, as it were, gradually
davming on his mind; the conception of an ideal
somcthing which shall be sort of a mean betwecn
these actual forms, cach of which may then be con=-
ceived as, g modification of the abstract or typical
vertcbra?
One may recognize, in the ‘ivertebra in the abstract,” Geoffroy's
animal in the abstract, of which every sensible animal may be
considered a modification, But if Huxley is fair enough to
admit that the notion may arisc quite naturally, he is also
adamant upon his stand that the notion must be rejected. He
pmust proceed, however, to develop an alternative view,

With the larger and contextual problem defined,
Huxley moves to the immediate one, the theory of the vertebrate
skull, This, he notes, must be differentiated from the thoory

that vertebrate skulls are all homologous, which it includes.

The latter theory mcans only that eovery bone in a particular
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skull may find its homologue in any other skull., The former
theory, however, proposed by Dr, Owen, would add to the notion
of homology between skulls the notion of homology between the
skull bones and the vertebrac, To test the theory of the
vertcbrate skull thereforc, one must test first the theory of
the homology of the skull, and then sce if in the casc of any
particular skull its component parts may be found to be homol-
ogues of vertebrac.

Huxley now undertakes a long discussion of different
vertebrate skulls (sheep, bird, turtle, ctc.) and, having
found many similaritics, concludes

But if propositions of this generality can be
enunciated with regard to all bony vertebrate
skulls, it is needless to scck for further evie
dence of their unity of plan. Thesc propositions
arc the expression of that plan, and night, if iEe
s0 pleased, be thrown into a diagrammatic form,

The first test having come to a positive result, Huxley must
turn his attention to the sccond problem, In the very next
sentcence he changes his tone, which, until now, has not hinted
at any specific variance with Owen:
There is no harm in calling such a convcnient
diagram the 'Archetype'! of the skull, but I prefer
to avoid a word whose connotation is so fundamene
tally opposed to the spirit of modern science.l2
One can imagine the audience stiffening in their seats.

Now that the gage has been flung, Huxley is obligated

to introduce an alternatc method of dealing with the ‘'sameness!

of homologous organs, He has already, however, fallon back upon
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Cuvier, for the phrase “if propositions of this generality!
in the éuote above is but another way of saying that the 'laws'
of homology are but gomeralizations of reason upon past exper-
ience. No archetype, or single being, appears here, but
simply an oft-rcpeated and never yct contradicted set of relaw
tions which, when gencralized (by diagram if preferred), act
as descriptive laws., After his comparison of vertebrae to
skull bones, Huxley finds that it is impossible to generalize
about both in the way that onc could generalize about the

skulls, and concludes:

Those who, like myself, are unable to see the
propriety and advantage of introducinrg into science
an ideal conception, which is other than the sim-
plest possible generalizcd expression of the ob-
scrved facts, and who view with extremec aversion,
any attempt to introduce a phraseology and a mode
of thought of an obsolete and scholastic realism
into biology, will, I think, agree with ne...
that the doctrine of the gertebral composition of
the Skull is not proven.1

Well, but what if we do not so agree? Has the
lecturer produced any argument to the effect that the attempt
to find a rational principle bchind homology is actually a
reoccurrence of "an obsolete and scholastic realism," or is
this just guilt by distant rescmblance? To his own mind,
Huxley had, I think, offered the neccssary argument,

Cuvier had condemned Geoffroy's comparisons of very
unlike forms as a confusion of structure with function. Owen
and others, however, had gone right on in Geoffroy's vein,

using Cuvier's method as well as that of his friend, Thus it
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would seom that the morphological evidence may in some way
have supported such comparisons of distant forms, (Huxley may
accuse Owen of bad theory, but never of unfamiliarity with the
evidence,) There nay be, then, something worth saving in
Geoffroy's pogition, but this is not his ¥ideal" mode of con-
ception, It would seem, from the argument made in the lecture,
that Huxley considers such a mode of conception to be self=-
evidently unsuitable for scienceoncc it is presented in its
truc light, that is, as purc speculation, To show thesc con-
cepts (abstract being, animality per se, formative forces, cta)
for what they are, all empircal support must be removed, and
Huxley believes that he can do just this,

In a sense, it was Geolffroy himself who suggested
the manner in which the problem might be solved., He had made
quite intcresting usce of embryological evidence, and thus es=-
tablished the importance of such cvidence in determining homol-
ogy of structure, Indced, it was the cmbryonic studies of his
day that gave the most striking support to Geoffroy's idea of
a single being appearing in the diversce figures of the animal
kingdom, Johann Meckel, a German scicntist studying embryonic
development, had expressed the view, in 1811, that the cmbryonic
stages of the 'higher'! animals rescmbled the adult forms of the
"lower! animals, Karl Eranst von Baer made a spectacular ad-
vance in embryological studies when he discovered the mammalian
egg in 1827, after which he turned his attention to the rela-
tions claimed by Meckel, But this work of von Baer produced

a new aspect in the thirties, which reinterpreted the embryo-
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logical similarities, and gave Huxley the amnmunition he was
to make use of in the fifties.

Von Bacr's corrcction was the fact that the embry-
onic stages of the more complex cpecies did not actually rc-
scmble the adult forms of the less complex, but rather the
ombroyonic forms of those animals, The resenblance was kept,
therefore, to embryonic development, Von Baer then postulated
his "biogenetic law," which consisted, in e¢ffect, of four
main points:

(1) In dovelopment, general characters appear before

special ones,

(2) From the morc general characters are developed

the less goneral and finally the special,

(3) In tho course of dovelopment an animal of one

spocics divergos continuously from onc of another,

(4) A higher animal during development passcs through

stages which rescmble stages in devclopment of

lower animals,
As the reader may see, Geoffroy's thesis still reflects the
evidence, If, in all animals, special characteristics follow
goneral during development, and thus species diverge more and
more by this same proccss, then it would seen that the develop-
ment of diffcrent species parallels, to some degree, the devel-
opment of different characteristics in a single animal, Watch-
ing the species diverge is akin to watching the special
characteristics diverge in the individual, or like watching

the development of a single being., But to Huxley's way of
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thinking, such evidence provided a means of rejecting Geof=-
froy's notion,

Tn 1854 Huxley gave a lecturc entitled "On the com-
mon plan of animal forms® which began with reference to Goethe's
essay in support of Geofiroy. (The locturc survives in notes
only.) The lecturcr procceds to show what a common plan would
mean by prescnting Camper's drawingsand noting that homologous
forms may bc seen to transform into onc another by small in-
crements, He then notes that such a method of transformation,
which he calls %the insensible gradation of forms,” was the
sole method applied to structural analysis by Cuvier, and
asks:

iﬁnggere any_other.methoé of ascertaining a COTE
y of plan beside the method of Gradation?
The lecturcor then turns to the methods of philology for
cxamples, Here too one finds the method of gradation, done
in torms of cound: we sce the community of unus, un, one, ein,

or Hemp, Henncp, Hanf, or again of Cannabis, Canapa, Chanvre.

But although thc meaning of Hemp and Cannabis is the same, is
there any way of showing that the two words, as elcments of
language, are the same? Their sounds are obviously quite

different.

Novertheless modern Philology domonstrates
that the words arc the sane, by a reference to
the independently ascertained laws of change and
substitution for the lctters of corresponding
words, in the Indo-Germnic tongues; by showing
in fact, that though thesec words are not the same,
yet they arc modifications by known developnental
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laws of the, sanc root.

Now von Bar has shown us that the study of
development has a preciscly similar bearing
upon the question of the unity of organization
of animals., He indicated, in his masterly cssays
published five-and-twenty ycars ago, that thousgh
the common plans of adult forms of the great
classes arc not identical, yet they start in the
coursc of thoir dovelopment from the same point.
And the whole tondency of modern research is to
confirm this conclusion,

If then,with the advantage of the great lapse
of time and progress of knowledge, we may presune
to pronounce judgment where Cuvier and Geoffroy
St, Hilaire werc the litigants=—it may be said
that Geoffroy's inspiration was true, but his
mode of working it out false, An insect is not
a vertebrate animal, nor arce its legs free ribs.
A cuttlefish is not a vertobrate animal doubled
up. But therc was a period in the development
of cach when inscct, cuttlefish, and vcrtebraig
were indistinguishable and had a Common Plan,

What is actually going on here? Geoffroy had spo-
ken of an inscct as a vertcbrate with free ribs (onc may imag-
inc a centipede), He had called the os_hyoidal fthe same' in
all vertcbrate skulls although Cuvier pointed out extreme
differcnces in structurc, DBut some commonality of structure,
albeit o very goneral onb, could indecd be reccognized, How
was the commonality to be accounted for? Evidently, as a
transform of a common underlying plan. But the notion viola-
ted Cuvier's distinctions of type. Since von Bacr had demon-
strated that all types begin from relatively similar cmbryonic
beginnings, and diverge later on, the problem was solved., The
distant rescmblance in adults was all that was left of the
common genoral structure that had been visible in the ocmbryos,
Type distinctions, however, were made upon the plans which

could be generalized in the adult fofms, and thus scparated
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forms whose only resemblance was found upon this level of
extreme generality. Geoffroy was right: such rescmblance was
not a result of common function, but actually common structure,
yet such a commonality, derived as it was from common cmbryonic
beginnings, could hardly be called 'gsamcness, ! Now let us
turn to the 1858 lecture,

Since therec is some commonality of form between the
vertebrac and the skull bones (onc can imagine reaching the
latter by a continuous transformation of the former), Huxley
must recognize this without granting that they arc actually
homologous., Such amaduission would force him to agk in what
sensc these two vory different structures could be 'the same,’
the very sort of question that pushed minds into theorizing
about somc sort of abstract mediator, Huxley's strategy, as
he turns from the quostion of the homology of the vertebrate
skull to that of the possiblc homology of the vertcbrac and
the skull bones, will be to shift the ground of appeal away
fronm the nmothod of gradations and towards the study of cmbryonic
developument, He asks his audicnce to romcnber that there are
two methods of determining homology, that of gradations and
that of developmental history. But, he says,

to onc, and to one only, can the ultimate appeal
be pmade in the discussion of morphological ques-—
tions, For sceing that living organisms not only
arc, but become, and that all their parts pass
Through a serics of states before they reach their
adult condition, it necessarily follows that it is
impossible to say, that tuo parts are homologous
or have the same morphological relations to the

rost of the organism, unless we know, not only that
thore is no cssential difference in these relations
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in the adult condition, but that there is no
esscntial difference in the coursc by which they
arrive at that condition, The study of gradations
of structure prescnted by a series of living
beings may have the utmost value in suggesting
homologics, but the sigdy of development alone
can demonstrate themn,

The concept of homology is actually being reinter-
preted here, and made to depend upon parallelism of devolop-
ment only, The developmental history of vertcbrac is then
conparcd to that of skulls, and while it is found that both
begin from a common embryonic form, an early divergence in
structure results in very diffcrcnt cond products,

Summarizing, Huxley says:

The fallacy involved in the vertcbral thgory of
the skull is like that which, before von Bar,
infested our notions of the relations between
fishes and mammals, The mammal was imagined to
be a modified fish, whereas in truth, fish and
namal start from a common point, and each fole-
lows its own road thence. So I conceive vhat the
facts tcach us is this:=the spinal column and the
skull start from the same primitive condition-a
common central plate with its laminae dorsals and
vontrales— whence they immediately begin to
diverge...

Thus it may be right to say, that there is a
primitive identity of structurc betwecen the
spinal or vertebral column and the skull; but it
is no more true that the adult skull is a modified
vertebral column than it would be to affi{g that
the vertebral column is a modificd skull,

| Huxley's point is, I take it, that the skull boncs
and the vertcbrac diffor too greatly in structure to be called
homolopgous, by which hc means something like 'one is not a
modification of the other,' He did not, of course, really

need the dovelopmental history to show these differences in
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structurc, sincc as he says himsclf, they become greater as
the organism grows older, and arc at their rnost cxtreme in the
adult forms, His rcason for bringing in the developnental
cvidonce is not to establish differences as much as to sccure
a principle. He wants to arguc, as I have already indicated,
that the distant structural similaritics that drow Geoffroy's
attention lcd to such claims as 'the mammal is a modified fish!
and 'both the mammal and the fish arc modifications of the
same archetypec.! The ombryonic evidence shows us, howcver,
that the first of thesc is simply an error, and the sccond 2
mixture of truth with error. This latter confusion results
through the postulation of an abstract 'something' which nedi-
atos between the distantly rclated forms in order to 'explain!
how the forms are related, While it is truc, Huxley says,
that thoy are similar, the observer who looks no further is
misled into an attempt to oxplain what he has scen from the
similar forms thomselves, when he should be looking into
their gencration. Naturally, while onc has the forms before
the cye, it sccms that something is mediating between them,
The nistake however, consists in making this nediating clement
contenporary with forms themselves, when it is actually removed
in time, That is, the actual 'common element' is thé common
enbryonic form from which both organisns begin their develop-
nent,

At this point in theoretical development such a
reinterpretation of honology seens to be arising out of a

resistance to the 'ideal notionz' of Naturphilosophic, but
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sonething more is happening than appears on the surface. The
introduction of time, of history, is not simply a rcaction
against Owon but rather 2 new inpetus in biology. In the year
following Huxley's 1358 lecturc Darwin would publish his

Origin of Species and put biology upon a historical footing.

Huxley had becn decbating this quostion with Darwin and their
putual fricnds since 1856, at which time Lycll mentions that
Huxley was willing, for the sake of the argument, to lean &
long way towards Lamarkian dovelopnental theory. Asc was the
casc on the continent, history, or morc particularly, develop-
mental history, was becoming the basis of a new awarcness.

Darwin's thesis will get rid of the archetype (which
is beginning to look a=-historical as well as immaterial) in a
nanner similar to that proposcd by Huxley, but he will go that
nan onc bottor. He will find the 'common clement' in a common
ancestor, and develop the specics itself in time oven as the
individual is developed. Morphology will becone the history
of spccies dovelopment, or as it is now termed, phylogenctic
morphology (Greck Egz;ggr-'raco'). And becausce this schemne
will allow him to speak of the development of spccies without
referonce to anything 'ideal,' or spiritual, he will look, to
some, to be the 'Newton of the grass-blades® that Kant was sure
would never arrive,

But not all questions have becen answercd as yet, We
should like, in particular, an analysis of von Jacger's criti-
cism and Huxley's answer, Doeos the projection of the figurative

tmovement! of transformation into history nake it real? Is
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Huxley past this rather difficult roadblock?

(¢) From Darwin's first cdition to_the triumph of phylogenetic

rnorphology

No answer to thc question formulated in the last
scction may be found in subsequent biology. Darwin published

the first edition of The Origin of Spocies a yecar after the

Huxlcy lecturc on the theory of the vertebrate skull, and from
that point forward morphology took a chronological focus, The
debate contercd on whether species werc actually related by
blood, and the queostion of their formal morphological reclations
was subsumed under the question of descent, This attitude,
which finds no significance in morphological studies other
than thoir contribution toward theory of descent is still the
promincnt one today. We find it, for cxample, in Julian
Huxley's summation of the rovolution which Darwinism precipi-

tated in morphological taxonomy:

We can...trace the abandonment of purely artifi-
cial systems for those based upon general likencss.
Still later, as it was realized that superficial
resemblance (as between a porpoise and a true fish)
nay mask basic difference, we may see the substi-
tutions of likeness in fundamental structural plan
eschicf criterion, in place of merc superficial
likeness., Pre-Darwinian ninetecnth-century clas-
sification, as practised by Goethe, Cuvier, Oken,
Owen, T, H., Huxley, etc., worked on this assunp-
tion,

But although this method, at least for larger
groups, was identical with that practised in the
Jatter half of the century, it lacked any real
thooretical basis groundod in biological justi-
fication., The analytic but less speculatively
ninded, like Huxley, simply assumed that struc-
tural homology (or common archetypal plan) was
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the right key to unlock classificatory sccrets:
the idea that it was right because it implied
genctic rclationship did not enter their minds,
or at least was not allowed to enter their con-
scious minds, until after the publication of
Darwin's Origin in 1859. The more theoretically-
inclined, such as Goethe and Oken, rcgarded the
existence of structural plans comumon to a large
number of animals as cvidence of some form of
planning in creation, In extreme form, this
theorctical view found the basis of horwology in
the oxistence of a limited number of archetypal
ideas in the mind of the Creator. [ The attribu-
tion of such crude telcological judgment to
Goethe, who praised Kant's third Critique for

otting rid of it, is cvidence of the Eaa scholar-
BRLp wEicH 15 typical when we turn to works on
Goethe's scientific interests,

With the coming of the Darwinian epoch, however,
all this was changed. Homology, instcad of being
cssentially a descriptive term implying nothing
more than the sharing of a common archetypal plan,
became an cxplanatory term implying the sharing
of a common plan on account of descent from a
common ancestor, The basis of classification be-
came, in theory at lecast, phylogenetic, Degree
of reosemblance was taken as an index of closeness
of rclationship, and taxonomic categorices were
defined on the assumption that each represented a
brancggof higher or lower order on & phylogenctic
trec.

Such is the change from pre-~Darwinian to modern morphology,
but this description raises problems,

What do we imply of structural homology when we say
that it was correct only because #it implied genetic relation-
ship’? If the investigator nay recognize and confirm a law
within the phenomenal appearanccs themsclves, what need 1is
there for any further " justification?* (Newton's famous
Hypotheses non fingof applies to such work of his as is de-
voted to the discovery of the how of the phenonena, or the law,

If we have found the law of gravity within the phenomena, we
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necd not look hypothetically behind these phenonena for a why
which will !'justify'! our law, Spcculation on tetherial fluids!
is totally hypothetical, and Newton left it, for the most part,
to others who carcd for such things,) The author of the quote
above must be assuning that structural homology is not an
ompiric fact, a law within the phonomena, but rather an inter-
pretation of the same, Even 50, when T, H, Huxley offered that
the method of gradations could but 'suggest' what only develop=-
mental history could prove, he was moving in the same direction
The 'moveoment! of forms becomes a mere 'suggestion! whose worth
is as yet undetermincd, and the tfact' of roal import becomes
ontogenetic history., Julian Huxley's parallecl is obvious:
the covidence of gradation (structural homology in the old sense)
is taken as a hypothetical interpretation which must be !justi-
fied' through the discovery of genctic relation, or phylo-
gonectic history., This latter is the biological 'fact,' while
the structural relations are somcthing less.

This distinction does not scem to be maintained by
Darwin, We must remember that his thesis postulated the
evolution of species by divergence from ancestral root forms,
which divergence was imagined to procced by very small steps.
He argues, in the Origin, that although we cannot now find all
thesc steps in the geological record, this fact does not tell
against his theory duc to the extrene imperfection of that
record., We can, even with but the token sanpling of earlier
life forms preserved by fossilization, imagine what the inter-

mediate steps could have been like.
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In order that the reader understand what is neant
by this last demand, Darwin must give sone dircctions as to
what he desires of the imagination:

Tn the first placc it should always be borne in
nind what sort of intermediate forms nust, on ny
theory, have formerly existed. I have found it
difficult, when looking at any two species, to
avoid picturing to myself, forms dircctly inter-
nediate between them. [as was done in Camper's
drawings | But this is a wholly falsc view; we
should always look for forms intermediate between
cach species and a common but unknown progenitor;
and the progenitor will gencrally have differed is
some respects from all its modified descendants,

Thus we must not look, when faced with two similar cxistent
gpecies, for fossil forms directly intcrmediate between them,
but rather for two lines of intermediate forms, onc for each,
and both lecading to a single ancestor. But how do we picture
thesc intermediates? Exactly as we would have pictured those
dircctly intermediatc betwoen the two existent specics, the
only changc being that we now conncct, not the two existent
species, but a fossil form and an oxistent one. That is, we
imagine a continuous graded series even as Camper did, and
theorize that evolution takes place in just such a series.

We may obtain a more vivid picturc from Darwin's
discussion of morphology (which he terms the "very soul® of
natural history). Herc we find him attempting to bring forth
his argument from purcly structural considerations:

What can be more curious than that the hand of a
mon, formed for grasping, that of a mole for dig-

ging, the leg of a horse, the paddle of the pro-
poise, and the wing of a bat, should all be
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constructed on the same pattern, and should in-
clude the same bone, in the same relative positions?
Gooffroy St. Hilaire has insisted strongly on the
high importance of relative connexion in homolo-
gous organs: the parts may change to almost any
extent in form and sizc, and yet they always
romain connected togethor in the same order. We
never find, for instance, the bones of the arm
and forcarm, or of the thigh and leg, transposed.
Hence the same names can be given to homologous
bones in widely different animals., We see the
same great law in the construction of the mouths
of insccts: what can be more diffcrent than the
immeonsely long spiral probiscus of a sphinx-moth,
the curious folded one of a bee or bug, and the
great jows of a beetle?—yet all these organs,
serving for such different purposes, are formed
by infinitcly nunmerous modifications of an upper
lip, mandibles, and two pairs of maxillae., Anal-
ogous laws govern the mouths and limbe of crgata—
ceans, So it is with the flowers of plants.

A1l such relations, obviously those of a structural homology

deteoctable by gradations, are given here as cmpiric fact,

When Darwin searches for the causes of such 'facts,' he quickly

rcjects the doctrine of final causes or that of an intelligent

creator and concludes:

The explanation is manifest on the theory of
natural selection of successive slight modifica=~
tions,~ cach modification being profitable in some
way to the modified form, but often affecting by
correlation of growth other parts of the organisn...
If we suppose that the ancient progenitor, the
archetypo as it may be called...had its limbs
constructed on the existing gencral pattern, for
whatever purpose they scrved, we can at oncc per-
coive the plain signification of the homologous
constrgition of the limbs throughout the whole
class,

Naturalists frequently speak of the skull as
formed of metamorphosed vertcbrae: the jaws of
crabs as metamorphosed legs; the stamens and
pistils of flowers as metamorphosed leaves; but
it would in these cases probably be more correct,
as Professor Huxley has remarked, to speak of both
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ckull and vertebrae, both jaws and legs, &c, ,~as
having been metamorphoscd, not from one another,
but fron some cormon clement, Naturalists, how-
ever, usc such language only in a mectaphorical
scnse: thoy are far fron meaning that during the
long course of descent, primordial organs of any
kind~ vortebrac in the one casc and legs in the
othere have actually been modified into skulls and
jows. Yot so_strong is the appearancc of a modi-
fication of this naguro having occurred, that
naturalistc can hardly avoid cmploying language
having this plain signification, On my view these
terms may be used literally; and the wonderful
fact of the jaws, for instance, of a crab retain-
ing numerous characters, which they would probably
have retained through inheritance, if they had
really been metamorphosed during o long course of
descent from true 1§§s, or from sone simple appen=-

dage, is oxplained,““[italics minc

The Yappearance® that Darwin finds so compelling
above is not that of tia modification of this naturc having
occurred (siﬁce this would indced be an intcrprective hypoth-
esis) but the 'movement! directly between forms (i.e., betwcen
legs and jaws)., Darwin himsolf admits that he takes the
figurative language of inctanorphosis' literally, and presonts,

as his ground for doing this, the argunient that the appearances

arc compelling! ‘'Movement! is therofore weighted as if it

were an cmpiric fact, and the transformation it suggests is
projected back in time, wherc it is unfortunatcly non-phenomenal
cxcept in such cascs ag may be traced, by future work, within

the fossil record itself., But cven if we may find a gradecd
sorics within that record, what would such cvidence demon-
strate? The 'movement' of such a series would still be imag-
incd ratier than physically real, and we should still have to
ignore von Jacgor's warning in order to take the metaphoric

literally.
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Of course, when one attempts to 'read' the fossil
record, structural homology may well prove the most important
tool available, We have little more presented to us here but
the remains of ossified structures and (hopefully) a date to
go with them, Thus, when the first 'lines of descent' were
traced, during the ten years that followed the publication of
the Origin, they were bascd upon the pre-Darwinian notion of
structural homology plus the Darwinian projection of the
‘novenicnt! therein as history., There can be little doubt, at
this point, that the method of gradations is the tool of the
investigator, We find, for example, T. H, Huxley himself, in
an 1876 lecture, pointing to the serices of forms of Fig. 1,
Plate XV, and arguing:

This ovidence is conclusive as far as the fact
of evolution is concerned, for it is preposterous
to assume that cecach member of this perfect serics
of forms has becn specially created; and if it can
be proved=as the facts adduced above certainly do
prove=- that a complication animal like the horse
nay have arisen by gradual modification of a lower
and less specialized form, therc is surely no
reason to think that other animals have arisen in
a different way.®

The “facts adduced above’ arc the structures shown on Plate XV,
which evidence is surcly nothing morc than Owen's notion of
homology. The very man who once arguocd that only developmen-
tal history could prove homology is now arguing that homology
proves developmental history (since the only developmental
history he can have for the fossil forms is the phylogonetic

onc he constructs upon the basis of the evidence of gradations),
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His argument is, of course, mistaken, oven if we talke the
‘movement' to be factual ovidence as we are asked to do, for
it commits the fallacy of assuming that the named alternative
is the only one; but we must roturn to our prescnt concern.
The crucial thing is this: the evidence of the method of grada-
tions, the 'movement' that von Jaeger termed mercly figurative,
must be taken by the phylogenctic investigator as factual,

This situation was noted by Emanuel Radl in his very

fine History of Biolopgical Theories when he pointed out that

phylogenetic morphology scemed to change the meaning of 'homol-
ogy' without altering the method of detection. Taking the
example of Ernst Haeckel, who was the foremost cxponent of
Darwinism in Germany in the latter half of the century and
whose tirelecss morphological study drew high praise from Darwin,

Radl writes:

Homologous organs, Hacckel said, were, according
to the earlior view, merely those which werc
similar in structurce, while analogous organs had
similar functions, Now, he claimed, we look upon
homeclogous orgzans as those which aroc descended fronm
a common ancestral organ, while analogous organs
represent sinilar adaptations to a common environ-
ment, But how docs he rccognize these bloodw
rclationships, thesc inherited and adaptive struc-
tures? Simply by comparative mothods, just as
formerly similarjities, homologies, and analogies
were recognized,<H

Huxley's attack upon the authority of the method of gradation,
it would scem, was quitc short-lived and prcbably not very

seriously meant to begin with., The target was Owen and his

'ideal notions,' not comparative method.
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That the phylogenctic morphology introduced by the
Darwinian revolution could not represent a departure from the
oldor "idealistic morphology" of the first half of the century
was also the conclusion of a monograph upon this very question
by Adolf Naef (written at the University of Zurich, 1919)

entitled Idealistic and Phylogenetic Morphology: Towards a

Methodology for Systematic Morphology. Noting that Darwin,

Huxley, Hacckel and others formed the new phylogenetic cate-
gorics by simply rc-interpreting the tiidealistic?’ ones, such

that the forn=rolation of the former became the blood-relation

of the latter, metamorphoses became evolution, type became

phylum, and so on, he writes:

It has been said—and was by Darwine-that the
denonstration of the ideal #Plan" after which
related beings arc supposedly constructed cannot
constitutc a scientific explanation, We may not
deny that the theory of evolution and the phylo-
genetic built upon it is, in many cases, more
suited to the conduct of science than the approach
of idealistic morphology. But since that theory
of descent arises out of the study of ideal rcla-
tions and is grounded upon the natural systen
which results from this, it must be admitted at
the outset that every decpening of idealistic
morphology will draw after it a corresponding
advance in descent theory., It has not yet been
shown, moreover, how one may proccecd logically
in phylogenectic morphology githout referring back
to idealistic.morphology. <~

and concludes:

Since it defined the natural system of organisns
idealistic morphology is not only the pre-condition
for the introduction of phylogenetic in the history
of the science but is still the logical basis for
the sanc. (After all, we cannot search for things
which arc no longer in cexistonce without any
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provious suppositions.)26
Ernst Cassirer, writing in 1940, called Naef's presentation a
clecar oxposition of %the originality and nmethodological justi-
fication of idealistic morphology.“27 The present writer can
sec no recason why this judgment should not hold true today.
To ny knowledge, the basis of modern morphological taxonony is

5till the natural systom which began with Cuvier and was further

doveloped by men like Geoffroy and Owen. Metamorphosis, type,

and archetypc, were torms which denoted the forn relations that
5till constitute the fundamental language of any morphology.
Indeed, therc is some indication that biological
theory is boginning to grow scnsitive tc the issues raised in
Nacf's monograph, (The writings of Lancelot Law Whyte in
England and Adolf Portmann in Germany seeml to indicate this
sort of concern.,) Agnes Arber, who was, until her rccent
death, one of the foremost botanical morphologists writing in
English, saw the trend toward rocognition of the underlying
jdealistic morphology within phylogenetic morphology as a
necessary one, welcoming it with the hope that it would lead to
a liberation of mind and a deepcning of theory, The concept
of liberation here is intorosting. Arber felt that biological
thinking suffered a sort of imprisonment by being naterialized,
by turning from the actual rclations of form which werec the
nmorphologist's first concern to the physical theory of descent
pinned upon them, She pointed out that this tendency was so
powerful that it became impossible, within Darwinian nodes of

thought, to understand the idealistic concepts which had under-
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written the phylogenetic ones:

In the period that opencd with the publication
of The Origin of Specics, the scientific world
becamec convinced, both that evolution had taken
place, and also that the natural selecction of
chance variations provided a master key to the
understanding of this process, Up to that time
plant forms had been considered worthy of study
in and of themsclves, and where relations between
these forms were recognized, this relation was
treated as logical rather than temporal, In the
Darwinian rcorientation of biology, however, the
attention of most botanists was divertod from pure
morphology to the use of form data in support of
speculations about evolution., This was particue-
larly so where flowering plants were concerned,
since the most direct kind of evidence, that of
the geological record, was rarely available, To
evolutionary schemes, the type concept fell an
imnediate victim,.. To many workers of the time,
the diversion of biology into histcrical channels
was a welcome relicf, since it transformed theoret-
ical botany into something material, amenable to
picture~thinking, and not domanding difficult men-
tal activity of a metaphysical kind, Thus, by a
feat of legerdemain, which seems to have passed
almost unnoticed, the Ancestral Plant was substi-
tuted for the Archetypal Plant, and those charac-
ters which had, with rcason, been attributed to
the mental conception of the archetype, were,
without further justification, assumed to have been
grovsg for an actual historically existent ances-

or,

(This process began with Darwin's treatment of morphology in
the Origin, Many examples of the attribution of type charac-
teristics to original progenitecrs may be found there, and
other writers followed the cxample.)

Confusion between the type and the progenitor ob-
scures not only the actual relations of form which were under
examination in the earlier morphology, but also the unsolved

problems of that science, When Darwin took the progenitor to
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be a sort of hypostatization of the type, he lost sight of the
unanswered questions surrounding the notion of organic typi~
cality, and commited phylogenctic morphology to an unreflective
path, The type is presupposed by phylogenetic studies, but the
preosupposition is beyond investigation and therefore not capable
of clarification, In order to perform such clarification, onc
nust return to the form per sc, and attempt to understand what
is meant by typical form, This is an undertaking that can be
forwarded only on the ground of the older idealistic morphology,
and from it alone can come the answers that will finally meca-
surc Cuvier's work against that of Geoffroy, and Goethean

biology against the modern,

(d) Summary and some conclusions

Goethe's resistance to Linnaean taxonomy is sympto-
matic of the development of biological thought in his day, The
seminal notion of the development is the shift in the attention
of the investigator from static form to "movement,! but while
Goethe provides a very clear picture of the shift and the
reasons for it, the outlines of the problem are not 50 ob=-
vious elscwhere., It was this very aspect, the exchange of
stasis for 'movenent,' which has remained problematic since,
Considering that it is, however, the basis of the post-Linnaean
natural system, it is alsd a fundamental ground for present
organics, and any lack of clarity in regard to it renders the
entircty of this structure questionable.

That a lack of clarity does irdeed exist should be



182
evident by this point, but it may help to present one more
exanple, a sort of paradignm casc, before concluding. Near the
end of his life, Thomas Huxley was asked to estimate Owen's
contribution to anatomical science for a biography of Richard
Owen (who had passed away sonc years earlier), Huxley pro-
duced a small essay, carefully written and condensed, in which
he attompted to review, in a nutshell as it were, the developrient
of modern organics, He found it necessary to cstimate the
contribution cf Goethe as well, and to pass judgment upon the
neaning of the shift to 'movement.' He wrote:

The scicnce of development, in the modern accep—
tation of the term, came into existence when
Wolff Casper Friedrich Wolff, 1733-1794 demon=-
strated the fallacy of the emboitement theory;
and also proved that the leaves, the petals, the
stamens, and so forth, of flowering plants do, as
a matter of fact, become differentiated as they
grow, It was thus that, thirty years before
Goethe saw how the relations of living forms could
be ideally represented, Wolff proved what they in
fact are., In quite another sense from that of
Goethe's reply to Schiller, the embryologist
showed causec rfor the belief that 'ug%ty of organi-
zation' is not an idea, but a fact, _

The evidence that Wolff had before him is presented
in Fig., 2, Plate XV, -Here we see the embryonic form, growth

stages, and adult leaves of the stem phase of Lapsana communis

(Wolfsf investigated the development of all appendages, but for
our purposes the lcaf-serics of the stem is enough), The outer
ring presents, in ascending order clockwise, the adult forums,

The arcs emerging counter-clockwise from a common origin trace

the growth stages of each individual lcaf, and at that conmon
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origin we sce the embryonic form which is the same for all,
The picture provides an immediate refutation of the hypothesis
that the final stage was already formed, in niniature, in the
embryo, Lot us ask, however, what it holds for the conversa-
tion between Goethe and Schiller.

The point of Goethe's thesis may be secn in the
tmovement! of the adult stages. They form a serial homology
or metamorphic series, and as members of such a scries, may be
called isomorphs of a continuous metamorphosis. Or at least,
as Darwin remarked, so matters appear. Dées the present evidence
Texplain' this appearance? It does give us a knowledge of the
manncr in which the natural process begins, but it would seem
to tell us very little about how that process continues, that
is, about the nature of the process itself,

Let us look, for instance, at Fig. 3, I have drawn,
by frec imagination, a metamorphic series which begins with
the common cmbryonic form of Fig, 2 and continues to produce a
form which has no relation to the other shapes of Fig, 2 other

than the starting point of the development, It is, therefore,

homologous with any of the stages presented in Fig, 2 if we

trace its 'movement' back through the embryonic form and

thence outward to the form chosen, But surely this is not a
very interesting reclationship; not a very meaningful onc for the
morphologist. Yet the relation determined by the commonality
of the origin is rcally nothing more. The adult stages of

Fig, 2 'move'! directly into one another in their immediate

appearance, No addition of a common enbryo is needed to sec
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this. When such evidence is added, however, we see that we
can also trace a 'movement' back through the growth stages of
any lcaf to a common point and then out again to another leaf.
But what is the worth of this when we are faced with Schiller's
objection to the 'movement! of the outer ring? It is exactly
nil,

Should the reader think that I have taken undue
liberties with my free drawing, in that I have not followed
the rib and vein pattern which is common to all of the adult
leaves, we may actually derive the same example, now that the
principle of contention is clear, from Fig. 2 alone. (I am
not sure that the criticism should be granted cogency anyway,
seeing that this rib and vein pattern is not developed in the
early embryo.) As I remarked above, the arcs trace actual
developmental stages of the individual leaves, The radii,
however, trace another relation which we might call 'hypothet=-
ical growth stages.' These are forms which, when arranged in
a serices from the embryo to the adult stage, proceed in relaw-
tively linear order, growing somewhat in the nanner that
crystals grow, taking on a basic configuration quite early and
then simply enlarging upon that theme. But when we turn from
their example back to the actual growth lines, we see that this
growth by no means follows such a simple expectation, The
highly developed articulations of the silhouctte of carly
forms of the second adult leaf from the left, for example (the
'points' on the edge), are lost in the adult stage. The actual

series of growth forms secems to go through stages of form which
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are not at all in covidence in the final result, The plant
discards many of its earlier articulations in arriving at its
adult conclusions, Can this procedure, a developmental pro-
cess that scems to go quite far from the final mark before
getting 'back into line' in order to hit it, be in any way
illumined by Wolff's evidencc? What help is a common embryo
here when the plant will vary its departure from that simple
beginning?

Actually, the whole suggestion was wrong-minded from
the beginning., As Goethe pointed out, one cannot give precce
dence to one form in a homologous serics and make the rest
subservient, We might as well call a foliagoe-lecaf a meta-
rnorphosed sepal, as go the other way and term the scpal a
metamorphosed foliage~lcaf, The 'movement'! runs in either
direction, and is quite reversible, Huxley and Darwin werec
captivated by the obvious fact that the simplest forms tend to

comc first chronologically, But from the simple form we nay

not predict the characteristics of later growth, This should
have been foremost in their minds, Only the growth as a
whole, all the stages held in the mind together, shows us what
is typical of the organism, Once we have scen this whole, we
can then understand the earliest and simplest forms as the
simplest representations of this'type. These simple formns,
however, show“us the least of any of the stages, because thoy
are the least devcloped, The ewmbryonic form can be perfectly
identical for so many later variations just because it is

itself so impoverished in regard to form, and thercfore, in a
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‘certn:i_n sonse, the least typiecal of tho organism., To look to
it for help in understanding homology, particularly general
homology (homology to type), is to move in the wrong dircction.

It would scem that, contrary to Huxley's conclusion,
the manner in which *ithe relations of living forms could be
idoally represcnted’ cannot be profitably dismisscd, Wolff's
evidence does not allow us to discard Goethe's work, for it
cannot cover the same ground, Even so, Darwin's contribution
does not 'explain' homology or type, but accepts these notions
and builds a new structure upon their foundation, Huxley's
attempt to reduce the type ccncept to a common originating
form was evidently based upon his inability to come to terns
with the demands of his own scicnce, He, like any other
norphologist, was indecd quite depcndent upon the manner in
which living forms could be "ideally rclated,® but hc found
this possibility quite distressing and believed that he had
cscaped it, Biology has proceeded ever since as if this were
true; the illusion is, cven today, quite pomnular,

The truth of the matter is, however, that palecontol-
ogy and therefore cvolutionary theory may not be divorced from
these relations that Huxley termed %ideal," The unifying
'movenent! of homology, though it may seem an 'occult quality,’®
is the foundation of any morphology, whether idealistic or
phylogenetic, Once this is recognized, Goethe's work may be
returned to its rightful position in the history of biology.
It was not an aberrant branch, but part of the central stenm,

and its problems were fundamental,
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III The Problem of Type

The great advance of biology from the artificial to
the natural type brought with it the responsibility of a new
way of thinking, which is something very differcnt from a new
set of thoughts, Organic typicality was now based upon the
"movement' of homology, and thus upon dynamic rather than
static criteria, On the one hand, this notion was clear
enough to found a naﬁural systen of classification which has
survived, at least in principle, to this day; but on the other,
it was problematic cnough to give rise tc such difficult ques-
tions (like those of Schiller and von Jaeger) that many inves-
togators, as Agnes Arber noted, fclt the shift away from direct

considerations of typicality to those of physical history to be
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a welcome relief from ¥difficult umental activity of a meta-
physical kind," But since this shift provided no answers to
the earlicr questions, and no better understanding of the
concept of typicality, thce rolief was illusory,

While reviewing the history of the period betwecen
the death of Linnaeus and the ascent of Darwinism, the recader
may have the sense that he is witnessing a sort of failurce of
nerve, Things begin well enough with the advance from Linnaean
clagsification to that of common structural plan, but there
follows a period of wavering (after the debate between Cuvier
and Geoffroy, during which rather serious questions regardin@
the implications of the new methodology arose), and when the
ncw biology seems to consolidate and clarify (in the 1860s),
it does s0 upon a basis which represents, in a certain sense,

a rcturn to the past. As we have secn, Linnaean taxonony
failed through its inabiiity to deal with the naturc of organic
forn, Its terminology applied only to static figures, quite
recognizable, but not actually fixed in the organism itself.
The reccognition of the unfixed nature of organic forms led to
the perception of continuity, through transformation, where
identification by static shape could find only discontinuity,
Yet once this new natural systom was established, Darwin was
able, while making use of the system and the comparative methods
by which it was developed, to effcct a quiet return to the no=-
tions of ompiric evidence and factuality that prevailed before
the new biology. One would have expocted, on the contrary,

that a comolidation of the advances of biological methodology
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would have led to a new cpistenology as well,

When Darwin spoke of taking metaphoric language
literally, he indicated what he obviously took to be a solution
to the question of the actual signification of such terms as
'transformation' and 'metamorphosis! within empirical descrip-
tion, This terminology had been problematic for carlier norphe—
ology, for, as von Jacger noted, it could not refer to physical
cvents (the foliage-leaf does not change into a sepal, nor a
bat's wing into a human hand), and yet it was coincd to des-
cribe the actual appcarance of homologous forms (an appcarance
which Darwin himself found ‘compeiling®), But although Darwin
nay have been quite corrcct in his hypothesis that distinct
specics could have common ancestors, organisms which are not
now in existonce, and which, if they were, would seem quite
distinct from the present forms, cannot explain how the observ-
er is able to sce 'movement' immediately between these present
forms, After all, the understanding that the observer may, if
he likes, imagine a graded scries of forms botween, say, any
two differing triangles, is not to be explained by the dis-
covery of a 'common ancestor' between the two object triangles,
but rather a common plan, Iven if there were a coummon ances=-
tor, it would not be present, in the prescnt forms, except as
a plan (which plan it would sharc)., But the moment we reduce
Darwin's thesis to the notion of a common plan, we arc right
back where we started, What is the common element? It cannot
be the ancestral organism, for as we have just noted, in order

that this form be in any way part of present forms, it must
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sharc some common formal structure with them (since it could
hardly be said to be physically present)., And what can we mean
by 'common structure!'?

This is essentially the question posed by Huxley in

the following passage (also quoted in the last chapter):

how can the intelligent student of the human

frame consider the backbone, with its numerous
joints or Vvertebrae, and consider the gradual
nodification which these undergo...Without the
notion of a vertebra in the abstract, as it were,
graduzally dawning on his mind; the conception

of an ideal somcthing which shall be a sort of
mean between the actual forms, cach of which may
Then be conceived as.a modification of the abstract
or typical vertcbra?l [italics mine

The reader will rcmember that Huxley was to answer this ques=
tion, which is a very good onc, with the suggestion of a common
ontogeny, just the sort of answer which led back to the ques=-
tion by leading back to commonality of plan, Huxley began his
studios under the powerful influence of Owen, and thus it is
probably his own development he is describing here, The result
is an abstract or schematic vertebra, a notion that Owen actu-
ally commited to drawings., But Huxley, dissatisfied with this
result, goes on to scarch for a material represcntative of this
abstract nediator, It is intcresting to read that Agnes Arber,
in attempting to understand like developments, attributed both
the abstract schema and the ontogenctic or phylogenetic primal-
form to the same impulse towards thé physical and tangible,

She characterizes such thinking as 'picture-thinking,' and

gecs behind this an urge to grasp by seeing with the physical
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eye. Thus we get the schematic drawing, which attempts to
present a general form., But with the rise of Darwinism, the
tisnclination to give the archetype visible and tangible expres—
gion’ was transformed, taking, from that time onward, the
isubtler and hence morc insidious form' of a materialized
schema, the original progenitor.2 Since Huxley admits that
the basis of his approach is the notion of ¥#an idecal something
which shall be a sort of mean between the actual forms," by
which he means the %typical vertebra’ (schematic), Arber's
analysis fits quitc admirably,

Arber has, however, mis-named the problem when she
calls it 'picture-thinking.' Thc failure of the schema was
due to the fact that, since it was itself an individual fornm,
it could not take precedence over the other forms of a homol-
ogous series, nor mediate between them, If it fit into the
serics at all, it would fit into a particular position, just
like the rest of the individual members, If, as is more likely,
it was toogecometrically abstract to fit into the actual scrics
(an example of this would be Owen's typical VGrtebraB), it
represents no more than an expression of general propositions
in schematic form., It may show us what cevery vertebra possesses,
in general structure, but it does not explain how the many vari-
ations of form present in the vertebral column can give such a
strong impression of unity, of being but 'modifications' of the
sanc identity. It is not the invisible mediator betwecen forms,
gince it has little to do with the 'movement,' between the sane,

that seems to unify them, But this 'movement,' while not a
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physical ovent, is still a pictorial quality, found in appear-
ances, If the schoma has failed, this is not due to its
pictorial quality but to its stasis; it is only one static
forn among others, but the sare 'movement' may run through all.
The real opposition here is between the static image and the
dynamic one; the fixed and the changing, Both the abstract
schena and the original progenitor are fixed entities, and thus
their inability to serve as a type concept (i.e., as that
elenent which unifies several distinct forms, making them all
'familiar! instances of one identity).

We are brought once again to the problem of the
seeming 'movement' of homologous forms, and the significance
of this. Darwin rested his notion of phylogenctic development
on this very movement, making the metaphoric into the literal,
as he paid, but it was just this sort of hypothesis that von
Jacger thought mercly speculative, Wec do not sce the histor-
ical developnent that Darwin postulates in the phenomena then-
sclves, It must be hypothetically added., One may so hypothe-
size if he likes, but must rcmember that his hypothesis is not
grounded in empiric demonstration; is never, in any sense,
perceived in the appearances., Most emphatically he should not,
as Darwin did, think that his hypothesis, which refers to
naterial reality, is somchow seen in appearances which cannot
be termed material facts, The 'movement! of homologous forms
is not a physical cvent, nor does it entail any material trans-

formation, All this lanpguage of mctamorphosis and transforma-

tion is figurative language, not to be confused with empiric



194
fact, But what then, does cuch language signify, sceing that
it was formulated in responsce to the actual 'sccming' of the
appearances? Pcrhaps in unraveling the tangled themes of von

Jaeger's criticism wec may corc to an answer to this question,

(a) Language: the figurc and the figured

Von Jaeger's criticism is powerful simply because it
recognizes an obvious truth: the language of post-Linnacan
morphology is heavily figurative (remember Darwin's remarks
on his intention to take that figurative language literally-
P.175 above, Goethe had never indicated that his language was
anything clse, He attempted to form his speech after the
phononecna, like a poet, and this naturally lecads to figurative
usage. But von Jaeger, in a spirit quite opposed to that of
Gocthe, adds that figurative usage must fall short of empiric
fact, I nust part company with him.

Let us remember that the basic question is not
whether Goethe's words are figurative, but whether they are
cmpiric description as well, This question goes beyond cone
siderationa of language, but begins with them for the general
opinion of our culturc seems to deny denotative 'truth!' to
figurative speech, merely because it is figurative, A figure
of speech does not have an immediate denotation, but makes its
meaning by subterfuge, as it were, often by specaking of one
thing in terms of another (such as the relation of a number of
static forms to each other in terms of a movement which is obe

viously not present). So ubiquitous is the feeling that
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"poctic license' is really the whole trick of poetic writing,
it often scems cnough to point out that a passage was 'poetic!
or 'mctaphoric'! in order to dismiss it as lacking any truth
claim., Actual poetry need not, of course, make such a clain,
but that does not mean that figurative spcoch is incapable of
doing so.

0ddly cnough, the figurative use of language that is
50 easily condemned today as 'unscientific' has, in the past,
been a major support to the progress of science, and while
poets may be the chief source of the introduction of figura-
tive usage into the language, scicntists have certainly contri-
buted their share, This fact is, unfortunately, generally
overlooked,

In order to come to an understanding of the manner
in which figurative speech is constantly being introduced into
science, it is necessary to understand the manner in which it
is introduced into the language in general, and therefore a
small roview of some philological points would not be out of

place here., C, S, Lewis, in his Studies in Words, attempted to

lay a basis for such an understanding by calling attention to
the distinction botween the fword's meaning? (the normal or
customary usage that we may find in the dictionary), and the
tigpeaker's meaning® (the intention of the individual user). He
wrote:
tWhen I spoke of supper after the theater, I meant
by supper a biscuit and a cup of cocoa. But my

friend meant by supper somcthing like a cold bird
and a bottle of wine, In this situation both
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parties might well have agreed on the lexical

(or 'dictionary') meaning of supper; perhaps 'a
supernumerary mcal which, if taken at all, is the
last meal before bed!, In anotﬂer way they
‘meant! different things by it.

The difference here is minor, but we rccognize at once that it
is omni-prosent in all linguistic usage. It can be larger,
and the importance of this situation may be seen, says Lewis,

from the fact that

If some speaker's meaning becomes very common it
will in the ond establish itself as onc of the
word's meanings; this is onc of the ways in which
semantic ramification comes about,

For thousands of Englishmen today the word
furniture has only one sense-a (not very casily
definable) class of domestic movables. And doubt~
less many people, if they should read Berkeley's
1211 the choir of hicavenand furniturc of earth,!
would take this use of furniture to be a metaphor=-
ical application of the sense they knoww that
which is to earth as tables and chairs and so forth
are to a house, BEven thosc who know the larger
meaning of the word (whatever 'furnishes' in the
sonse of stocking, equipping, or replenishing)
would certainly admit 'domestic movables'! as one
of its senses...But it must have become onc of the
word's meanings by being a very common speaker's
meaning., Men who said 'my furniture' were often
in fact, within that context, referring to domes-
tic movables, The word did not yet mean that;
they meant it, When I say 'Take away this rube

ish' I usually ‘'mean' these piles of old ncws-
papers, magazines, and Christmas cards, That is
not what the word rubbish mecans. But if a suffi=-
ciently large number of pecople shared hy distaste
for that sort of litter, and applied the word
rubbish to it often cnough, the word might come
To have this as one of its scnses, So with
furniture, which, from being a speaker's meaning,
has established itself so firmly as one of the
word's meanings thgt it has ousted all the others
in popular speech,

By such a process, the 'customary usage' is continually evolved.
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Lewis has picked the smallest sort of change, the
cooption of a term by one of its originally minor speaker's
meanings., Certainly the modern 'furniture' means a good deal
less than the older word, which was derived from the general
verb: to furnish, i.c., to supply, equip. Today that verb is
no longer general but specific, since when we say we mean to
furnish a house, this is taken as the intention to put furni-
ture (modorn sensc) within it, rather than to equip it with
whatever was necessary (including perhaps, the plumbing and the
windows). How groat the change may be is estimablc from the
odd feeling we now get from the 17th century compliment "His
pind bore a noble furniture of Divine Learning,' The modern
tern is but a shrunken part of the older one,

But shrinkage due to habit, or even habitual linguis-
tic laziness, is, as I said, the smallest sort of change.
Other changes are more radical, and one of the most interesting
is the expansion, rather than shrinkage, of a word's meaning,
This takcs place when a speaker's meaning which is figurative,
which addes another level to the 'customary'! usage, is generally
adopted, Poeots may have a good deal to do with this continual
addition of new meanings. Shakespeare, for example, sccms a
likely suspect, sincc more 'new'! meanings (new for Elizabethan
England) which have since become customary are found, for the
first time, in his plays than in the work of any other single
writer of English, But scientists are also contributors.

I am not sure who began the 'magnetic'! sense of

attraction, but I am fairly sure that this marked a figurative
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cxpansion of the term at the first usage. The word's carliest
Englich meaning is that which it takes from its Latin origins,
'to pull or drag towards,' that is, to draw towards oneself by
such physical means as a ropec. It soon gains other nmeanings
as well, nanely, the medical 'to absorb, draw' (as in 'to draw
the poison'), the psychic 'to affect the will of animals and
men' ('she has always attractcd me!'), and the magnetic or
electrical 'to draw towards itself without visible means,®
All thesc usages leave out, we may note, the 'visible means, !
since nonc of these meanings denotes such an operation as
pulling with some sort of tie, But what, then, can they denote?

This became a source of contention when Newton
utilized the term, fresh from magnetic studies, and conpounded
the offense by adding a ‘new' meaning of gravity with its help.
Up to that time, gravity had been synonomous with woight, the
heaviness of a thing, It now became, like Bottom, 'translated’,
to 'mutual attraction of solid bodics at a distance.,' All this
in a single jump., Somc werc made a bit dizzy by the event,
and complained, Owen Barfiecld, writing in a philological
study, remarks that the concept of 'action at a distance!

must have been practically beyond the range of

human intellection, There was formerly no half-
way housc in the inagination between actual drag-
ging or pushing and forces eminating from a living
being, such as love or hate, human or divine, or
Eggioméiﬁiggggfgs' of the stars which have alrecady

But the sense of invisiblec 'forces' caught on quickly enough

after Newton published his Principia. Or at least, it caught
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on in the popular sphere, The new meaning of both attraction
and gravity went into the common language and stayed there,
but as Barfield romarks, thoy prescented continuing difficulty
to sone men who continued to complain:

Philosophers and scientists, however, have con-
tinued to bogglc at this notion of action at a
distance. Thus Leibnitz, shortly after Newton
published his discovery: 'Tis also a supernatural
thing that bodies should attract ome another at

a distance without any intermediate necans.® And
Huxley in 1886, on the terms atom and force: 'As
real entities, having an objective existence, an
indivisible particle which nevertheless occupies
space is surely inconceivable; And with respect

to the operation of that atom, where it is not,

by the aid of a 'force' resident in nothingness,

I am as littlc able to imagine it as I fancy anyone
elsec is,% Honce the invention of the hypothetical
ether, in order that space might be cupposecd
filled gith a continuum of infinitely attenuated
natter.

This is 2 very notable casec of expanded meaning. We
know when it was done, and, at least in the case of gravity,
by whorm, But there are many such cases in the history of the
relation of language to science; one need only scout them up.
(It will be useful, for anyone who desircs.to undertake such
work, to familiarize himsclf with the etymologies of common
geientific terms first, in ordor to scnsitize the mind to
shifts in meaning, Too often we read our modern meanings into
the older texts, and never notice the change actually taking
place.)

The non-figurative, 'ordinary,' or 'customary' usage
of a tern is generally called the 'literal usage,' and I shall

adopt that terminology here, Since the literal usage of the
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word attraction denoted, when Newton was born, attraction by
mechanical means, the use of the term to describe the activity
of magnets must have had a figurative cast for the audience
of his gencration. The listener, hearing magnetic phecnomena
described with the term, was obliged to 'look through' the
literal meaning to find another, the meaning of the specaker
before him, The literal necaning of the term would still be
immediate for the mind, but since no direct application of that
neaning could be made to the observed appearances, the listener
is forced to take the immodiate denotation as a figure (symbol)
for the desirod denotation, Attraction, when applied to mage
netic phenonena, called up an immediatc sense of 'pulling
towards itself by mechanical neans' to describe a situation in
which no such means could be found, The audience abstracted
‘pulling towards itself'! from the means, and attempted to 'see!
the situation in these terms, Herc the results of mechanical
attraction are present without the means, and the 'feel! of
the figurc becomes a sense of an invisible tie of !'force' bee-
tween objects which tends to bring them together,

When this notion is applied to weight, or at that
tine, gravity, we got our modern sense of things being 'pulled!
towards the ground bencath our feet by the same invisible tie
which holds the orbiting moon (or space vehicle) from flying
away from the carth, Wec take this for granted, but let us
look seriously at the wmanner in which the situation nust have
been represented before Newton's contribution, The woight of

anything, the force with which it was driven towards the earth,
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was, in the middle ages, something more like unconscious will
in the thing itself, which was pushing (rather than being
pulled) towards its proper place, the center of the colestinl
sphere (and thus its lowest point) which was also the center
of the ecarth, This, the historian of idecas will quickly tecll
us, is the o0ld Aristotelian 'proper place' thecory of gravitae
tion, But calling it a theory obscures the distinction between
perception and hypothetical interpretation,

If the notion of attraction was really absent, then
the cnergy oxerted on the palm of the hand by an object resting
there would have scemed like an impulse originating within the
thing itself, Wc would not need to consider 'action at a
distance! because the action was performed by the object, with-
out any involvement on the part of the body of the earth, This
attitude was not essentially modified until Newton made the
change, and thus, however watered down (the sixtecenth century
lost the. notion of 'proper place'), we must sce the 'place!
theory, or better, mode of representation, bLehind the manner
in which gravity was expericnced by Newton's contemporaries,

What sort of difference did Nowton's work bring
about? Obviously, the change ic more than a hypothetical one,
A gravity of impulse 'feels' differont from that of attraction.
In the former, we fcel the encrgy to be cxerted in isolation,
in the latter, through rclation with the earth, The physical
details remain cxactly the same, but the actual experience of
these scems to change., What has actually altered, of courso,

is our mode of representation, but this is more than a hypothesis,
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Turning back to a purely linguistic consideration of
the process by which "Newton introduced this change in manner
of rcpresentation, we may begin to sec why figurative usage
plays such a key part in scientific progress, The scientist
must have the freecdom to change his manner of representation
for a better, if hc believes he has found one, But even as a
manner of reprosentation is symbolic, in that it looks through
the physical details to something 'felt! to be expressed by
then, so figurative language 'looks through' the first lovel
of immediate or literal denotation to a second which is the
present speaker's meaning., But that sccondary denotation is a
denotation none the less,

Gravity, in Nowton's sensc, is now a literal meaning,
Yet, as we have just scen, it was once figurative. The evolu-
tion of this modern sensc of the word from a figurative to a
literal status was not dependent upon any addition of meaning
which might make for greoater clarity or directness, but by a
loss, over time, of the carlicr meaning, As a figure, the
term gravity had a two-leveled 'feel,' a literal meaning which
was transparent to a second denotation, These two levels
correspond to the figure and the figured, the symbol and the
symbolized, respectively. The figurc was the carlier litoeral
sense, the figured the prosent sensc. When the memory of the
earlicr scnse was lost from popular usage, only the figured
sense was left, and thus what was once the ultimate but not
immediatce denotation of a figurative usage beconmes its only

denotation,
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The evolution above happens more often than is

generally realized, An cnornmous number of modern literal
neanings were once figurative speaker!s meanings, but have
since lost their original denotation, We no longer !'fecl!?
anything figurative in the usage for we are no longer awarc of
the earlier meaning, even when we sce it used in an carly text,
since we usually rcad in our present meaning, How many now

hear, for instance, the Latin sense of penalty, fine, or

punishment in the phrase 'on pain of death'? Yet this sense,
nov fully obsolete, is the earliest mecaning of the English word
pain, and the intended sense of the usage above. The word has
shifted from the notion of cxternal penalty-- particularly legal
penalty-- to the internal reaction of such penalty, The term
must have presented intercsting opportunities to the lyric
poects of sixteenth contury England, which period saw the birth
of its modern uecaning, since they were very fond of figures
which attached penalty to romantic love. UWhen we arc made
awarc of its earlier scnse¢, particularly its legal usage, we
can casily imaginc the figurative 'fcel' the term may have had
for the sixteenth century audicnce in such a phrase as 'feeling
the pain of your displcasure.,! By the present date, thec ori-
ginal meaning has conpletely given away to what may well have
been a figured meaning in its incoption,

Sincc the present literal neaning of a good many
English words, including a number of scientific terms, was
once the figurative spcaker's usage of the same terms, it

would secenm that any argument to the effect that figurative
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language does not have a literal denotation is & nonestarter.
The only difference, in such cases, between the figurative and
the literal use of the term is time (during which the older
meanings pass out of the word)., The earlier figurative meaning
is the later literal onec, iﬁ language in gencral as well as
scientific language.

There is not, then, any linguistic ground for objec-
tion to figurative usage., It simply will not do to say that a
usage 1s 'merely figurative,' since there is nothing pejorative
in the fact of figurative usage, It is not the structure of
the language that causes difficulty here, but rather the
ability of its uscrs., Figurative specch takes greater effort
and skill, both to makc and to understand, than literal, If
the speakor lacks the requisite powers, or understanding of the
uses of language, his figures will lack meaning, It is indced
nore difficult to be ‘accurate! in figurcs than it is to be so
in literal usage, aud corroespondingly, it is easier to be
sloppy in figurcs, since the license nay be all too visible if
we stick to custouary mecanings, Yet for the poet, and/or the
scicntist, the demand that language be made to communicate new
modes of represcntation (at least, new to the language), makes
custonary usage far too..narrow,

The rcal question concerning figurative usage is the
denotation, the figurod. If the intention is cmpiric descrip-
tion, thon a good figure is one that has a figurad (denoted)
content of empiric expericnce., Whether the figurc does or

does not have such a denotation cannot be investigated by
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examining language alone, but only by turning to the phenomena
intonded., In this way, the question of language bocomes one of
perception,

I have been referring to the aspect of perception
crucial to this discussion after the Kantian terninology as a
'mode of representation,' or somectimes, in order to facilitate
intuitive recognition, the 'way of lookiug.' Up to this point
T have taken Kant's concept for granted, but now I must modify
it since I mean to indicatc something more gencral than his

notion, and hopefully, norc obvious.

(b) Perception: the represcentation and the represented

The reader will remember that Huxley once compared
Goethe's work to that of Casper Friedrich Wolff, giving the
impression that, had Goethe known Wolff's work, he could have
avoided all that idealistic speculation and recalized the true
import of his own observations., Well, Goethe did know Wolff's
work, at least from 1792 onward, since in 1816 he wrote that
he had been studying his writings for nmore than twenty-five
years, But his judgment, at the end of this period, is not at
all similar to that which Huxley might lead us to expect,
While he praises Wolff, both for his character and for the
strength of his methods, he makes a pointed reservation:
Because the theory of preformation and ingertion,
which he [Wolff] resists, is based upon an extra-
sonsible presumption, that is, upon an assunption
which secms speculatively plausible but which may

never be sensibly demonstrated, he sets as the
fundamental maxim of all his rcsearches: that one
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nay assume, grant, and assert nothing other than
what he has scen with his own eycs and is able
at all times to recproduce, He is, therefore,
always striving to penctratc the origins of the
life~process through microscopic investigations,
and thence to follow the embryonic organisms from
their first appearance to their maturity. However
excellent this method may be, through which he has
accomplished so much, the worthy man never realized
that there is a difference between seeing and
seeing; that the spiritual cye |Geistesaugen ] must
work in constant and living union with the eye of
the body, for otherwise one stands in danggr of
seeing the thing whilec yet seeing past it.
The direct implication of the passage above is that the object
of vision may bec 'seon' in more than one way, and both ways arc
yet empiric experience rather than mere speculation, which
Goethe rejects as firmly as did Wolff, If this is true, then
therc may be as many !'facts! in a particular percept as there
are ways of looking at it,
The problem at issue is, of course, how to view
the homologous series, Is its "movement' enmpiric fact even if
not physical fact? It is possible to look at the forms of such
a series while they are in a randon order and see only individe-
ual shapes built along similar lines, Certain basic structures
could be pointed out, But nothing here goes boyond the physi-
cal situation, When we begin talking of the 'movement® of
static objects, however, we have left the physical facts behind
us, for no material continuity stretches betwecen the individual
forms, This 'movement' is an appearance only; we know enough,
even as we view it, to avoid looking to confirm it through any
sort of physical test, VYet there is little doubt that we can

view a homologous series as continuous transformation; this
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achicvement is well within our powers.

Ever since Kant pronounced that the innocent eye was
blind, perception theory has been aware that sense perception,
at least when it is intolligible (recognition), is not a com-
pletely passive thing. The mind's activity during perception,
its selcctive attention and emphasis, pulling figure from
ground, separating objects, forms estimating and approximating,
never allows the eye to simply register the stimuli it re-
ceives but, by adding the cye of the mind to the eye of the
body, makes all seecing a 'seeing as' or 'taking for.,' This
intentional contribution to the sense percept (by which term
I mean the sensible component of any particular perception)
cannot be gotten out of cmpiric experience without destroying
that very experience (by destroying its intelligibility). It
is an activity that takes place in the very act of perceiving,
its results already prescent to immediate reflection, All
categorical, discoursive judgnents come later. They indeced
can be additions to experience, but the intentional conponent
of perception is part of experience, Given the present sophis-
tication about this point, the empiricist has little choice
but to recognize that cnpiric experience includes, by its very
nature, an intentional component.9

I do not think that thesc statements will be strongly
contended, The problen at hand is not the fact of intentional
content, but the typc of intentional content which shall be
acceptable to empirical investigation., It is a cultural

cormonplace that we 'see,' as Kant suggested, the notions of
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nechanics in the phenormenal evidence itself, Inertia, for
instance, seens to be dircectly intuited when we watch the
collision of two bodies, as 'attraction! ic between the two
nagnets we hold in our hands. We already look at things 'in
this connection,' i.c., rclated according to the intentional
structures of the manner of representation we use to approach
nechanical cevents, But here we supply only the connections be-
tween the sencible objects, When we coric to the 'moverient!
of honology, the situation is somewhat altercd and the inten-
tional contribution somewhat larger. We nust hcrc represent,
through the individual forms, a continuous transformation that
is not scnsibly 'filled inj' the proportionate coniributions of
the senses and the nind heve shifted, it would scen, in favor
of the latter, At this point sone nake objection.

Yet, any attompt to disniss such content (as the in-
tentional novenent! above) as a subjective or perhaps ‘'occult!
qualify is obviously based upon an ontological presupposition
rather than a direct examination of the phenomenal evidence,

Of coursec, if one desires to keep all investigations within a
certain framework, to reduce everything, for instance, to
nechanics, then on that basis the climination of homologous
‘movenent! from cupiric descriptions would be justified, This
is not to say, however, that such 'movenent! is in any way sub-
jective, but only that it is not a desirable evidence for the
project at hand, Only the presupposition that the investiga-
tion at hand is the only valid investigation of phonomenal

appearances possible (because, perhaps, we have alrcady decided
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that reality is nechanical only) could deny the enpiric valide
ity of an appecarance which did not fit it, If we are not yet

ready to make a like assumption, then it would scen that the
only valid critcrion for empiric cvidence is whether that
cvidonce nust be gained by an aisthesis, an intclligible per-
ception,
Aisthesis, in this scnse, nay be qualificd by two
crucial aspects: it nust be perceivable and it nust be intel=-
ligible (recognizable) to immediate reflection, Wec may call

it a ropresentation, by the active subject, of the intentional

structures of perception, through the nmedium of the sensible,
It is then dependent, not only upon the skill and volition of
the subject (a volition that is usually quite unconscious and
habitual), but upon the nature of the percept as well, Thus
while a hypothesis may freely, according to the whim of the
investigator, depart from the phenomcnal cvidence to speculate
upon what has not as yet been scen, an aisthesis, being itself
a seeing (or hearing, or touching, etec.), éannot depart fron
the actual percept. No subjective arbitrariness of that sort
is possible, for the subject may not will to sce just anything
in the percept (may not, that is, successfully), but nust
accept the determinations of the percept as well, Only those
intentional structures which arc in some sensc approximated or
supﬁortable by the percept are possible aistheses. The ropre-
sented structurcs arc intentional, but they are found in the
phenorniena,

At this point, we may sce that the fact that therc
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are multiple possibilities for representation in the sane

sensiblec contribution is a fact about that percept. This nay

be better argued from an cxample., The reader will be familiar,
I think, with the sort of picture that, upon inspections, turns
out to be more than onc picture., We find an oxanple of one
such pattern on Plate XVI., If we simply look at the surface
of this page, we find it covered with *ink-blots' of various
shapes and sizes, but if we look through that patterned sur-
face, we sce, not simply a pattern, but an image, (Of course,
nost viewers probably see the image first, but it is possible
to see the pattern,) We alrcady have, therefore, a large
intentional coumponent, for we are forming an image of a per-
cept that must approach, in its extreme simplicity, the bare
mininum of sensible 'filling in' needed to see such an image,
But while upon first viewing the page may seem to contain only
one image, close inspection will show up another, We have,
alternately, the image of a young woman, from shoulders to hat,
in rather clogant dress, or an old woman, from chin to kerchief,
in what seems to be morc modest attire. They must, therefore,
be 'madctout of the same ‘ink-blots;' the young woman's car
becomes the old woman's eye, the young woman's neck~band the
0ld one's wmouth, and 50 on,

Becausc they sharc the same elements, the two images
are nutually exclusive., Onc may sce the one, or the other, or
part of the one and part of the other, but never both complete
inages at the same moment., A singlce visual element simply can-

not be both ear and eye at once; we may alternate between the
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two at a very rapid rate, but we cannot manage to seg both
simultancously, Ear and eye are two quite different struc-
tures. When we organize the pair of dark areas (ink-blots)
that we utilize for sceing the eye and the car, we must struc-
ture them one way for the ear, another for the eye, and natur-
ally, while we are representing the first structurc through
thesc areas we do not find the second therc.

The alternation may be controlled, to souec degree,
by the effort of the viewer, It is not accompanied by any
change in the sensiblc contribution, There are, evidently,
distinctions to be found within the sphere of appearances that
do not exist for the senses. Should we discount them because
of this? But how can we? The pattern on Plate XVI can no
more justly be reduced to 'a number of variously shaped dark
arcas on an otherwise white surface! than a Rembrandt reduced
to 'variously shaped colored arcas which entirely cover the
surface of the canvas,' At the least, we should likc to know

what sort of shapes are being spoken of, Well, what sort arc

they? To do justice to this question, we should have to des=-
cribe the inage on Rembrandi's canvas, and likewise, that on
Plate XVI. But there are two images on the Plate, and since
we have no reason to assign preccdence to one or the other
(unless we have never seen a sccond), we must mention both
for the same rcason that we nust report the one painted by
Rembrandt—-we can sec thom,

It would secm, thercfore, that a number of diffcrent

structures may be represented, successively, through the same
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percept, simply by changing the manner of representation, and
that all are equally seen and, for that reason, all are empiric
cvidence, Of course, all these representations will not be
equally useful to the individual investigator, who has a speci-
fic question in mind., For his purposes, it is very likely that
only one of the possibilitics of representation will be inpor-
tant, But to utilize a particular modc of representation and
then attempt to explain the results on the basis of a concep-

tual schene abstracted from a very difforent mode of represcn-

tation is to confuse councel., Yet this is exactly what we sce
done by some of Goethe's critics.,
Both Huxley and von Jacger seem bound to reduce the
apparent 'movement' of a homologous series to actual movement
cr transformation of a material sort. (And of course, Darwin
built his whole edificec upon this impulse,) Since Huxley's
explanation has alrcady bcen criticized to some extent, let us
examine von Jaeger's, His rewmarks, as interpreted by Agnes
Arber, run as follows:
we do not, as a rule, witness an actual process of
transformation; to say that any organ, as we know
it, has been 'transformed,!' is thus merely a
figure of specch. The torm metamorphosis can only
denote a change which we imagine happens in the
formative forces (Bildungskrafte), rather than
anything detectable in the visible members,
though it is from the observed differences of
those nenmbers that we dedﬁge the existence of this
underlying netamorphosis,

Arber continues to add her opinion that "Jaeger's criticism is

fully justified,® but I do not think that it will becar close
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scrutiny,
The linguistic portion of von Jaegoer's remarks has
alrcady been discusscd above., Wo must now concern ourselves

with the claim that metanorphosis, when applied to plant organs

after Coethe's usage, must denote something happening in the

unrcpresented=— the 'formative forces! which are evidently those

energics which move material about within the plant body and
deposit the same here and there as part of that body; these
are inperceptible, but usually assumed to exist, since growth
is a material change. If this is so, then Goethe is putting
forward a speculative hypothesis, But can thi§ denotation be
the one he desires?

In order to take von Jaeger's clain seriously, we

nust ask how it is that a metamorphosis, which is not detectable

in the visiblc phenomena, comes to be proposed (hypothetically)
at all, Von Jaeger suggests that we deduce the idea from the
nature of the observed differences between the organs, It is,
of course, plausible that if two plant appendages are different,
their growth processec will also differ and likewise the con-
ponents of those processes, But why is this alteration termed

a netanorphosis? This is a veory particular sort of differencew

a transformation, a change which is not a mere substitution but

has an underlying continuity between the situations before and
after. The identity of the transformed entity is in some scnse
preserved, even though that entity is altered, How did we

arrive at just this type of alteration from thc evidence of the

visible plant nembers?
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How indeed if not by the discovery of a structure,
within the phenomenal ovidence, which supports such a view,
But the visible evidence is, in this case, homologous series,
which, as we arc well aware, is difficult to view without
seeing an apparent 'movement'! of transformation, If this
apparcnt metamorphosis is to be cited as the phonomenal cvie
dencc upon which we postulate a ‘'real! but unapparent one, we
shall have scme difficulty in understanding (1) how it is that
an apparent metamorphosis, obviously quite detectable in the

visual phenomena since it ic an aspect of the visual appearances,

can serve as evidence for another netamorphosis which, by

definition, does not appecar in the visual phenoncna, and (2)

why the ternm metamorphosis cannot refer to the immediately

apparent metamorphosis, but must have some other referent,

It is likely that these difficulties stem from the
assumptions, on von Jaeger's part, that appearances deceive and
that statements of empiric description can only refer to
'material reality,' which is evidently equated with that
structure of appcarances we discover when we investigate the
world with mechanical ends in mind (when we arc concerned with
any of those opecrations which would be governed by the laws of
mechanics), But this assignment of a material referent to all
descriptive language is surely an undesirable one. It leads
the investigator to pass, by an abrupt and somewhat arbitrary
procesc, from his immediate representations to hypotheses about
the unrepresented, Nor has he any choice in the nmatter, since

he must, in order to force all his descriptions to refer to



215
concepts which yave been abstracted from the ‘mechanical' mode
of representation, placoc their rcferent within the unrepresented
substrate of the phenomcna, That is: since the investigator
has decided, before-hand, that all appcarances will be inter-
preted (not rcpresented) with thosc concepts which belong to
mechanics, when he comes to an aisthesis which represents, to
him, structures which cannot fit thesec concepts, hc goes
behind the appearances, hypothetically, to speculate upon un-

represcnted 'causes! that will fit,

This habit of passing quickly into a speculative
hypothesis about the unrepresented when faced with strcutures
of appearance which can neither be ignored (the 'movement' of
homology is the key to its detection) nor comprchended accord-
ing to habitual ccncepts (that appearance of transformation is
not accompanied by any physical transformation), is what loads
to 'sceing and yet sceing past! the phenomena, It substitutes,
prematurely, a theory for the phenomenal appearances. Thus
von Jacger becomes convinced that therc is no way of verifying
Goethe's statements about plant form short of making the imper-
ceptible plant cnergics perceptible in some kind of test, and
until such a test is possible, he must insist that Goethe
merely speculatcs, In this fashion he sces the cvidence, and
yet misscs the whole point,

Before onc can do anything with the phenomenal evi-
dence, it must be known, and this means the structures of
appearance represented nust be clarified. Such structures,

being intentional content, may for that very reason be clarifiod
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conceptually, but only through those concepts which are devel-
oped in response to the represented structure, and not nercly
importod from another realn of experience., Before naking any
hypothesis about the appearance of netamorphosis in organic
forms, therefore, we nust ask what constitutes this appearance:

what is the represonted structure?

(c) The mathenatical description of homology

The last chapter of D'Arcy Thompson's On Growth and

Forn consists in a demonstration that homologous forms, when
projected into two dimensions, can be graphed as isomorphs of
a continuous transformation., The entirety of Thompson's argu-
ment is too long to review here, but a small sclection of his
pictorial examples will serve our purpose admirably. He domon-
strates that one may, by a rather simple operation, gencrate a
deformation of a given figure by coordinate methods: the (X,Y)
graph of Fig, 1, Plate XVII, for cxample, may be turned into
the (Xl, Yl) systen simply by shortening the horizontal scale
(X axis) while maintaining the vertical unchanged, The circle
inscribed in the first system becomes, in the sccond, an
elipse, But any form, once inscribed in a coordinate systen,
can bec so deformed, as we sce in Fig, 2, wherc the outline of
the cannon-tone of an ox in system (A) is transformed, by
substituting X = 2X/3, into the reprcsentation of the cannon-
bone of a shoep in systen (B). A further reduction, corrcs-
ponding to X ''= X/3, produccs the outline of the cannon-bone

of a giraffe in system (C). Such transformationsare extremely
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sinple, but more complex ones may be reached by more complex
variations,

Fig, 1 of Plate XVIII presents a series of drawings,
after Dﬁrer, which were intended to be instructive for the
student of portraiture, The first threc vary the face esscn-
tially by varying the (Y) coordinates, this time uncqually.
Numbers 4 and 5 transform the inscribed figurc sinply by chang-
ing the 'lean' of the (Y) axis, It wac thesc latter drawings
wvhich gave Pecter Canmper his notion of 'facial angle' which he
utilized in making drawings comparative of ckulls of different
species, Camper did his drawings without the axes, but his
method is quite similar to this. As the recader must now be
aware, if we can find a sufficiently complex nanner of trans-
forming our coordinate system, we could represcnt any homol-
ogous series (in two dimensional projection),

Take Fig., 2 of Plate XVIII for cxample. Portrayed
are the Carapaces of various speccies of crab., Beginning with
that of (1), we may see (roughly) the graphic transformations
needed to derive the others from this beginning point, A
transformation sgimilar to that used in (4) provides the very
striking metamorphosis of the small Diodon to an Ocean Sunfish,

Orthagoriscus, in Fig., 3.

Here we have honology represented in graphic terms,
The sensitivity of the method is very great (although certainly
no greater than the eye of a trained morphologist) and with
care, such complex organs as vertebrate skulls nay also be

treated in the same manncr, Plate XIX demonstrates an applica-
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tion of graphic transformation to phylogenetic problenms.

Beginning with the inscribed skull of a Hyacotherium, an

ancestral form found in the Eocene, Thompson noves to a map
of a nodern horse skull (H) which cshares the same coordinates.
Stages (B) through (G) are then mathematically interpolated.
Next, the skulls of extinct forms which are thought to con-

stitute the ancestral lines of the horse between Hyacotherium

and the present Equus are placed next to the series forned by
interpolation and compared, All the extinct forms bear resem-
blances to the hypothetical ones, but (Pa) shows only a rather
distant one., Thompson suggests, on the strength of this, that

perhaps Protohippus (Pa) is a departure from the direct lines

of descent and not an ancestor of Equus. (Of course, this
departure of (Pa) from the ‘movement' of the other forms was
detectable by eye, but when it is displayed in this manner the
size of the departure beconmes impressive, )

Interpolations such as those of Plate XIX would have
been possible in the case of the crab shells as well, had we
desired to graph hypothetical intermediates. The important
point is not that the two distant ends of a transformation can
be mathematically represented as transforms (like the Diodon
and the Sunfish), but that the transformation being shown 1is
a continuous differential, or in other words, what we have been
callirg a ‘movement.' If the forms may be described in this
way, then they can be made to 'move'! into onc another, and the
nature of this 'movement' has become somewhat clearer,

Attempting to describe the sort of deformation such

1
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a method of graphic transformation shows us, Thonpson remem-
bers sceing the Pmarbled papers® which one used to find on the
inside covers of good books (and the fly):
The “marbled papersi’ of the bookbinder arc a
beautiful illustration of visible ¥stream-lines,?
On a dishful of a sort of semi-liquid gum the
workman dusts a few simple lines or patches of
coloring matter; and then, by passing a comb
through the liquid, he draws the color-bands
into the streaks, waves, and spirals which con-
stitutc the marbled pattern, and which he' then
transfers to shects of paper laid down upon the
gun, .. though the method of application of the
forces is simple, yet in the aggregate the systen
of forces set up by the many teceth of the comb is
cxceedingly complex, and its complexity is rcvealed
in the conplicated “diigram of forces' which con=
stitutes the pattern,
The example is near-perfect, for we may well imagine, were we
able to control the gun's movenent exactly, that the Hzacoth-
erium and its graph (Plate XIX) could have been laid down upon
gum, and the rest of the interpolated series produced by
physical distortion of the sane.

Thonpson's point, in his treatment of homologous
forns, was that such forms do not very atomistically (a comb
here, a curved beak there), but rather as a wholc. The defor-
mation is continuous; it governs the whole rather than simply
one part or another, and thus the morphological examination of
organisms nust recognize that they cannot be treated piece-
meal, This can be scen in a particularly strong way if we
remenber the exanmple of the flowing gum, The transformations
shown here would all be producable by the proper flow-distor-

tions of a somi-liquid medium (given that the graphs were laid
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out on this mediunm), Thus it is not a series of small but
scparate changes we are looking at, but a continuous distor-
tion of the very 'space' within which the figure is inscribed,
Of coursc, these are but two-dimensional projections, vastly
sinplifying the three-~dimensional reality, but not, I think,
falsifying it for that reason. The inscribed form changes in
such a mannecr as to register a continuous deformation or 'flow!
of the surfacc on which it lies, or the 'space' within which
it oxists, And it is this '"flow' of the 'space' which is our
"movement, !

Since this metaphor of 'flow' is likely to be ob-
jecticonable to some, it may be helpful to point out that the
nathenatical procedures referred to herc are used, in fluid
flow studies, to nap the defornation of any given zone or
figurc (imaginary or constituted by the border of one fluid
with another) within a knovm flow of liquid (inside a watoer
pipe, for examplec). The simplest way of performing this secems
to be the ascignment of differing velocity vectors to cach
point plotted., Once the diffcrentials have been entered, with
the plot, let us say, at time (T), the figure may then be
plotted for any subsequent time (T + X). Thus at least mathe-
natically the relation between two~dimcnsional projections of
homologous forms in scrial order is parallel to that betwecn
stages of a transforming zone within a flowing liquid,

Thompson was so impressed with this similarity that
he ventured to assume that organisms progressed through their

phylogenetic evolution while under repeated physical stress
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(always of a similar nature), which was somehow produced by
environmental conditions, and which acted upon their bone
structure in such a way as fluidly to deform it, The stress
was repeated with every generation, and the deformations of
previous generations inherited. This neo-Lamarkian hypothesis
has since been abandoned, (It was a notable instance of passing
too abruptly to a hypothetical unrepresented, this tine be-
cause the represcnted structurc of the phenomenal appearances
was the same, when plotted as a surface deformation, as that
found in certain physical situations, and thus the investigator
makes a hypothesis about similar situations lying behind the
visible appearances.) The notion of differential flow has
been retained and adopted to the study of growth differentials
(alco napped the same way). Thompson had, therefore, a crucial
idea in his hands, but he was unablec to sec it clearly for his

speculations on physical forces.

(d) Some conclusions

The ability to plot or map a continuous deformations
does not itself, constitute an understanding of thc same. Such
mathenatical treatments simply allow us to reproduce, at will,
any sclected stage of the process, or, if one has access to the
proper computer, see the whole transformation as a continuous
movement on the oscilloscope screen, In this manner we nay
reassure ourselves that there is a direct structural parallel
between homologous forms and arrested stages of flow transfor-

mations, We must still, however, come to a concept of such
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transformations, and this concept is not the mathematical des-
cription.

We are able to geg, with the aid of the proper mode
of reprecentation, the 'movement' or 'flow' of a homologous
serics, and to sce is, in this context, to represent., If the

inage scen is the reprosentation, that which is reprcsented by

it will be the intentional structure discovered within it,
This structure is, in the case in point, ‘movement,' and quite
particular 'movement'! at that, When we watch human gestures,
we rapidly discover that a certain conventionality rules this
sphere, There arc types of gestures, and usually one sort is
not confuscd with another, The same distinction may be umade
between the "gestures' of several differing series of homolo-
gous forms: each has its own recognizable 'movement,' In order
to adopt a consistent terminology, let us call the form of any
particular movenent, whether physical or nectaphoric, its
gesture (that is, the gesture is the ¢leuent which several
different physical movements could share, but which would allow
one to distinguisch one type of movoment from another). The
ncar corrcspondence to colloquial usage supports an intuitive
gracp of what is meant—wc all understand, for instance, that
when we speak of the gosture a person made at a point in con-
versation, we do not mcan the individual movement of his arm
(which ie uniquec in time), but the type of movenent it was.

Let us look, now, at the f‘rule' by which a honologous
scries is constructed, Given the forms of the series in ran-

don order, we select any two and place them in Jjuxtaposition,
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They arc different, and this difference is nade focal by the
comparison, We thon view this difference as the appearance of
movement or transformation, and begin to fit in other forms.
We place a form cither between the two forms alrcady on the
table, or to thc left or the right of the row that they nmake,
One of these positions is satisfactory, and we procced to try
a gimilar addition with another form (assuming, of course,
that all the forms we have will fit in the same serics), We
rcject a suggestion of position, or find it satisfactory,
according to a rule which is cmerging right out of the phenon-
enal evidence, namely, the apparent 'movement! or gesturc., We
do not bring the particular gesturc with us, but rather develop
it from our representations themsclves. Yet it functions as
the rule by which we order the growing series and, for that
reason, posscsses the barest cssential qualifications of a
type concept.

The crab carapaces on Plate XVIII, for oxample, would
probably all seem typical, when grouped together, without being
plotted as they are in Fig. 2. 3But once they have becn so
plotted, the impression that they are obviously all examples
of 'the same thing’ or typical exanples, 1s overwhelming,

(Thic cvidence so impressed Goldschmidt in his The Material

Basis of Fvolution, that he argued, on its basis that genetic

theory must accustom itself to recognizing that the organion
must be treated, not as a collection of indepcndently varying
parts, but as a whole, Thus the separate genes, which in then-

selves can be independently altercd, cannot cause atomistic
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changes, but the contribution of cach nmust run throughout the
wholo.la) It seems clear that the 'sanme thing!'! of which each
of these shells is an example is the intentional structurc
which we emphasize in appearances when we pay attention to

typical similarity (typische Khnlichkoit in Adolf Nacf's termine

ology~ that rosemblance which obtains betwcen homologous forms),
Bach form exhibits the same structure, which structure is, in
this case, its inclusion in the same gesture.

The ond of this analysis is, therefore, that Goethe
has evidently restricted himself to the description of the
scening gestures of the succession of plant form because it is
this very element of gosture which lends typicality to appear-
ances, We must remember, of coursc, that his original question
was one of recognition:

how could I rccognize that this or that form was

a plant if all werc not built on the same modelzid
His search was direccted, thercfore, tocwards that structure of
appearances which facilitated this recognition, Instead of a
static form, however, he suggests something entirely fluid, and
for this rcason is usually aisread (his admircrs and detractors
alike scarch for static schemas in his text), -

The idea is, after all, unconventional, and even ncw,
having come this distance twoard it, we may yet find it very
problematic, This is due to the fact, I think, that the rela-
tion of the represcnted content to the representation (phenom-
cnon) is not clearly understood, Once this mattor is settled,

Goethe's approach will gain an cpistemological justification,
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IV The Dialectic of Expcrience

When Kant insisted that our representation of organ~
isms was such that the resultant unity could nct be mechanically
explained, he admitted, by the same judgment, that we were able
to recognize a structurc of appearances which was not nechani-
cally, or additively, constituted, This recognition had to be
a positive one., That is, we could not postulate an organic
unity upon the merc lack of mechanical structure, for such a
lack would indicate cither that we had not yet found the
structure involved (and thus it might be mechanical after all),
or that the percept lacked structural unity altogether; in
either case we fall short of another type of unity. Kant, of
course, went so far as to designate what sort of structure

organic appearances had, nanely, onc in which the whole appeared
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in the part, (Bach part scems to be representative of the
same life and identity,) Fron this appearance, one could rea-
son that, werc a determining principle for such a structure to
be found, it would have to determine its owm parts as well as
be determined by then (since the part in this casc must in some
scnse contain the whole, the part camnot be independent of that
wholec), and this was impossible on the basis of the concepts
of Newtonian science.

It would seen therefore, that Kant,'in order to con-
clude that organic structure was not derivable from the concepts
of mechanics, had to demonstrate what sort of structure it was,
The structure itself, therefore, was cognizable; what lay bee
yond human cognition was the causal factor. One could dis-
cover how things were arranged, but not why. But the task of
science was causal explanation, and this task could nover bo

corpleted with regard to organic life,

(a) Explanation or description

It was the demand for causal explanation which led
to the great enthusiasm for Darwinian biology, Darwin had
placed biology on historical grounds, showing how one phenon-
enon gave rise to the next; he was, in short, Kant’s 'Newton
of the grass blades,' whosc efforts had changed biology from a
nerely descriptive to a causal science., Kant would not, of
course, agree with this estimation, since Darwin was unable to
explain organic form on a mechanical basis (having shown only

how that form develops historically), but he would agree that
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a scicncc of cxplanation reprosents an advancc over merce des-
cription,

Explanation, for Kant, was causal, and thercforec
sequential, To cxplain was to show how one phenomenon produced
the another, in a neccessary order, This, according to Kant,
was the nature of the Newtonian accomplishmonts. In the casc
of organic life, however, the structure of the living organism
could not be so oxplained, since it originated from another
like structure (the parent organisnm), and was never seen to
arisc out of inorganic pieces, Thus a causc for that struc-
ture itself was novwhere phenomenal, and since the objcct of
human knowledge is humen experience, this cause, being beyond
experience, was also beyond knowledge, This line of reasoning
scenms clear enough, but let us reflect a bit further on this
notion of scicnce,

Newton's discovery and formulation of the 'law of
gravitation!' was perhaps his most notable success., Was the

accomplishment an explanation in the Kantian scnse~dces it

show us that a former phenomenon necessarily produces a subsc-
quent one? The answoer would scem to be yes, zince we may
understand how the operation of gravity will produce new phenom-
cnal situations out of provious onee according to neccssary
laws, But is this to say that the ecarlier situation produces
the later? If we think of falling objects, how can the earlier
event (removing the support from a body) be said to produce

the subsequent (thc acceleration of that body towards the

carth) when it is only by the intercession of gravity that the
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first situation is led over into the second? Yet gravity is
not itself phencomenal, cexcept as the intuited connection be-
tween the first and subsequent phenomena, Only the mind ever
'sees’ the operations of gravity; it is a conncction between
sensible percepts that is thought but not sensibly filled in
(a Kantian concopt, by his own analysis), and thus may be in-
tuitcd only in the actual scquence of change (the acceleration
of the falling body). If gravity is thec productive power here,
it cannot be identificd any more with the first situation as
with any single later one (any point in the acceleration), but
only with the entire chanpge, being the connection between
states., And this conclusion will put causal 'explanation' in
a new light,

Kant admitted that organic structure could be des-

cribed, but distinguished this from an explanation, the latter

being the goal of true science, as exemplificd by Newtonian
physics., To explain something was to show why it came about,
relating the carlier and later situations by necessary law,
The law of gravitation could explain, for instance, why an
unsupported body accelerated towards the carth, showing that
the acceleration must follow tho removal of support., But all
this looks a bit different through different eyes:
in the solution of natural phenomena, all the
length that huwman facultics can carry us, is only
this, that, from particular phenowmena, we nay, by
induction, trace out general phenomena, of which
the particular arce the necessary consequences,
And when we have arrived at the nost general phe-

nomena we can rcach, there we must stop., If it is
asked, Why such a body gravitates towards the earth?
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all the answer that can be given is, Because all
bodios gravitate towards the earth, This is re-
solving the particular phenonmenon into a general
onc., 1If it should again be asked, Why do all
bodies gravitate towards the earth? we can give
no other solution of this phenomenon, but that all
bodiec whatsoever gravitate towards each other.
This is resolving the general phenomenon into a
more general one. If it should be asked, Why all
bodies gravitate to one another? we cannot tell;
but, if we could tell, it could only be by resolv-
ing this universal gravitation of bodies into soue
other phenomenon still more general, and of which
the wniversal gravitation of bodies is a particular
instance, The most general phenomena we can reach,
arc what we call laws of nature; so that the laws
of nature are nothing else but the most general
facts relating to the operations of nature, which
include a great many particular facts under them.

1

That statemont, which catches Goethe's view of law very well,
was made by the rather neglected Scotch philosopher Thomas Reid.
It is well worth our consideration, for it presents Newtonian
physics as a descriptive science, thus suggesting an aspect
that Kant may have overlooked, Does it work?

As Kant himself night have argued, therc is a certain
sensc in which gravity may be said to be phenomenal, namely as
the intentional connection between successive states that mekes
the succession an intelligible phenomenon: a lawful gffect,

As soon as this is granted, the rest follows cazily., The
carlicr situotion and the subsequent ones are necessarily con-
nected only if scen within the context of law, or if the tran-
sition from the first through the others is seen as the opera-
tion of gravity., This operation can be gencralized (2all bodies
are coattractive), but it cannot itself be explained. (The

speculations about ‘cthereal fluid' which were aimed at ex-
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plaining the activity of gravity represented just that sort of
hypothesizing that Newton took to be inferior science,) We
have only to describe the mcrt gencral appearances of which
our law is the nccessary structure, and any particular event
that falls under the law will appecar as a necessary conscquence
of that genecral description., Here cexplanation and description
nerge, the explanation of a particular cvent consisting in the
denonstration that this cvent is an instance of the general
pattern,

If this analysis is correct, however, then Kant has
made a serious orror in his doctrine of causality, Noting that
all representations are successive (ordered within time), Kant
argucd that our only means of distinguishing subjective see
quences from objective ones was conformity to a rule, and the
notion of this rule was thc category of causalitx.2 The rule
for the sequential ocrder of representations, therefore, becomes
the primary goal of all scicnce, But let us turn back to Reid,

| According to the Scottish philosopher, we formulate
the law of gravitation by the nost general description of its
operations, We seck for the lawful within appearances, in any
scicnce, and since in this particular case we are inquiring
about falling objects, we scek for that law which appears
through all such events. But noticc that the event in question
is a fall; the movement of a stone from the time it is rcleased
by the hand until the moment it strikes the carth, This is
one phenomenon, not scveral, We might actually speak of scver-

al different percepts, since the stone continually changes its
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position with rogard to the eye, but tho mind synthesizes all
differonces into ono continuity. The law of such cvents,
therefore, must unite the entire scquence of positions; it is
a law governing sequence duc to the fact that the phenomenon
it governs is a scquence, and for no other recason. To gener—
alize the demand of causal sequence beyond this would, by
definition, force one to speculate beyond the phenomenal
appearances. This is just what happened when lesser scientists,
and even Newton in his woaker moods, speculated akout the cause
of gravity itself, (Gravity wac the law inherent in the phe-
nomecnal sequence, But gravity itsolf is not phenomenally
prececeded by anything, and thus some men began to imagine an
'ethor! or supply an imaginary prior cause.)

Reid's notion of science,therefore, is the scarch
for the lawful structurc of phenomenal appearances, Kant's
might at first seccm the same, but it is actually sonething
quite different. For Kant, the rcal task of scicnce is causal
sequence, the nccessary rule for the sequence of cvents, And
if the phenomcnon under examination does not include such a
sequence, Kant will still insist that an explanation of that
phenonenon could only be an account of its lawful position in
some sequence external to the phenomenon, and this is how he
generates his distinction, within biology, between description
and oxplanation,

Facalwith a common plan within some zoological type,
the strict Kantian would have to scc the ultimate question in

the historical sequence which gave rise to that plan (which is
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why so0 many thought Darwin had solved the problem posed by
Kant), But if the common plan is the law of the appearances
within the type, then to demand to know the conditions prior
to its advent would be quite parallel to asking the conditions
prior to the advent (not operation) of gravity. But in asking
such questions, we act as if the ultimate explanation of an
object or event werc somec earlier object or cvent, and this is
manifestly false, since these carlicer and later cntities are
not related except by law, which is not itsclf an object or

event.,
(b) On law

I have uscd the term law to indicate a relation,
found in appecarances, which commands a rational necessity and
is therefore not merely a sumnmary of past cxperience, Gravity,
for instance, is a descriptive law (at least according to
Newton and Thomas Reid), a general fact of appearances, but it
is also an idea., Having seen aprearances in this manner, we
nust sec in the weight of any body an expression of that sane
relation to the carth that is scen in its falling towards the
earth, even though these cvents are perceptually distinct, We
must find an implication of some causal element beyond this

relation when we speak of any body rising from the earth's sur-

face, since that movement could never be logically derived fron
it (i.e., from attraction), The scparation of stone and earth
is, indced, a logical contradiction unless we introduce the

notion of interference from another source, the rclation
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botween the stonc and the earth (the former resting on the
latter) containing no gencrative possibilitics for that separa-
tion., No merc summation of past oxperience could provide this
logical structure.

Law in this sonse may not be cquated with hypothesis,
but only with fact, or phenomenal appearance, and is presented
in the form of a gencralized description, (I have reduced fact
here to ‘enpiric experience,? which removes the ontological
clains which might otherwisc acconpany it,) The law within
the appearances of vertebrate skelctons, for cxample, is a con-
tinuity actually seen between the skeletal fornms., These forns
nay, of coursc, be observed without recfercnce to this contine-
uity, but they arc not then seen to be typical. When their
typicality is recognized, in a human hand, & bat wing, a cat
paw, or a fish pectoral, it is revealed as a quality of the
appoarances as experiernced, not an interpretive addition. The
scen commonality between orange-red and bluc red, that is, the
redness of both, is not a matter of hypothesis but fact; an
excuplarity apparent to immediate reflection, In a similar
fashion, the typicality of vertebrate skoletons is discovercd
through the immediate recognition of structural exemplarity.

We do not add it by a hypothesis constructed posterior to the
experience of sceing, but find it in the percepts just as we
find something imaged in the percepts of Plate XVI,

Cohercnt rational structure nay be found within

phenomena for the very reason that phenomena arc recognizable

(cognizable) at all- they have been grasped as representations
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of sone intelligiblo quality or structure, Thus, in Reid's
account, certain phenomenal appearances have been grasped as
attractive, i.c., as the expression of 'gravitational attrac-
tion.! They were not mercly interpreted this way, but ggen as
such, The relation betwcen the individual phenomena and the
law is cne of exemplarity, but this excmplarity is found through
an aisthesis rather than a hypothesis. In order to understand
the notion of causality that arises from this view, however,
we sholl have to think of sonething reminiscent of an Aristot-
elian formal cause (Kant's idea of causality is definitely in
opposition), the law found within appcarances being the form
by which those appearances are structured. A recognition of
the idea given in appearances (rather than hypothetically
applied to them) ontails a good deal more thén first meets the
cyc.

. This may porhapc be clearer in the case of magnectisi,
When I bring two magnets together in various orientations, 1
can rapidly discover for uysclf the attraction-ropulsion
polarity that is the idea of magnetism, I experience the
attraction or repulsion dircctly, But I experience this only
if I do not restrict myself to a merc generalization on past
events., Were I to find nothing more in ny experiencc than the
fact that every time I brought the meagnets into proximity in
one orientation they moved towards each other, and every time
I brought them necar in a different orientation they noved away
from cach other, then I have not as yet introduced any rational

necessity and my investigation falils short of law, The monent
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T intuit novements as attraction and repulsion, however, the
phenomenal behavicr of the magnets becomes an expression of
lawful necessity, and I have an explanation of appearances,
But now let us look closcly at this 'explanatioh.'

If I an asked: Why doesc the left magnet move? I will
answer: Becausc of the attraction between it and the right onc,
But why do they attract onc anothor? Because all nagnets
attract one another. But why? At this point I shall remind
the enquirer that thesc objects have the name "magnet! in
order to indicatc, not that they are made of a particular sub=-
stance (magnets may vary widely in composition), but that they
exhibit just that behavior that we tern 'nmagnetic,!' which
behavior includes attraction, To ask, thercfore, why magnets
attract each other is quite similar to ask why attraction
attracts; the answer is analytic, The cause of this behavior
is the peculiar property of magnets: nagnetism, And magnetism
is, in turn, only that behavior that is governed by the idea
of attraction-repulsion that is indicated by the term.

I can, of course, speak of magnetic 'forces,' but I
must be cautious with this practice. Unless by this I mean to
indicate some aspect of appearances, something which is, like
the idea, found within the appearances themselves, then the

notion becomes a speculation about the unrepresented, and I

have cntercd into a very difforcent sort of investigation, I
an now asking for the unreprescnted cause of nagnetism itself,
which is oxactly parallel to asking about an unrcpresented

cause for gravity. I can do this if I chose, but I must then
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be prudent enough to recognize that I am on speculative ground.
For Reid, and for Goethe, knowing the ildea was
enough, This made appearances iﬁmediately intelligible through
their excmplarity, and when asked for the productive cause of
gravitational or magnctic phenomena they could only point to
the laws that governed such phenomena, or the form of appecar-

ancco.,

(c) Definition and charactcorization

As we have scen fronm the historical sketch in
chapter II, Part II, it was not always very casy to 'point to
the laws.' The communication of a notion of phenomenal intel~
ligibility to a mind already in posscssion of a different
notion is a difficult tasl:, cvidently more often unsuccessiul
than not. After all, one's entire vocabulary might have to be
reinterpreted. A 'law,' in onc man's understanding, was the
actual structurc of appearances, but for another it could only
be a hypothesis, Ideas, for onc, werc part of the phenomenal
evidonce, but for another, subjective products of man's mind
meant to refer to that evidence., The whole method of approach
to empiric phenomena would sometimes alter between individuals,
and not the least the method of report, or description,

One of the most obvious approaches to the problen
of identification is a list of attributes which belong in con
mon to one entity and no other, which collection of propositions
forns a definition. This was the model for the Linnaean mode

of description, which classified flowering plants according
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to leaf shape, numbor of petals, number of stamens, etc., The
same model was in Huxloy's mind when he proposed the reduction
of the ncaning of the tornm homologous (in the 1858 lecture) to
the clain that a numbor of qualifications would hold for each
of the forms caid to be part of a common homology. This is
the approach used in the dictionary description of a substance:
Gold; the most precious meotal, yellow, lustrous, non=corroding,
high specific gravity, high malleability and ductility. It is
an efficient and simple strategy, and o great deal of human
acconplishnent depends upon it, But it is by no neans the only
way to go about description, and ar overdependence on defini-
tion will cut the nind off fromnany aspects of phenomena,

A otriking exanple of just this may be found in the
lectures of Helmholtz, In 1853 he talked about Goethe's

Metamorphosis of Plants in Berlin, praising the piecc as a

work of genius but despairing, at the same time, of its use~
fulness to science., The problen, as Helmholtz explains to his
audience, is that Gocthe's goniuc is poetic, and oxpresscs
itself in figurative language. Naturally, this language must
be made litoral for the uses of ocience, and Helnholtz proceeds
to substitutc a definition for each key term, Goethe's type
concept, or common plan, was designated simply as leaf, Since
this term could not be equated, in this usage, with a foliage
leaf, but is rather the orgen underlying all the forms of the
plant appendages (the 'same thing' which appears in all),
Helmholtz substituted for this term 'lateral appondage of the

plant axel,' He reasoned that since no matter what form this
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underlying organ had, it was always a lateral appendage, it
could be defined accordingly, but

If onc attenpts to expressc the proposition #the
flowering parts arc transforned leaves® in the
forn of a scientific definition, he converts it
to the rather different "the flowering parts are
la?eral apponda;os of the glant axel,® and to nee
this no Goothe was needed,

Helmholtz wag quick to adwmit that these rather depressing
results ston from finding nothing nore in Goethe's term than
"lateral appendage of the plant axel, ! and that Goethe cer-
tainly would not have accepted that reduction, but his point
was served by this adwmission, He argued that Goethe's idea
was undefinable, and science may proceed only on the strength
of definitions,

Of course, a familiarity with Kant would allow us
to predict that Helmholtz, cven if he had shown more invention,
would come to grief in attempting to define a type concept, A
definition compiles a list of attributes which coincide in
the defincd entity, but, hopefully, in no other, Az a concept,
therefore, a dcfinition may only present an aggregate, a sum,
The type conccpt ic not additive however, nor does it idontify
by exclusién (by eliminating all entitics that do not fit the
1list of attributes), It is an intuitive unity that determines
the parts, and thercforc the attributes, of the organisms of
yhich it is the tyne., Indeed, it would scom that we could go
in the opposite direction: if a« notion can be defined; it will

not serve as a type concept,
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As carly as 1840, William Whewell, an English biol-
ogist, had pointed out the distinction between the mode of
conprchension behind a definition and a type. The natural
class of objects, he wrote,

io determined, not by a boundry line without, but

by & central point within; not by what it strictly

excludes, but by what it eminently includes; by

an example, not by a precept; in schort, instead

of Definition, we have a Iype for our director,*
But the suggestion was lost on the younger generation of morphe-
ologists, who werc soon to turn froim the problem of the type
to historical considerations, No objections were raiscd whon
Huxley effectively disnissed the notion of type by reducing
homology to a coincidence of attributesz, If the nothods of
biology had not so altered since the death of Linnacus, it
would be possible to belicve, cn the basis of the mode of cone-
ceptualization, that the biological scicnce of 1860 was otill
closcly allied with the Linnacan approach.

Linnacus was successiul, after all, in nuch that he
sct out to do, His method, cor something very ncar, is still
the basis for botanical classpification, and the approach of
nost guides for field identification of specics., It is also
the approach made Ly many parents in instructing the children
on the reccognition of poison ivy; a list of koy attributes,
three leaves, saw toothed, shiny, somectimes reod, is menorized
against futurc encounters., As I remember that effort on ny
part, it comes to mind that the 1list did indecd facilitate

identification, but only after the fact, While lying in the
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niddle of a nice patch of wide green leaves, for oxamplc, one
would pick a stall, examine it, and bogin to reccite, "Now
lot's seej thrce leaves on a stalk, saw toothed, shiny..."

but by that time you werc a little late, Things changed
abruptly when my cyes gained that sophistication required to
recognize at a glance, cven ‘'out of the cornor of my cye,' and
I had a great deal lescs poison ivy infections in the sumners.
I no longer nceded to apply the rule, the list of attributec,
however, for I could recognizec the plant as I would recognize
a friend's face, and I needed no nemorized tthree=lcaf rule!
for this sort of operation, But that is the exact weakness of
the Linnaean approach. It does allow us to make definite
identifications of species in the field (after much difficulty
in finding what we want), but once we can study the living
plant, and grow familiar with it, we no longer use the field
guide definition, Such a list is useful until we experience
the actual thing. Then, if we are willing to perform the
required study, we can cquip ourselves with a much more effi-
cient method.

Tdontification by a 1list of attributes is actually
the most abstract procedure, if by abstract we mean 'removed
from an actual aisthesis by which recognition could take place,’
by which to make an identification, Definition, as such, is
sinply a test which excludes any undesired object, leaving
only the target entity. Tt does not give us the insight into
the target entity we should need to synthesize the list of

attributes into characteristic appearance. The list given
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above for gold, for cxample, provides us with discoverable
attributes but not with the intuitive link which brings then
all together in a neccssary way., The concept of gold gainecd
by familiarity with the substance can provide such a unity,
thus making the list a neccssary onc rather than merely a gen-
eralization on past cxpericnce, The list itself is innoéont
of any intuition of individual substance, however, and therefore
of any nccessity.

It was just this link betweon sensations, itsclf
inperceptible to the senscs, that Descartes attemnpted to denn-
onstrate in his second Meditation, by pursuing what is constant
among the many sonsible changes that a particular substance
(wax) may undergo. His treatment there, a juxtaposition or
altoration of attributes (with a change of condition) and con-
stancy of identity (in imnediate recognition), cvolves toward
the conclusion that the recognition of wax by the mind takes
place on the basis of sone celement percentible only to the
mind, The same argument night be made, at greater length,
about any substance. (In this connection, the work of Edaund
Hugserl is most interesting,) Yet it is just this concrete
unity of an individual substance which, being gomething which
is not merely the list of attributes, but that which binds then
together, cannot be defined. Definition being, it would scen,
dependent upon just thoce properties which cannot be, in
Descartes? conclusion, our means of cognizing a substance,

The evolution, in the individual, of a power of rcc-—

ognition of something which was previously unknown, must depcnd,
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therefore, upon the growth of a power of nind, or thought. A
definition may allow one to identify an entity properly, but
not to recognize it, For this we need sonething which unifies
the list presented in the definition, and therefore identifies
by inclusion rather than exclusion (the Latin root of define
indicates a finishing, ending, setting limits; the Middle
English usage was confined to fixing boundaries.) But we begin
without this 'something,' and then come by it through reflecting
on our experience, Our use of it in recognition is a type of
skill, or at least the development of physical skill shows a
nunber of parallel aspects; but this particular ability or
skill is gained by a process that appears, to direct inspec-
tion, to be a strengthening of the activity of mind we call
thinking.

One example ¢f this strengthening or learning proccss
is the effort put forward to recognize a plant species, or the
even greater effort ncéded to rccopgnize an entire fanily." Whon
we attenpt to get to know poison ivy, the study is restricted
to the characteristic appearance of this one species. Fortun-
ately, poison oak is so close that the ability to recognize
the one will often be the ability to recognize the other. But
other families of plants include members much more distant
from each other, The orchid family, for instance, varies from
rather splendid flowers to insect-catching pitcher plants, In
order to familiarize oneself with this group, a comparison
between three or four species is needed, at least one of which

is very distant from one of the others, By searching out a
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commonality, a resemblance, we are able to form a perception
of the quality, somewhat elusive at first glance, which
characterizes the family,

One who has already recognized what is typical in
the orchid group may facilitate our own recognition by pointing
out what to look for, if he has any descriptive powers. A good
characterization, no matter how metaphorical, will be usoful
to the learner. (Ezra Pound once mentioned that he had charac-
terized Picasso's late cubisnm as possessing an ice-block
quality,” and none of the artists he was talking with missed
the point.) The task is to look for the right thing, but this
might just as well be phrased ‘to get the right angle on it,'
Having once gotton the proper aspect in focal consciousness,
we seen to be able to return to it at will, and thus the
content of a helpful characterization would seem to be closely
allied to, or perhaps actually be, the quality we are trying to
see in the phenomena,

Bocause the power of art to characterize phenomena,
or to provide ways of sceing, is very great, several writers
have pointed out that in this sense, art may make visible, to
its audience, some aspect of the world about them that they
would otherwise have missed, Owen Barfield, arguing this
thesis on the bchalf of poetry, identified the activity of
poetic ovocation with that kind of intuitive thinking by which
we recognize a type in botany, while separating both from the

operation of Linnaean identification:
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my oexperience in observation of apple~blossom is
not much affected by my judgment that the tree
before me is of the genus pyrus malus, which is
of the order Rosaccac, Alf tThis judgment can do
for me is to direct ne to loock out for a possible
real resemblance between apple=blossom, peare
blossom, and roses, which, as it is intuited in
actual observation, becomes poetic knowledge
(inspiration), and will then react, as wisdon,

on my further experience in observation (recogni-
tiong, s0 that T shall truly_see or ‘rcad! the
flowers with different eyes.5

He then procceded to find the 'poetic principle! in the guid-

ance of the primary synthesis of percepts, which, being itself

prior to all discriminations, makes all discrimination possible:

The poetic conducts an immediate conceptual syn-
thesis of percepts...it neets, through the senses,
The Eisjecga ncmbra of a real wgrld, and weaves
them again into one real whole;

thus fulfilling a function similar to that of the Kantian
synthetic imagination.

If good characterization has the ability to 'open
your eyes' to perceptions which might otherwise have remained
unknown, then it would seem that Barfield must be at least
partially correct, and Shelley's insistence that the poets
discover Ybefore unapprehended relations"7 in nature, which
were previously nothing for the mind, but now take up 'a local
habitation and a name,” may be quite true, Effective charace
terization communicates something to the mind which has an
image-making power, which allows us to find the character
indicated in an immediate aisthesis, (An appreciative audience

of poetry or prose fiction will sense this, if they do not
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directly realize it, and this is why Dickens' use of Bitzer's
definition can have such satirical power—it stands, after
all, in implicit contrast to Dickens' own art,) Whatever this

content is, its making visible is also a making intelligible,

or cognizablc, and its affinity with thought-content is there-
fore obvious,
Becausc art is so concerned with concrete evocation
(not merely naming, but calling up a presence, making the
referent perceptible in some sense), a good deal of instruction
for artistic crecation has omphasized the state in which the
artist nmust be, or the activity into which he must enter, in
order to accomplish such evocation, The canons of Chinese
and Japanesc painting, for example, prescribe a strict language
of conventions (types of shapes, washes, brush strokes) and
designate their area of application (trees, rocks, animals,
otc.), but yet warn that any art done by the guide of dis-
cursive rules will be utterly without value. In order to be
guided properly, the artist must be inspired, and the content
of the inspiration is taken from nature:
The Japanese artist is taught that even to the
placing of a dot in thc eyeball of a tiger he nust
first feecl the savage, cruel, feline character of
the beast, and only under such influence should
he apply the brush,,.should he depict a seacoast
with its cliffs and moving waters, at the moment
of putting the wave-bound rocks into the picture
he must feel that they are being placed there to
rosist the fiorcest movement of the ocean, while
to the waves in turn he must give an irresistable
power to carry all before them; thus, by this

sentiment, called living movement (SEI DO), reality
is impartéd to the inanimate object.E Litaiics mine J
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The reality spoken of is obviously not the physical presence
of the things depicted, but it is a concrete presence. The
power of evocation of such painting, cven though executed en-~
tirely through conventions of brush usage, is extrenely high.
The qualities aimed at, the aspects of perception that the
artist trains himsclf to produce, are none of them scnsible,
but rather intuitions that characterize the scensible entities,
intentional stances that we may reenter through mnenmory even
though the object is no longer before us.
The strategy of training above has becn part of
western theory ever since Plotinus, but we may assume that a
talented artist would discover it on his own without the need
of textbooks, Georges Braque, interviewed at 70, was asked
about his way of reprcsenting objects, and replied, referring
to the particular quality he desired to bring out:
all I have to do is look at it in a certain way...
Yoq just sort.of project a magic ray on ?o an 9
object and bring it into the enchanted circle,
The Japanese artist was interested in the characteristics. of
nature, and was inventive only through his individual pcnetra=
tion into the generally recognized characters. Braque is solf=
consciously inventive, announcing a new way of looking, but in
both cases the project is quite definitely a way of looking,
and the training instructions are directives on clarifying and
intensifying the artist's intentionality.
That content which is, for the artist, an image-

naking power, will have a similar application in empirical
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research., The possibility of extending the range of man's
perception through the use of instruments supplimentary to his
senses (telescope, microscope, etc.) has beon recognized since
the days of Galileo, but that the mind itseclf can, and must,
be developed as an instrument of perception is less clearly
understood, It is possible that, duec to the correct recogni-
tion of a definite given in perception, the act of perception
was taken as a simple task, to be performed naively, while the
real intellectual work began after perception had taken place,
‘But the case is almost opposite. The definite given in any
appearance is the intentional structure, given in aisthesis,
and its determination is therefore a function not only of the
percept but also of the perceiver. Perception is primarily an
intellectual task; the obscrver must thinkinto his percepts in
order to make his phenomona intelligible, and neither the artist
nor the research scicntist can afford to be content with the
habitual perceptions of his culture, any more than the philos-
opher can reost with the habitual thought pattern,

The philosopher may work in words, but he may have
pome other means of representation for his concepts, The
artist works, or thinks, in the medium of his art (which ine
cludes, not merely the physical medium, but any mode of sym-
bolism available through it). The empiricist has, for his
medium, the phenomenal world. Those who approach this world
within a descriptive science, such as Goethe's, attempt to make
their thinking sensible, to think through the phenomena, which

are thereby recognized as representations, As would be the
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case with other forms of thought, the mental effort of the
individual may deepen the meaning of knovm ideas, or bring
forward new ones. But such a decpening or inventive activity
depends upon a deveclopment of intentionality in the thinker,
no matter what realm he works in, for this is whorc the image=
or symbol-making power resides., The possibility of such a
development calls forth, in empiricism, the notion of potential
phenonena, appoarances which are, to begin with, nothing for
the mind, but which nay become (without any appreciable change
in the sensible percepts) through the mind's development, In
a purely descriptive science, this movoment from potential to
actual phenonenality is the parallel to theoretical advance,

and without it no progress is possible.

This advance is not, I should emphasizec once more, an
advance in explanation (in any ordinary sensc of the term), in
theory which is postulated about the phenomena, but in the in=-
telligibility of the appearances themselves, This is why
Goethe insisted that morphology

nur darstellen, nicht erklaren willlo.(is intended
only to display, not to explain...)

and is reflected in turn by Braque's comment, reported in the

same interview, that

There is only onc thing in art that ii worthwhile,
It is that which cannot be explained,ll

A good characterization never explains anything, but it does

allow you to sec more clearly, and therefore to cognize more in
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immediate reflection, In éhort, it actualizees a phenomenal
potential that was previously latent, and advances the under-
standing in this manner,

But we nced now an cxample of an intuitive concept,
an inage-making content, in order to understand how such cone-
tent may be cmpirically isolated for the mind, and how it
functions within actual perccption. Our example in this paper
has been the 'movement! of homologous forms, and we shall now
return to it, examining this time tho rmethod of perceptual

advance illustratced by Goethe's text.

(d) The dialectic of perception

T mentioned, in the last section of the prececding
chapter, that the guide we follow when constructing a homolo-
gous series is the 'movement!' that becomes apparent between the
forms. Any morphologist could have discovered this fact quite
easily by inspection of his own processcs of thought durirg
construction. Yet many good ones, including Huxley, attempted
to explain homology by suggesting that it was nothing more
than the sharing of certain key featurcs by all forms. They
were thinking, evidently, of the impression, crucial to the
recognition of homology, that the varied forms were yet one
form., Yet this is an explanation that only a blind man should
accept,

When we begin the construction of a series, we place
two forms in juxtaposition, and then sec the differecncebetween

in terms of 'movement,! If there was no difference whatsoever,
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of coursc, there could be no movement! ecither. But the above
explanation would have us believe that the impression of unity
derives from ignoring the differances and concentrating on the
similarities, a proccdure which would destroy the impression
of altcration between the forms, and thus of the unity of the
sories. All cxplanations which depend upon a conmonality of
static form, of schena, will.fall into this same difficulty,
and it takos but a moment's reflection to see why, This moment,
however, must focus upon what the observer is doing with the
perceptual field, not simply on what he supposes to be there,
The commonality of the forms then, the impression of
unity delivered to the mind, rests on the differences of the
forms ag much as on their similarity, since the unifying fac-
tor is the common, continuous transformation, and without these
differences therc could be no determination of change., If our
series is such that the forms are close to each other (change
in small increments), its transformation will be more visible,
because it is more sensibly filled in, than would be the case
if the intervals between forms werc greater, Such a series of
small increments will also be more definitely deternined, in
its gesture, than one of lorger intervals which leave nore
room for variation, But there must be some interval, some
change between forms, if we are to see any transformation. A
series of replicas of the same form would be an entirely dif=-
ferent kind of grouping, a simple sum of many equal pileces,
The unity we are interested in is of another composition, Let

us look more closcly at how this composition is found,
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The two leaves on Plate XX are not very similar,
Loaf #1, for example, looks something like a maple loaf, but
#2 certainly does not, being too narrow and pointy. It is
obvious, therefore, that we can take the two forms as rela-
tively unrelatocd, They are both leaves, but they arc very
different leaves. Were I to compare the two at all, the dif-
feronce is all I would be likely to registcr. On the other
hand, if I turn back to Plates VIII A & B above, I shall find
that I can also see a continuity. But then I am looking fronm
another angle,

A similar change in the phonomenal picture was dis=-
cussed above with regard to the two images on Plate XVI, The
images could succeed one another without any alteration in the
percept, the change being a function of the manner of repre-~
sentation, Evcn so, two leaves may be seen as discontinuous,
or continuous, depending upon how we look.

In order to avoid confusion at this point, I nust
remind the reader that the actual visual appearances are what
is seen, if this tern is to have a consistant usage, A con-
clusion which must follow from the argument about percepticn
in the last chapter, if accepted, is that there can be no one
correct way to see the world., A multiplicity of structures
nay be found in the same sensible input, depending upon how
we look at it, and each is to some degree valid if it can be
seen. Thus we cannot give one structure of appearance primacy
over another upon the basis of an assumption that only one way

can be correct., If a structurc can be perceived, it is there,



256
for this is the only test.

We do not, therefore, take one _appearance to be
another, When I look at Plate XVI, I am neither looking at
the image of an.old woman and taking it as that of a young
woman nor vice versa, Nor am I looking at the relatively neu-
tral pattern of ink-blots and taking it as a young or old
woman, for if I am seccing onc of those images I am not scoing
the neutral pattern, which is also a type of image, a parti-
cular structure of appearance, When I say that I took a cow
to be a bush, while looking at the distant end of the meadow,

I do not mean that I saw the appearance of a cow and took it
for a bush, but that I madc tho appearance of a bush out of
sensible stimuli that turned out, upon later investigation, to
be orginating with a cow, But there is no way I could make a
ceen, and therefore recognized cow, into a bush,

Sceing is an intellectual task. What is seecn is
apparent only to the mind, the physical eyc being neutral, To
sec is to attend to the visible appearance of something, even
if this something is not yet recognized as gomething familiar,
(As long as an appearance may be distinguished from other ap-
pearances, it is an appearance of some particular structure, )
To attond to the appearance of something is therefore to attend
to the appearance of determinations of structurc in the sensible
field, for without such determinations we would have no focus
for mental attention., But nothing in this reetricts us fronm
finding more than one set of determinations in a given sensible

field, and the only possible test of - .the determinations to.
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be found therc is the finding of them, Nor is there any
possibility here that I could take one set of determinations
for another, since thesc determinations, being the objects of
nental attention, are intentional, If I intend X, and X is
not ¥, then I am not intcending Y, and if I were, I should not
be focussing upon X, I cannot take one determination for an-
other for the very same reason that I cannot understand how
two different things could have no differences between theli=a
determination is recognized through an intention of conscious-
ness, and I cannot, within consciousness, make any sensc of
contradictory propositions.

If we return to the leaves on Plate XX, we find that
while we look at them as quite unrelated forns, we do not find
that structurc of appearances which, in the second mode of
viewing, makes them continuous, We arc able, however, to find
other structures, and thesc are quite distinct,

But while the two images on Plate XVI have an equal
¢laim on the viewer, this is not really the case here, It is
not incorrect to view the two leaves as quite unrelated, be-
cause they can be so viewed, but it is incomplete, and therefore
inadequate, If we go past cur first glance, for example, and
sit down with the two leaﬁes to cexamine them, we find that
while they oxhibit different structures, they also contain
gimilar elements, For one thing, both are constructed on the
same vein pattern, For another, the marginal indentations of
#1 arc always between veins, and the points on the vein, and

this is exactly the case with #2., Each leaf has three main
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branches or oxtensions, but #2 night be said to have two
minor ones as well, if the branches on either side of the stem
arc taken to be independent of the major branches, Of course,
one might find something similar in the fact that the two
lateral cxtensions of #1 might be taken to be composite ones,
made of a major (higher) and minor (lower) branching, and thus
gome parallel could be cstablished. And 50 on. We could
continuc, but we shall obviously end up with a great collection
of both similaritics and dissimilarities, criss-crosscd and
overlapping, which makes the situation rather complex. It is
no longer adequatc to view the two leaf forms as perfectly
distinct: they are, but thoy are not; some aspects are quite
distinct, others quite similar, It depends on what you pick
out,

Thus close cxamination allows the original rather
clear difference to become obscured with difficulties. Matters
are not what they first scemed to be, but that is because our
first view was too selective, cmphasized only the differences
and overlooked the thematic similarities. But now that we have
picked out a number of both, it becomes rather difficult to
see the relation of the lcaves., We can casily relate one aspect
of the total structure of one lcaf to one aspect of the other,
and get a clear contrast or agrecment, but in doing this we cut
up the totality into static parts, and do not get at the whole,
The whole, however seems to be almost inexhaustible in the
possibilities it submits for partitioning, and thus, should we

attempt to comparc all possiblc ways of slicing things, we
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should be at the task forever, for they are potentially
infinite. (This is why Darwin discusses the difference between
horologous forms in torums of fiinfinitely numerous modifications"
in the quotc above, p. 174, He has attenpted to conceive the
whole in terms of static parts.)

At this point; wo are in need of a manner of repro-
senting which can include all thc pleces we are turning up, or
turning out, This requirement is filled by secing the two
leaves as transforms of onc another (or by another solution
which we will discuss shortly), for this single relation ab=
sorbs all the similarities and differences into itself, or
rather, organizes them under one law, But in so doing, it
secms to transform the diffeorences we found into something else,
for now they are part of the cvidence of continuity, where
before they obviously represented a discontinuity. Just so,
for thesc structures are no longer static, and the two differ-
ont static structures arc now themselves transforms of onc
another; the narrow sections, for example, of #2 are but the
correspondent scctions of #1 grown narrow; the decp notches,
approaching palmate compounding, of #f2 arc the shallow notches
of #1 grown deeper, and 30 on, The features, upon comparison,
no longer reproscnt mere difference, but differcnt appearances
of the samc thing.

Let us remember that this is a seen continuity, not
a hypothetical one, When looked at in terms of transformation,
the shallow notches resemble the deep ones, while they did not

carlior, I mean to say that they visually resemble them, even
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as blue-rcd reosembles orange-rcd (although this is a simpler
resemblance)., The similarity is geenj there is no reason to
hypothesize about it., The seen differences have now beconc,
therefore, scen rescmblances., How is this possible?

Well, ccrtainly this cannot mecan that depth rcsenbles
shallowness, or shertness tallness, Or any such obvious contra-
diction., But a shallow notch may rcsemble a decp one if the
1atter looks like a transform of the former. And it does not
disappear in its shallowmess, by this, but remains affirmed in
the phenomenal structure. We gstill see it, and along with 1it,
the depth of the other notch, but now thc two taken togethoer
ropresent not mere diffcrence, total discontinuity, to the
nind, but a continuity of transformation, of gesture.

The result, by which two structures, dissimilar on
one level, are found to be continuous on an emergent level,
and arc thercby both preserved (we s5till sec the different
depths of the notches) and negated (we no longer sce discontine
uity here), is exactly parallel to that result which Hegel, in
his dialectic, calls an Aufhebung. (Thics term is itself a play

on neanings, since the German term may mean either to preserve,

store up, keep, put away, or to negate, avolich, repeal, annul,

and Hegel gets both sences together in his usage: to preserve
or keep on one level by negating or rcpealing on another;) The
tern had boen used in the same sense, however, by Schiller in

the Aesthetic Letters, when he had to explain how one could end

the opposition of two contrary powers while prescrving the powers

themselves, (Letter #18) Gocthe also made occasional use of
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it when he spoke of changing one's way of looking, negating

one aspect in order to see another,

(¢) The basis of the dialectic in the structure of represcn-

tation

Because the elements scen in the static mode of view-
ing are not lost, through an alteration of mode to a dynamic
one, but preserved in a transformed state, the truth of the
1less inclusive viewing will be prescrved in the more inclusive,
and the results of the latter cannot therefore contradict the
results of thc former., (The two images on Plate XVI are contra-
dictory, but that is because they exist on the same level, and
neither is more inclusive than the other.) But I have not yet
presented the 'other solution' to the problem of the relation
between the two leaves that I mentioned above,

Suppose leaf #l were a maple leaf, Leaf #2, being a
buttercup leaf, suddenly looks discontinuous again, Maple
leaves just do not look like buttercup leaves, except accident-
ly. That is, one leaf out of the series of buttercup leaves
prosented on Plates VIIIA & B does resemble a maple lecaf, but
the rest do not. Does this contradict our recsults, since we
have said that the maple~like lecaf also resembles the rest of
the buttercup leaves?

Well, we can understand that no two maple leaves may
be cxactly alike, but all will be characteristically alike,

The same is truc of buttercup lcaves. Now when one maple leaf

is taken out of its context, not identified as maple, and put
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into a sories with buttercup lecaves, it will, at least in-
silhouctte, seem to fit therc as well. Since leaf #1 is
actually a buttercup leaf (I have not misrepresented), we can
see that the same exchange could work in the opposite dircction,
and #1 at least could fit in a sequence of naple leaves, But
when we were looking at the buttercup series, we would bo
attending to the structure characteristic of that plant, While
looking at the maple leaves, we should be focussing on their
characteristic structure.

Buttercup leaves have a cortain range of transforua=~
tion, It is almest complete on Plates VIIIA & B, for I have
never scen a greater range than this. Maple leaves also have
such a range, but it is smaller, the distance of variation
being a good deal less, Poilson 1vy, of course, also varies,
The man who cen recognizc poison ivy, however, can recognize
anything characteristic of its range of variation., The saume
is truc with maple leaves, and again with buttcrcup. Well, but
what is this variation? It is, in the casc of buttercup,
approximatcly the transformation scen in the leaves of our eX-
ample, To know the whole range is to know this continuous
variation, and to recognize an individual lecaf as part of it,
or its representative,

The reason that we may say that thore is another
solution to the problem of the relation between the two leaves
above is that we neced not include them in the same series, but
might make them representatives of two very different series,

buttercup and maple. If we look upon the forms in this manner,
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they are quite different, since the ‘movements'! of the two
series are quite differcnt, and they arc each a part, and
therefore a representative, of their respective 'movements.'!

It would secn that we are nof yet free éf dialcctical
considerations. Our problem has now becone a part-whole dichot-
omy, and specifically, how the whole can appear within, and
determine, the part (which is, of course, the relation we necd
to understand to approach organic unity, or Schiller's theory
of beauty). We shall understand this better if we remember
that this is also the problem of how the individual form can
be characterizod as a represcntative of a more inclusive forn,
i,e., the typc.

The solution lics before us alrcady, in the manner
in which onec constructs the homologous scries. As I remarked
above, the guide is the emergent gosturc, Thus, to put in a
pmember, we must not only find a place for it, but also look at
it in torms of 'movement' rather than stasis, and not just any
'movement,! but only that of thc cmergent gesture which is
typical of the specics, The new structure of appearances, now
emergent (when a place in the ‘movement' has becn found for the
otherwise static element), is clearly determined, not by the
individual element qua individual, but by the gesture of the
whole series. The element is now an arrested stage of that
gesture, generated by its function of transformation, and there-
fore determined by it.

If the leaves of a series were taken as individuals,

and the series looked on merely as an aggregate, no continuity
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would be seen between the parts of that aggresate. If we do
scc such a continuity, then we no longer have the same whole,
gince it is not an aggregatc, nor the same parts, since they
are no longer discontinuous, That is, in order to sec the
sorics as an aggregate, we must not sce the continuity between
the leaves, But if we do not sce this, then we sce discontin-
uity, which must be based upon differcnce. This difforence,
however, is the ver&\differenco that became resemblance through
the dialectical negation discussed in the last section, We
find, thereforc, that the qualities which determinc the rela=-
tion of the leaves to each other have changed, and since these
qualities are internal to the leaves, the leaves have changed
as wollechanged, that is, by becoming parts of a continuous
transfornation rather than parts of an aggregate, the parte
whole relation of the two situations being quite different,

I said above that the leaves 'resemble'! one another
as members of a transformation in a manner that they do not
when discontinuoug., But what constitutes this resenblance? A
shared structure, to be surc, but what structure? There is
only onc possible answer, and that is the gesture of trans-
formation that flows through them, That is, in this particular
case, the visual similarity that is added, by putting the in-
dividuals in the context of the series, is the appearance of
the gesture in the individual; this ic the new quality that it
shares with its neighbor.

Of course, once the forms of the series are viewed

as arrested stages in a continuous transformation, the similar-



265
ity thereby gained will not be duc to the arrest of the stage,
but to its conformity to the flow of the gesture. It can repre-
sent something essentially dynamic, cven while arrestcd, even
as flow forms on the marbled papers that Thompson talks of can
still 'flow,' while being but an arrested stage of the gener-
ating transformation. Even s0 the juxtaposition of the two
forms on Platc XXI is a pointed one becausc the resemblance
between the two forms depicted, a flow=-form of water on sand
and an oyster shell, makes usc awarc that we may vicw both after
the same dynamic manner of representation, (It iz to be
. oxpected that we should look at the imprint of flowing water
on sand in terms of floy but that we find a similar structure
in the hard shell of the oyster is of particular interest. )

We must take them as arrested stages of flow-forms, intuiting
the 'forces' involved, or better, to nvoid gncculntion on some
sort of unrepresented, the tondencics of movement, It would
scen that we should have little difficulty understanding how
the static perccpt, through its structure, may represent flow-
ing change to the mind,

A flow-form such as those on marbled papers will
1flow' whether or not it is in a series which reveals the sub=
socquent forms, Ve represent, through it, the tendency to move-
ment, the velocity vectors, which would continue its transforuma-
tion, We sce it therefore as part of a continuous transformnae
tion, for we have put it in that intentional context. The
single form becomes a form which is 'going somewhere' when it

is placed in thc context of a graded series, because it is then
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represcntative of the transformation of the scries, or when

it is placed in the context cf the gesture of that serics
whethor or not the rest of the sories is present, The gesture,
which is an intuitive unity for the mind, is not built out of
the parts of a serics but rather gencrates them, as their law,
As such, it may be the intentional context whether or not it
is filled out by a sequeonce of forms.

This provides a whole-part structure in which the
whole determines the part and appears within it, as oxpressed
dynamism, or represcnted continuity. The part, the arrested
stage, is here the reprosentation, and the represented ic the
flow. If the viewer was to represent, through the stage, the
particular gesture, and not'moroly a general sense of dynamisn,
then the represcntation so formed would as a result resemble
any other reprosentation of the same gesture, and of structurc
of appearances exemplary of the same law,

And thus we finally sce why leaf #1, on Plate XX,
could soom characteristically different from leaf #2. I said,
in my first description of this situation, that it might be
taken for a maple leaf. Tho characteristic shape of a maple
leaf is not recognized from onc lecaf, but only from a sophise-
tication gained from exposurc to many; to the whole range, as
T called it, of the maple., But what is this range but a form
of gesture, that characteristic to the trce. By taking it to
be a maple, thereforec, we set it in the intentional context,
the pesture, by which the trained eye cees the typical similar-

ity of maple lecaf, Because it fits (in silhouette only, and
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perhaps only roughly at that), that is, because it allows us
to sce (represent) that gesture appearing in it, it now rcsen-
bles, not buttercup leaves, but only maple lcaves, since we
are now spcaking of typical rescmblance,

Goethe's type is thereforc, at least on the first
level on which any such entity appears, a gestural contoxtes an
intentional content for the mind, and by this an idea (although
intuitive), but algo an apparent structure in the phenomena,
and by this (since it is an idea as well) a law, It is abso~
lutely constituitive of the phenomenal appearances, for without
it these appearances could not be seen, The manner in which

they arc seenhas been reviewed here.

(£) Method

We are now in o position to review Goethe's genoral
approach rather briefly from his own remarks., We shall find in
it a very pure empiricism, which may come closer to realizing
the goal of finding the theory in the phenomena than any other
approach.

The reader will remember that in Goethe's age the
tension between rationalism and empiricism was not yet mediated.
Reid had made a neglected contribution in Scotland, Kant had
published his Critiques, but few could yet make use of themn,
Fichte, Schelling and Hegel began to publish only late in
Goethe's lifetime. Thus, due to the lack of the historical
nmediations, the benefit of which we now enjoy, rationalism and

empiricism could polarize to a great distance, making both
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rather unreflective. Gocthe was particularly annoyed with what
he called 'crude cmpiricisn,' since advocates of this school
insisted, on the one hand, that we should find all in the
phonomena, but on the other, as the nccossary compliment, that
we should not theorize. Goethe roplied that, due to the very
close connection botween intontional contont (which he focused
upon by treflection') and idea content (which he abstracted
from appcarances as ‘theory'), thesc dircctions werc the re-

sult of a confused view of the situation:

It is an odd demand indecd, that is sometines
made, and not lived up to even by those who make
it: They want you to report what you experience
without any suggestion of a theorctical slant.

Tt i3 to be left to the reader, the pupil, to

__work out a pattern according to his pleasure; for
merely to look at a thing does not result in benc~
fit, The activity of looking passes over into con-
tenplatiorn; contemplation leads to reflection; re-
flection brings forth a network of relationships,
Thus onc can say that every time we attentively
open our cyes to the world wc got engaged in theor-
izing, But to theorize consciously, on the basis
of self-knowledge, with freedom, and, I would even
venturc to say, with irony—what adroitness is
needed if the resulting abstraction, which we arec
afraid of, is to be innocuous, and thoe yicld in
cognition, which Yg hope for, is to beconme truly
alive and usefull

Theorizing, which at its best is simply abstracting a network
of relations from the phenomena, will be done by th. astute
with self-knowledge and with ironyi-—seclf-knowledge, because Wwo
must undeorstand what the mind is doing with the evidence 1if
we are to understand the naturc of its results: irony, be-

cause the recognized structure of appearances nay transforn

with further appearances, though the truth of an earlier
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structure is quite real, Hegel's discussion of Newtonian

gravity, for example (Philosophy of Nature), makes a strong

case for sceing that notion as a metamorphosis of the Aristo-
telian notion, and therefore a proservation by negation of the
theory of the 'proper place,'! Had we no sensc of irony about
our postulations their transformation would never bc possible.

Unfortunately, the usual 'theory' is nothing like
the Goethean ideal, but is rather a speculative fordy into the
unrcpresented, made without sn understanding of its nature,
and before the structure of appcarances is clear cnough to

comnprehend:

Theories arc as a rule inmpulsive reactions of an

over-hasty understanding which would have done

with phenomena and therefore substitute jumages,

concepts, or even words in their place.l%
A pcientific hiypothesis, on the other hand, would be to Goethe's
mind, a speculation, not about the unrepresented, but about
poscible appearances, It would postulate a structure of ap-
pearances which had not, as yot, been actually found (by
aisthesis), but which could presumably be found upon further
investigation, It would be constructed by a speculative ex-
tension of patterns found in past exﬁerience, and seck after
confirmation in future cxperience,

It is most inmportant to realize that Goethe's in-

tention was to avoid, if possible, any statement about the

unrepresented, This is not the usual notion of hypothesis,

nor will the usual notions of induction apply to it. A hypothe=-
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sis which postulates a particular structurc of appearances
is clearly confirmable (by finding the structure in question
in the phenomena), and the problems which are generated by the
split between a represcentation and the underlying unrcprosented
do not arisc with regard to it. The reader must bear in mind,
from this point forward, what sort of 'hypothesis! we are speal-
ing of.

Of course, even if o hypothesis is in principle con-
firmable, it is otill speculative; a thouglt structure rather
than a perceived one. For this reason it remains a sonewhat
dangerous substitute for actual perccption, and must anly be
used as a devicc by which to scek such perception, It is not
the same as the final theory, but rather a tecmporary guide to
observation:

Hypothescs are scaffoldings that onc erects in
advance of the building, and that onc takes down
when the building is finished, The worker cannot
do without them., But he must be carcful not to
mistake the scaffolding for the building,l

Since it is an abstract cntity, a mere thought-—creation, tho
hypothesis must never be allowed to get in the way of the
phenomena, It provides an angle of viewlng, but if we becoune
fond of it, it begins to blind us to other angles:

A1l hypotheses get in the way of the
anathecorismus—~ the urge to look again, to con-

Template the objects, the phenomena in question,
from all angles.

The real advance in theory is not a hypothetical
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advance,_although the practice of hypothesizing aids its rcali-
zation, but an advance in seecing. The scientist's job, in a
descriptive scicnce, is to discover the structurc of appearances,
and he can only do that by naking it perceptually apparcnt.
Since this will mean being able to represent the particular
phonomena in the context of the general, it means as well being

able to ropresent, by the phenomcna, an idea:

Phenomena, also called facts in lay language,
arc certain and definite by naturc, but often
appear indefinitc and variable as they mect the
eye, The scicntist attempts to grasp and hold
fast what is definite in the phenomenaj; in indi-
vidual cases hc is concerned not only wigh their
actual but with their ideal appearance,

This ideal appearance is possible to find by becoming self-
conscious of one's own intentionality--able to focus upon the
synthetic principles by which the structurc of appearances is
governed, The dialectic of perception makes this structure

gself-reflective by making it appear in the phenomcna:

The object of our work would then be to demon-
strate: (1) the empirical phenomenon, of which
cvery individual is consclous in Nature and which
is later elevated into (2) a scientific phenomenon
by experimentation, by represcnting 1t under cir-
cumstances and conditions differing from those in
which we first encountered it, and in a more or
less effective sequence; and (3) the {ure phenomcnon
now standing forth as the recult of all experiences
and experiments, It can never be isolated, appcar-
ing as it does in a constant succession of forms,
In order to describe it, the human intcllect de-
termines the empirically variable, excludes the
accidental, separates the impure, unravels the
tangled, even discovers the unknown,
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The pure phenorienon is not a particular phenomenon,
but a law governing the structure of many. As such, it can
only be reflectively scen, i.c., ic like the gesture which runs
through a sceries of forms and is therefore visible through
them, but not sensible in itself:

the observey never scco the purc phenorenon with
his c¢yes, +0

but only through the objccts he can sce:

Effccts we can perccive, and a complete history of

those ‘effccts would, in fact, sufficiently define

the thing itself. We should try in vain to des-

cribe a man's character, but let his acts be col-

lected snd an idea of his character is presented

to us.1

Unfortunately, since the actual theory is within the

phenomena themselves, it cannot be seen there unless the viewer
is able to find the proper intentional stance (and then to bLe-
come sclf-conscious of that stance), One cannot provc such
theory to anyone. Good charactecrization may lead another mind
to the samc appearances, but if it does not, there is no way
to deduce the thecory from what that mind can see. One nust be
able to intend a structure before one sees it, and this ability
may not be present, If it is not, it is quite useless to
attempt to arpgue the case.

An idea can never be demonstrated empirically,

nor can it actually be proved. An individual not

in posscssion of it will ncver catch sight of it

with the physical eye. The individual who does

posgoss it, casily trains himself to look beyond
outer appearances, although rcturning to reality,
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after this diastolc, to reorient himself., It is

possible that hc might follow 5815 alternating
procedurc throughout his lifc,

(Realityv is here, in Goethe's characteristic usage, the sensi-
bly tangible, a pole which has for its opposite ideality, tho
intuitive content which can be contemplated in itseclf only
through ‘inner beholding,' The actual mcaning of the ‘'return!
above is hét, obviously, a return to the purely sensible, but
rather to sensiblc appearances as they mcet the eye when we
'start over! after abandoning the highly sclf-reflective stance
we had formerly recached., Meanwhile, of course, the sensible
appearances have probably evolved— I have never, for instance,
been able to see poison ivy as I once did, without its charac-
teristic appearance, sincc I learncd that appearance, )

Morphology does not compete, Goethe was fond of say-
ing, with other stviences. It has its own place and its own
problems, (The reflections on scientific method than an epis-
tomological concern with morphology brings forth may indeed
forcc a critical rc-estimation of other scientific epistenol-
cgies, but this is another matter,) It is concerned with gene
crally rccofrnizable entities, and makes its whole task the
penetration into the structure of appearances recognized, This
goal was rarcly undcrstood by the scientists who undertook a
criticism of Goecthe's work, even to this day.

Onc still finds, in the modern literature, the com-
nent that Goethe's 'artificial schema' of contraction-expansion,

by which the plant is supposed to progress, has been proven
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wrong by physiological studies, This betrays a conplete nis-
reading of the toxt. Physciological evidence could have no
bearing on the clainm whatsoever;.‘éoeiho did not clain, for
instance, that some sort of physical contraction of the stem
phase produced the calyx. He gave no causal explanation at
all, His point was limitcd to how the forms involved werc
related, not why. So he tells us that we could transforn the
stem phase into a calyx by a contractive transformation, and
thus the calyx was rclated to the stem through a gesture which,
moving from stem to calyx, contracts. Through the analysis we
discover that stem and calyx are not discontinuous organs, but
arc actually transforms of one another, united by a particular
function of transformation, Thus the opposition between the
uniquoness of the forms (seemingly discontinuous) and their
continuity (both vegetable and leaf-like figures), is resolved,
and we discover the underlying unity bechind these opposing
aspects, But this is entirely a matter of seen structure and
offers no causal explanation. Contrary to the uéual crtical
opinion, Goethe's remarks are not a speculation about an un-

represented,
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ZULOPPRAE

-7 bt et S e



V Morphology and Acsthetics

The reader who has had Schiller's discussion of

beauty in the Ralliasbricfc in the back of his mind during our

tour through Goethcan morphology will have recognized the
crucial points of contact, We may now sce just how valuable
Schiller's contribution was, for it will no longer seem mercly
a speculative addition to Kant's third Critique, or an ideal-
istic theory that we may profitably ignore when turning to
‘get down to the facts,'!

A science of aesthetics would be a science of
appearances as well as of psychology, and in that respect a
descriptive scicence., The 'facts! arc, as Goethe mentioned,

phenomena, perceived appearances, and these do not remain
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fixed but arc quite capable of cvolution. When they are care-
fully studicd, the meanc and manner of this cvolution will be~-

cone apparent,

(a) The aesthetics of Schiller

When Schiller attempted to explain what he meant by
Beauty is nothing elsc but freecdom in appoarancel

he was hampered by the lack of an empirical demonstration of
the structure he wanted tc point out, His Kantian background
presented an immediate theoretical barrier, because while
Freedom in appearancc is nothing else but the
self—detgrminat;on.of a thing, insofar as ita
reveals itsclf in intuition, Lperceptually]
the determinant of structurc, for the mind, was the concept
(rule); but the concepts that determined empiric appearances,
according to Kant, were all, likc those of mechanics, external
to the object, forming connections between objects., They
legislate, as universal laws, from the outside as it vere, and
by doing so remove all possibility of self-governance. Sensie
ble objccts arc therefore determined (caused) by other objects
or events (prior circunstances), and the ground of the possi-
bility of an object never falls within that object, Not a
useful result when one is searching for %that which is not
determined from the ou’c:sido..."3
He necded, therefore, an inner 'rule,’ sometﬁing

which would be found internal to the object itself rather than
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in its relation with others:
The object must possess and show such form as
adnits of a rulc...One need only view a single
troc=lcaf and the impossibility that the diversity
of ?pese has been able to order itsglf by accident
or without some rulec presses upon him...t
If an inncr determinant or rule could not be found, it becanc
obvious that no such structure of appcarance as ifrcedom in
appearance’ could be possible. But the mind could scec deter~
mination only through the concept, and this, being a universal
which supplied the connections between objects, was just the
opposite of the desired determinate:
every concepteis something external, over against
the object...

Schiller was aware, from his own expericence, that
in some cases wo can sce lawfulness without being able to
explain it. The mentioned cxample of the tree-leaves is such
a case, and there arc others, To see law, however, is to see
determination, even if one cannot be surc of what law he is
sceing, and thus there is in nature a type of structurc that
roveals determination without the aid of a Kantian concept,
dchiller decided that beautiful form was an intensification of
just this arrangement:

One may say therefore that the beautiful is a

forn which demands 1no ex lanation,6or which
clarifys itself without a concept.

Such a sense of determination could some only fron
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the inner principle of coxistence of a thing, or
conjointly, when considered as the gro nd of a
form: the inner neccecsity of the form.

but we must remembor that this is but a structure of appearance,
not a causal detorminatc for the real existence of the object,
Once we restrict oursclves to appearances only, to the scening
of things, we are awarc that such principles, at lcast as
structural principles, ceem to coxist, and we find the many
natural objccts aphecar to be s0 determined, i.c.,, from an

inner cssonce,

The task of the artist, therefore, is to strengthen
this appearance, make this appearancc oven more pronounced than
it usually is when it occurs naturally. The crtisgt 111 en-
deavor, thon,to borrow something from Nature and intensify it.
Art presents Nature in the light of

the pure harmony of the inner esscnce with the

form, a rule which is both given and observed by
the thing itsclf,.v

and herc Schiller halts, at least until writing the second

version of the Aesthetic Letters,

We nust recognize that if the structure cf appearance
that Schiller postulates is actually possible, it would be of
great inport to aesthetic theory, although its rclation to
beauty could not be determined without investigation, If no
such structure is possible, of course, then the wholc sugges=—
tion can be profitably forgotten. The primary question, then,

will be whether his description of appecarances is accurate,
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and this is an enpiric question,

But we can understand, having come this far, that
the structure in question does indccd exist, for we have an
example of it in the 'rule! of a horologous scries, which is
both given by the objects (emerging from their juxtaposition)
and obeyed by them (it is the determining intentional context
in and through which the objoct becomes visible), And this is,
of course, but a singlec cxample of the structurc, which, as a
general law, may be termed the rclation between the represen-
tational part, or parts, and the reprosonted intuition of the
whole. It is present whenever the recognized object has such
a structure of appearances as rnay be revealed to be constituted,
internally, by more than the addition of the scnsiblec propertics,
and this is often the casc, just as Schiller suggested.

Whatever clse aesthetics may be, it isc certainly a
study of the way in which appecarances represent, or symbolize,
some content., Schiller has argued that the structure of
phenomcnal appearances may be such that a harmony is estab-
lished betwcen two aspects of that structure, and the percep-
tion of this harmony he cquates with the perception of beauty,
This brings up a further question which we are not in a posi=-
tion to answer, Schiller's study of appearances does indeed
belong to Aesthetics, especially since the evidence offered by
Goothe's Morphology demonstrates the oxistence of just that
strﬁcturc required by his theory. But his conclusion that this
structurc is the phenomenal foundation of beauty is not demon-

strated by the mere possibility of a harmony betwcen inner and
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outer form.

In order to establish such a conclusion, we should
have to demonstratc that aesthetic pleasurc, at least, was the
necessary rosponse to the perception of innere= to~outer har-
mony, But this would give us the probloem of defining aecsthetic
pleasure, and so on, It is perhaps better to drop the notion
of beauty altogether and vork .in the opposite dircction.
This investigation has so far established, by cupirical sctud-
ies, the existence of a particular structure of phenomenal ap-
pearances., The next step in this progression, at least for
the purpose of acsthetic theory, would be the cexamination of
the coherence botween inncr and outer form, Schiller’s thesis
requires that this relation is, in some sense, a natter of
degrec, The 'harmony! may be greater, in some casos, and less
in others, If thic is so, then the end of the spectrum of
particular interest is that at which the harmony is at itse
greatest. Ierc we should like to ask what quality this in-
crease in cohcrence of structures has for the percipient mind,
In proceeding by this method, we avoid the assunptive base of
aesthetic 'systens' while covering the crucial ground.,

Empirical study is, as the reader has reason to know,
a long and patient business. I cannot perform the suggested
exanination here; such work is obviously a future task, But
because Goetho's remarks treat the next step, they are of im-

mediate intorcst.
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(b) Gootho's aesthetics

Returning to the remarks quoted in Part I, we find a
rather obscurc statement about the relation between natural

law and beauty:

The beautiful is a manifestation of the sccret
laws of Nature which, without this appcarance,
would remain forever hidden,

Having studicd Goethe's notion of law, we know why it may be
said to appear. But why gshould the beautiful be the key to
this appearance?

Goethe will term a law of Naturc an intontion

(Absicht: intention, purpose, goal) on occasion, particularly

when he wants to indicate a distance between the law and its
realization in the sensible., (He also will speak of the ob-
server's 'intellectual participation' in the natural intention,
thus capturing rather subtly the modern notion of the observer's
intentionality by the sanme locution.) The law behind the oak
tree, for example, is always the saue, but the individual trees
differ, not merecly among themselves, but in the degrece to
which they bring the law to manifcstation:
Her intentions [Naturo's ]are always good, but not
g0 the conditions necessary to make these manifest.
The oak, for instance, is a trce that can be very
beautiful., But what a favorable juncture of cir-
cumctances is required before Nature succceds_for
once in .producing a truly beautiful specimeni
The law may be more directly, or less dircctly, nanifested, it

would seem, and beauty lies at one end of this spectrum:
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Tho law, which comes into manifestation in the
gyeatest freedom and accordiqg t9 its own cgndi— 11
tions, brings forward the objectively becautiful...

Gocthe is obviously in close agreement with Schiller
on this matter, but he approaches it from a different angle,
thinking, as he does, in terms of his empirical studies. He
has noticed two ways, in particﬁlar, in which the cmpiric ob;
ject may fall short of fully manifesting its inner determinant:
(1) the specics of organisn may nanifest only part of the po-
tential continued within the general law, i.e., the fern is
governed by the same ‘'vegetable law'! as the rose, and its leaf
is homologous with the rose-lcaf, but it has nothing more than
leaf and spores, while the rose has calyx, flower, reproductive
organs, and fruitthe fern species is therefore a relatively
incomplete manifestation of the law; (2) the individual nay not
corie up to the potential of its species, as 1is the case with
most oak trees. The complaint in the first casc is seli=-
explanatory, In the sccond casc we must renenber the difference
between a fully developed and a stunted mpecimen, Here we have
the cimplest example of what isc meant,

The specics will remain what it is, but the individual
may be bettered. A good gardener may bring a sick seedling
back to hecalth, thus assuring that it will grow into a 'more
beautiful specimen' than would otherwice have been the case.

We all know what thir means, although it must be admittod that
this ic a very particular use of the term ‘beautiful.' It

rofers to the isolated boauty of the cingle plant, for example,

—_——
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with no reference to its surroundings, and it is clearly basced
on just the notion that a fuiler realization of potential leads
to greater beauty. If we would be more cautious about the
notion of beauty, in regard to the situation, we can at least
note that the.more fully realized specimen ig more impressive,
whatever the source of this power,

The gardencr, then, does in a small way, in the
realn of living plants, what the artist seeks to do in a larger,
in the realm of man-nade represcntations, The gardener is re-
stricted to the organicms as they are in Nature, The artist,

however, may go beyond this, at least in appearanccs, for he

is constructing only an illusion of sorts, and thercfore does
not suffer from the material restrictions that are enforced
everywhere in the natural order, Optimum conditions for growth,
for animals and plants alike, arc nowhere to be found. This is
likely to be true for optimum health as well, and perhaps in-
ternal organization (one wonders whether we might not be better
off, in our age, without the troublesone appendix), But when
the artist selects a subject, he 1lifts it beyond the natural
order, frees it from the restrictions that were inhercnt in
that order, selects thosc aspects that caught his attention

and motivated his selection, and freely cvolves these appear-
ances towards a fulleor realization:

When the artist scelects a subject from nature,
the subject is no longer under nature's juris-
diction, One can say, in fact, that the artist
creates the subject at that moment when its sig-

nificant, characteristic, interesting features
dawn upon him-at the moment, I should say, when
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he cndows tho subject with higher valuc,™2

We are reminded of Braque's magic ray, This is indeced a simi-
lar situation, but here the ray will be quite definitely a
discovered intention of naturc, an inneor determinant which can

be carried further, in its realization, that has been the case:

Plenty of masterpieces have been found, in which
the Greek artists, in representing animals, have
not only equalled, but far surpassed nature, Even
the English, who understand horses better than

any nation in the world, are compelled to acknowl-
edne  that thore exist two antique heads of horses
more perfect in their form than thosc of any race
now on carth.,

These heads arc from the best Greck period; and
our astonishrnient at such works ought not to lead
us to infer that the artists copied from a more
perfect nature than wec have now, Rather, they
thenmsclves had become of some value in the progress
of art, so that they confronted nature with their
own personal pgreatness,..

Our worthy artists who imitate the old German
school know nothing of this; they imitate nature
with their own weakness and artistic incapacity,
and fancy they are doing something, They stand
below nature., But whoever will produce anything
great must have so improved his culture that, like
the Grecks, he can elevate the trivial actualitiocs
of nature to the level of his own mind, and really
carry out what remains a merc intention in natural
phenomena-—fro§ eitheor internal weakness or cxter-
nal obstacles,L

To go into what Goethe wmeans by horse-heads that arc
more perfectly realized would be to undertake a long investiga-
tion indeced, Hec is spcaking mainly of bone structure, and as
far as I have been ablc to determine by his refercnces to clas-
sic art, and particularly horse~heads, in other places, he means

that the proportions of the skull are more fully developed, But

criteria used for animal development arc not the same as those
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used for plants, Like the Japanesc artist, Goethe will insist
that the proportions of a horse-head should be so developed as
to oxpress the character of the animal, This is not merely
skeletal type. The character of the lion, for example, is
leoninc, the cow is bovinc, and so on, Natural development
has minifested  these intentions, but not to the denree
vossible in artistic presentation. (In Chinesc theory, the
characteristic gesture of a brush stroke, or painted form, is
governed by Chi, a sort of flowing spirit, but the ecssenses of
animal character derive from another principle, the Li, which
contains the leonine, bovine, canine, and all the rest. Much
of ancicent criticisnm was conceived in terms of the question:
how well does the Chi of the painting— the gestural element—
cxpress the Li? Since Goethe understands skeletal proportion
in terms of gesture rathor than stasis, it nust follow that
gesturc, like its human counterpart, may manifest an expressive
component that goes beyond itself,)

We begin to gather, then, a sensc of the manner in
which the harmony between inner and outer form can be improved,
in Goetho's theory, by the handling of the artist, 1In é'yery
simple way we can all perform a similar action, A straight
line, for cxample, dravn first in dry sand, then in wet, then
on a blackkoard, and finally with drafting equipwment, becomes
progressively nore visible., The mark in the sand was, of
course, as a mark, perhaps even norc visible than the one made

by a fine drafting point, but as a straight line, it is morec

visible in the latter casc. There is a poverty of determina-
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tion in this example when it is compared to the determinations
even in a single leaf, but it suffices to reveal, in principle,
the sort of development indicated., It is difficult to des-
cribe, in words, just what has happcened in the progression
mentionod above, but onc way of putting it would be to say that
the sensible was made to conform more closely to the intention,
with the limit being that the sensible disappcars altogether,

There is another way to illuminatc the first line in
the dry sand besides perceptually transforming it, One could
speak about it, telling the observer what was to be signified
by it. This would perhaps, however, lead to his taking it as

a sign which stood for instcad of an aisthesis of tho desired

content, Carefully worded directives for secing the lines,
however, would also be able to make its meaning clecar, and this
tine without refcrence to geometric definition; i.e., we could
characterize the phenomecnon we wanted our observer to sec, In
this difference of approaches, I mean between the verbal charace
terization and resultant intentional stance, and the progression
of drawings, we find a major difference between scicnce and
art (plastic arts),

Science does not attempt to alter the sensible cone
tribution in order to make it conform to a law (hopefully),
but rather to view the sensible in such a manner as to make
apparent, perhaps by the combination of several examples, the
laws to which it conforms, Art, however, actually alters the
sensible in order to make the appcarance of law in the sensitle

manifest, Thus what science can reveal through many conmparisons,
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art may show in a single instance. This is why
When Nature begins to reveal her manifest mystery
ety Eioptesn tEmpragrente tonatns ror s
and also why beauty, if this increases proportionately to the
coherence of the inner (intentional) and outer (sensible), may
be said to reveal the laws of nature,

I nentioned, in the preceeding chapter, that the in-
tentional content scemed to possess an image-naking power,
According to the analysis made there, an image is always of
something, and therefore portrays a determined structure, We
can sce, in the oxample of the progression of drawings of
straight lines, sone evidence of the power of intentional con-

tent to make visible, It is, of course, the line which is bo-

coming more visible, and it is thereforc our dectermined struc-
ture. It is made visible by taking somcthing away rather than
adding it, at least in terms of sensations, but the cruder our
line was drawn, the less dectermined the pcrceptual nark was,
and thus what was token away was an indeterminate excess,
Crudity in drawing means, of coursc, just lack of determination,
and therefore lack of visibility of the determined., It may be
there, but it is scen through a glass darkly when the execu-
tion is crude, It is the task of the descriptive scientist to
master the deotermined structure even through the crudc execu-
tion, while the task of art is to improve thc oexecution, and
both are made possible, and necessary, by the distance in

nature between intention and execution,
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There remain, for future investigation, two very
important arecas of inquiry. One will be the structure of rep-
resentation beyond that of gesture: how is such unity as the
leonine or the bovine represented, and does gesture form, as
Chinese and Japanese theory claims, a part of such representa-
tion? A second will be the all important distance between in-
tention and execution, How is it to be understood in specific
cases? What is thc effect, upon the mind, of a decrcase in
this distance relative to what the. mind has becen contomplating?
These quostions may be carried out empirically, some form of
Morphology being the tool nccded to do so.

Lest the rcader make an crror concorning Goethe's
relation to certain other camps of acsthetic theory, let me add
a notc upon two opposite tendencies which would both, for
Goetho, be erroncous., The first position is that of Hegel's
TIdealism, which values in artistic represontation only the
idea, and therefore makes it the source of beauty and the final
goal of art, Goethe was horrified with this suggestion, and
never ceased emphasizing that the goal of art could not be
found in a merc universal, but only in the particular:

the highest, indced the only, function of Loth
nature and art is the creation of form, and within
the roalm of forms the aim is specification...

It makes a great deal of difference whether the
poct sceks the special in the genoral or whether
he viecws the general within the special...theo lat-
tor is csgentially of the nature of poetry...
Whoever capturcs the speciall%n the flesh gets

the general along with it...

No art can do without sensuous appeal..,.where the
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artist tried to move in a higheor region and ap-
proach the sphere of the ideal, it is difficult
to provide enough scnsuous content, gnd the treat-
nent is apt to be dry and chilling.le

Though it may seem paradoxical, the general, the intentional
context, serves to determine and therefore to specify structure,
not to gencralize upon it., The gesture of a homologous serics,
for cxample, made cach member of the series a different indi-
vidual, although of the same type, for it generated the differ-
ence between each individual by transformation., Art may seek
the idca theorefore, and science also, but this is for the sako
of dealing with the particular, the perceived object. Aisthesis
is always particular,

We should not think that Goethe, like Hegel (or
Schelling) saw art as bringing the idea into the scnsible.

This would be a very stilted type of allegory. If this sort
of description is to be made, then we should have to say that
Goethe saw art as bringing the sensible into the condition of
the idca., This is a bit more difficult, but a good deal more
accurate, The problem of art, once givon its subject, is one
of exccution,

The polar opposite of the Idealist position is not
that of the scnsualist, since he is not concerned with artistic
theory, but that of the photographic recalist. This is a posi-
tion that nmust still be taken quite seriously since it is still
very nuch with us (in the new drama, for instance, which has
gone so far in this direction that it no longer attempts to

represent appearances, but allcows the actors to ‘'be themselves').,
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Goethe's insistence on the specific, the particular, must not
be taken to be a demand for the crudely determined particulars
of nature:
It is the highest task of every art to cmploy
appecarance to creatc an illusion of higher reality.
But it is a false endcavor to carry the rcalization
gf appearan?e to sgch a poin? aslgo leave nothing
in the end but ordinary recality.
(The term appearance here is used to indicate the appearance
of reocognizable surroundings,) One nust, in a sense, imitate
the world that the audience knows, in order to have sonething
to work with. But onc must also imitate a higher recality,
which was the goal of the project from the beginning, Recoge-
nizable particulars nust appcar, but we should want to trans-
form then, to manifest the underlying law, Idecalization of
the portrayed objects is therefore not only desirable, it is a
goal in itsclf.

We could perhaps makc use of an example, for the sake
of clarification of Goethe's position, Goethe's art criticism
dealt with a plastic style that we should find fairly realistic
today, after the breakdown of realism and natural form which
took placec around the turn of the century., Modern sculpture,
for instancc, is said to begin with the Paris works of
Constantin Brancusi, whoece abstractions gave rise to a new
freedom in sculptural represcentation, We hear of Brancusi that
he simplified to the point at which the object was barely rec-
ognizable, reduced it to its esscence, and idealized. All these

judgiments are truc if understood correctly, but for that very
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reason Brancusi, who began from nature and simplified natural
forms, makes a morc striking cxample of Goethe's precepts
(which the artist never mentioned).

Platc X X II presents a photograph of a Bran-
cusi sculpture. It is donc in polished marble, about as big
as a cantelope, and as the reader can sce it is a very sinmple
form indeed, The basic shape is similar to that of an egg.
One scction of the surface has been lowered, so that it does
not mcet the upper surfacc, but generates a verticle plane of
a crescent shape, The narrow end of the egg has been partially
sliced off, producing another plane which is interrupted only
by a small nubbin at the basc which was retained from the
original volume of the egg's shape. The unseen surface of the
cgg is quite smooth and without any further articulations, It

is titled: The Newborn.

Surely art has left nature far behind with such a
piece, and at first glance it may be difficult to pick any
natural form from which the shape could have becn abstracted,
Some critics, writing of the work without a knowledge of its
context, have been content to offer that the simplicity of the
forn suggests the egg, the barcly formed, and therefore the
newly created. Those who know the rest of Brancusi's work,
however, can make no such crror. The following plate presents
the same theme in an earlier version, and a latc bronze of the
theme for comparison. The carly version is titled The First
Cry, and is clearly abstracted from the head of a human child.

We can see a suggestion of the ear (lower left), a stylized
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eyocbrow and nose (the crescent planc), and the open nouth of
the infant., Glancing down to the later bronze, we sce that
the car is completely gone, the crescent is smoother, and the
opening of the mouth has been replaced by the plame of trunca-
tion on the narrow cend of the egg.

Discussing the difference in execution between the

Newborn and the First Cry, Sidney Geist writes:

The marble [ Plate XXII ]sinmplifies radically the
work in wood |an early First Cr%] , reducing the
number of clements and places; the eye and mouth,
sunken into the mass of The First Cry, are realized
here by the subtler means of a shift of the sur-
face, But the relieved nose, cvident in wood, is
retained in the marble, The Newborn is less imi-
tative of naturc cven thon The First Cry, and
crecates a hunan image by rolating very few ab-
stract elecments,l9

This is a reasonable report on the situation, but it is unable
to penetrate very far into the determinations of the image
formed, To speak of abstraction in this manner (or styliza=-
tion or idealization), is to give a morc suggestion of the
process by which the result is obtained, and perhaps to obscure
the viewer's own seeing of that image. A very elementary norph-
ological examination will put us on firmer ground,

When we move from the First Cry to the Newborn, we
move away from that imitation of naturo which Goethe terms, in
the quotc above, ¥#the realization of appearance," i.e,, the
imitation of common appearance, and move toward what he terus
fan illusion of higher rcality® or, in his terms; higher specCi-

fication, Wo abstract from ordinary appearances, thercfore, but
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we do not, becausc of this, come closer to the naturc of an
abstract idea, losing concretec aisthesis in order to indicate
the gencral, The process is not onc of finding sone general
schema in the natural object and, by abstraction of the schoma
fron the natural object, presenting it in isolation., This is
not what we do when we make our straight line more visible,
The object for the mind was alrcady, in that case, the straight
line (since this was the intention by which it was drawn and
secen)., The process of 'abstraction' that our progression of
drawings followed was not a removal of a schema from the object,
but the removal of the object from superfluous perceptual
clutter; we simply cut away the undotermined, We shall find a
similar uncluttering going on in Brancusi's sculptural develop-
ment of his theme,

Brancusi was fond of highly polished surfaces with
little or no interruvtion in their smoothness, In this mannor
he sacrificed perceptual detail, but gained a sense of flow for
the surface, He did the same things with his photographs of
his sculpture, taking them all in very soft focus, sometines
to the coxtreme that detail which he had included in his sculp-
ture was no longer visible. We may conclude that his directions
for sceing his sculptures are indicated by this, If this photog-
raphy forces onc to forget about even that détail which he may
still find in the piece of metal or marble before him, it scens
obvious that Brancusi has thercby fostered an intentional
stance upon the viewer which focuscs not on details but on

wnole surfaces, and therefore on gesture., Compare, for example,
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Plates XXIV and XXV, which present, rospectively, Brancusi's

photograph of a marble Bird in Space, and another uants viewing

of a bronze Bird. The second Plate does allow us to pay some
attention to the surface of thc metal as a static texture.
This is inpossible in the casc of the artist's photograph,
which shows a shape rewminiscent of a welder's flame, flowing
from bottom to top and even accelerating through a seening
venturi just above the base, The gesture of the whole is nmore
visible, because more isclated, in the blurred photograph than
in the crisp one., Even so, the gesture of the Newborn (which is
scen in a soft focus photograph on Platc XXI), is clearer than
that of the First Cry.

The Newborn is morc difficult to recognize because
it is so far removed from ordinary appcarances, But that does
not mean that it is a morc obscure inage. The very opposite is
the case. The First Cry could be, but for the title, the first
breath, or the first stuffed nose, or the first yawn, The par-
ticular gesture made by the face is not all that clear, This
is due to the fact that the perceptual details of the mouth,
being too close to habitual appearances, are too indeterminant;
they can be taken in multiple ways. The resultant structure
resenbles, not a particular expression, but an open mouth, A
physicél reality rather than a gesture, To curc this fault in
the execution, Brancusi abandons the representation of physical,
and therefore static, structure, and attempts to show gesture
only, Thus the whole head is in motion, or at least in tension,

It is dynamic rather than static, The title, and thoe context
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of earlier work, give thc mode of viowing, without which we
should be at a loss, But once we see the First Cry, or cven
understand that the Newborn is a newborn child, it is possible
to see the sculpture without cxcessive difficulty,

There are a number of ways to view the First Cry
until we know the title, which gives a focus, But the Newborn
need not have Cry in the title, for if we are able to represent
a child's head through it at all, the tremendous tension of the
gesture we must then alco represent leaves no doubt as to the
activity. ©No mere breathing, or even yawning, could causc that,
The piece is therefore a notable improvement in portrayal over
the First Cry, for it is able to provide, by cxeccution, a more
determined aisthesis of the subject matter, (According to
Goethe and Schiller, this mcans that the distance between the
subject and its cxccution has decrcased, and therefore the
Newborn should be more beautiful than the First Cry. I leave
the reader to decide in what ways this may, or may not, be true,)

We have seen, therefore, that the themes Goethe deals
with, the distance between subject matter and exccution, the
artist's role in decrecasing that distance, the specifications
and therefore concrete visibility brought about by: idealization,
begin to cnmerge as actual structural 'facts' when morphologic-
ally investigated, But such an investigation must be taken a
great deal further if its potential is to be realized, It is

but the potential that I have attempted to establish here,
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{¢) Morphology and the differcnt disciplines

Morphology, as Goethe developed it, is the study of
the structure of appearances through dircct inspection of
phenomenal appearances, It is, therefore, an indepondent
science in itseclf, somewhat distantly rclated to geometry.

Its results are of immediate intcrest, however, to a number of
disciplines, ond toAesthetics inparticular, since 1t takes a
gneelol interest in appecarances, It provides Aesthetics,
which has long been congidered a fairly speculative pursuit,
with an empiricisnm as rigorous as could be desired in any
science, This may not exhaust the intentions of Aesthetics,
but it nmost certainly does fit them very well,

The structure of appecarances however, is of direct
interest to any cmpiricism, It is not thercfore surprising to
find that Goethe developed his morphology, not merely to study
art, but to study Biology., Because the mcthod of approach
was somewhat systematically worked out with reference to this
latter field, I was forced o take my examples from there. But
this brought with it the intellectual responsibility of an es-
timation of the validity of Goethe's scicntific method, I
could do nothing clse but welcome such a task, for in attempt-
ing to discover the empirical foundations implied by Schiller's
theoretical position, I had already commited myself to an
epistemological cxamination of the offered 'empiric evidence,'
Such evidence could have no value if it was not scicantifically
determined— if not a product of an empirical science., Since

the examples I chose were botanical ones, I would have to
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determine the scientific validity of conclusions which con-
cerned, not merely appearances, but biolcgical appearancces.,
The justification of scientific method would therefore have to
be a justification of biological method as well., But once the
anproach is justified as a method, thc samec considerations may
be generalized for its application in other areas, namely in-
Acsthotics,

I have comec to believe, through this.labor, that the
split betwecn disciplines is a very artificial ome, and some=-
times detrimental to the progress of investigation, This en-
tire discussion has beon performed in pursuit of an inquiry in
the province of Acsthetics, but it crossed the lines of dis-
ciplines. In order to do this:successfully, it was nccessary
to point out the limitations of uny investigation, I was fol-
lowing a study of apparent structure only--no question beyond
this was undor consideration, But with this qualification I
see no reason wh& the biological inquiries made above arc not
equally aesthetic ones, not merecly because two lines of inquiry
cross at this point,tbut because they arc esscentially the same
at this point., I was not asking, as I performed my aesthetic
investigation of ﬁiological structure, two questions, but only
onc,

I believe that the diéciplines arc still divided,
even at this late date, by a Linnaean mode of classification.
Yet certainly this is not the impression one gets of provinces
when he actually follows an idea. From that view, there are no

compartments, particularly not watertight ones., We view instead
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a syston of affinities and disaffinities, woven as warp and
woof, in which the artificial distinctions of disciplinee now
practiced tears rents in order to fix boundariesand enforce
discontinuitles where there arenone in nature, And all of us
sit as the legislators of this situation,

The Linnacan amode of classification was overcome by
Cuvier's introduction of the natural type, based upon conmon
plan, As we caw above, that common plan was a law in the
phenoncna, and therefore an idea for the mind, The nodern
natural system is a working out of the structure determined by
this idea, The samec solution nay have to be worked out in the
classification of disciplines., I have myself followed the ex~
plication of a single idea, throughout this paper, and yet
found myself forced to cut across boundaries. But there were

no boundaries thcre.
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Reid, Thomas Philosophical Works (Hildosheim, Germany,
5 The passagc is ifrom An Inquiry into the Human Mind

Scc Kemp Smith's translation of the Critique of Pure Reason

Vortrhge und Reden (Braunschweig, Germany, 1896) p. 36

Arber, The Natural Philosophy of Plant Forum p. 67

A critical study of the position behind this famous phrase
of Shelley's Defence of Poetry may be found in John Wright's
Shelley's Myth of Metapnor (Athens, Georgia, 1970)

Bowie, Henry P. On The Laws of Japanese Painting (New York,

10
11
12
bP. -

13 Italian Journey, April 17, 1787
IV The Dialectic of Experience
1

1967

on the Principles of Common Scnse; P. 1o
2

(London, 1929) Text A 189-95; Text B 255=240
3

Translation nine.
A
5 Poetic Diction (London, 1962) p. 190
6 Ibid, p. 191
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8

1960) pp. 76-79
9 Time (New York) July 14, 1952
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"Betrachtung Uber Morphologie iberhaupt," SHutliche Werke,
Band 39, p. 91
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Time, July 14, 1952
Goothe's Theory of Colours (London, 1840) pp, xX-xxi

Fron the Maxims and Reflections as translated in Goethe,
Wisdom and ExXperience, D.

Ibid, p. 123
Ibid, p. 123

tExperience and Science,” Gogethe's Botanical Writings bp. 22'7

Ibid, p. 228
Tbhid., p. 227

Goethe's Theory of Colours, p. xvii

"Incrcasing Difficulty in Botanical Instruction® Goethe's
Botanical Writings p. 115
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V__Morphology and Acsthetics
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2 Ibid, p. 167 Translation mine,
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4L Ibid, p. 169 Translation nine.
5 TIbid, p. 169 Translation mine,
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7  Ibid, p. 181 Translation mine,
8 Ibid, p. 181 Translation mine.
9

translation ninc,
10

Wicd . ~nd Expeiicnce, p. 228
11

#Maximen und Reflexionen, Goethes Werke, Band XII, #747;
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Pp. 273=274
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From the Autobiography, as translated in Goethe, Wisdom and
Expericnce, Dp. ESE
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