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The ‘Cornerstone to Man’

“Natural system - a contradiction in terms. Nature has no system; she has, she is life and its progress from an unknown center toward an unknowable goal. Scientific research is therefore endless, whether one proceeds analytically into minutiae or follows the trail as a whole, in all its breadth and height.”

J. W. von Goethe 1823

"One is in every case obliged to make assumptions which invariably run counter to nature, to despoil the subject of most of its qualities, and to turn it into an abstract entity which no longer resembles the real entity at all"

Georges Buffon

The Os intermaxillare

Goethe’s first essay in the field of Biology was written in 1784. It was about a curious little bone in the upper jaw of man and animals
. Contrary to the generally accepted view that denied the existence of the intermaxillary bone to humans Goethe showed that, just like animals, humans also have the above mentioned bone, even if it is less easily recognizable. 

What a trifling – one could say. Looking at the matter more closely we also learn that – to the great sadness of many Goethe enthusiasts – he was not the only one to realize the existence of the bone in humans. Earlier in the same year Felix Vicq d’Azyr, an anatomist from Paris published an article stating the same. This clearly does not make Goethe a great scientist, does it? This chapter is all about this tiny little bone, and it’s true significance, with a little introduction to Goethe and his position in the scientific world of his age.

The Importance of the Discovery

Although the two men, Goethe and Vicq d’Azyr, worked independently; their methods were similar, the first signs of a new trend in Biology, that of comparative anatomy. To be even more exact it was one of the first signs of a trend that later became Biology. The whole discipline was born in 1802, eighteen years after the two articles, by Gottfried Reinhold Treviranus, who announced the birth of a new scientific discipline which he called ‘Biology’.

One of the most important methods of this new discipline is the comparative study of organisms. The founding father of this method is usually considered to be Cuvier, but Goethe’s essay precedes the works of Cuvier
 by nearly thirty years. The essay itself is important in at least two respects. First it disposes of the general argument as to why humans cannot have an intermaxillary bone. Most anatomists at the time believed
 that there must be a dividing line between human and other mammal forms. As this dividing line undoubtedly exists (humans are created to be above animals) it also has to be evident in the build-up of the organisms. The apparent lack of the intermaxillary bone (which is, let us admit, not easy to find) led scientists to believe that this is the sign of the separation between animal and - the undoubtedly more noble - human form. Therefore when Goethe announced to Herder that he has found the ‘cornerstone to man’ in a letter written in Jena, March 27, 1784 at night, he does not exaggerate, as the impact of his finding cannot be overstated in an age when the divine order as expressed in the Genesis had priority over any scientific consideration. 

This discovery turned the intermaxillary bone from a status of a distinguishing mark to that of a connecting link
 and certified Goethe in the belief that there is no fundamental difference whatsoever between man and apes, as Herder in his Ideas already suggested
.

The other notable importance of the essay was its use of the comparative method. Reading the relatively short essay one is astonished at the large and diverse array of bones Goethe investigated. Among other useful observations Goethe discovered the os intermaxillare in the walrus, clarified the arrangements of the bones of the skull of the elephant and recognized that certain monkey species have a ‘concealed’ intermaxillary bone similar to that of humans, when the sutures are not clearly visible
.

Early Interest in the Field of Morphology

Goethe’s interest in anatomy and physiognomy by 1784 had a long history. His close collaboration with Lavater on the latter’s Physiognomy in 1776 meant that by then he was more or less familiar with the buildup of man. In later years he even gave University classes in osteology, though the importance of these should not be overstressed. It is however generally agreed that his views on the development of animal form were already established by the seventies.

Instead of giving a detailed and meticulous account of the impulses and people that have affected Goethe, I only attempt to sketch the general attitude of the age towards the investigation of living forms, with special attention to the trends of this very tumultuous era, which Goethe enthusiastically embraced or sharply rejected.

The Age

Before the 19th century not only a summarizing term but also a generally accepted approach was missing in what we today call Biology. The age was characterized by the diversity of approaches; curious, individual mixtures of Newtonian, Platonic, Aristotelian, and Leibnizian ideas. At first sight all these fall into nice categories, convenient ‘isms’, but when investigated more thoroughly the most important thinkers seem to occupy their own little Universe, with their own cosmogony, god-concept, etc
.

The general trend of the science of the age was probably the strengthening importance of empiricism, even if the theoretical frameworks were not the best, still carrying deistic, teleological, and other elements. Goethe’s attitude has been positive to some of these trends (like the empirical and neoplatonic traditions), but he repeatedly rejected thinkers where he saw signs of deistic, quasi-empirical, rationalistic, and teleological thinking. He was strongly against any form of speculative materialism, but even the views he sympathized with were not accepted without criticism (see Chapter 6 on his attitude towards Bacon). As a very original thinker he used only parts of other people’s views. What is often noted as typical in Goethe, namely the continuous stressing of the harmony and unity of Nature was a generally accepted notion among contemporaries. What is atypical is that he strongly rejected any theory that seemed incompatible with this traditional scheme, thus his mistrust towards the general opinion that negated the existence of the intermaxillary bone in humans. For Goethe this was only an artifact of deistic thinking.

Some critics like to categorize Goethe, and claim that, for example, against rationalism he subscribes to hylozoism, the doctrine that all things are animate, that he believed in ‘The Great Chain of Being’. Goethe himself often speaks appraisingly about theories and ‘isms’. He praises Blumenbach (1752-1840), a contemporary German anatomist for introducing nisus formativus, an agent responsible for life processes, but adds “these would seem to be no more than words which help us along in our enquiries”
 It is very important to realize at the very beginning of our encounter with Goethe’s scientific works that dynamism, vitalism, etc. are no more for him than useful expedients designed to facilitate discussion of natural processes. He will only use these expressions without claiming to define them conclusively, and without believing that with the use of these he explained any of the mysteries of Nature. Thus his negative attitude towards thinkers like Descartes and Newton, who believed to find the keys to nature in just such abstract reasoning.

Some Key Thinkers, Some Key Concepts

Finding Goethe’s place in the history and development of 18th – 19th century Biology is not a task I venture to do. Instead only some connections to important thinkers of the age can be mentioned
. 

Lavater (1741-1801) 

One of the earliest and most intense influences on the young Goethe was his close friendship, collaboration, and finally disillusionment with Johann Kaspar Lavater. Lavater was eight years his senior, a very influential man with numerous followers. His ambiguous character was the mixture of a pious Christian, a jealous sect-leader, a good observer, and a reckless dreamer. He had a very profound effect on the young Goethe, who helped in writing and drawing his book on Physiognomy. Although for months the two men were very close to each other
, their aims were very different – as was later realized by both, when their paths separated. Lavater, through studying the form of humans wanted to ‘further the love of man’, his aim was a Christian aim, that of a prophet or converter, while Goethe found pleasure in the study and drawing of forms. When Lavater wanted to convert him to his own faith, Goethe refused and they separated. Later in his life Goethe held that Lavater fooled the people around him, and also fooled himself. 

Although his interest in form remains until the end of his life, he disposes the bold conjectures about the inner qualities of man based on facial structures that was so characteristic of Lavater’s method
. 

Herder (1744-1803)

Goethe’s friendship with Johann Gottfried von Herder was a much longer and more fruitful enterprise than his acquaintance with Lavater. He learned a lot from Herder, whom he met while studying in Starsbourg. Herder reformed his taste in several aspects of life, including literature. Herder’s ideas on the History and Civilization became fundamental in the life of Goethe. Without going into details it is noteworthy that what Goethe learned through Herder is just as important as what he learned from him. This is already characteristic of the young Goethe, and throughout his long life he picked certain people as mentors. Herder was probably the first one, but later Schiller, Tischbein, and several others followed.

Spinoza (1632-1677)

Just as the young Schiller found consolation with the study of Kant, similarly Goethe found Baruch Spinoza’s philosophy a solution to many of the problems of his youth. Although the nearly pantheistic view and the stressing of the Unity of all parts of nature are characteristic of both, Goethe cannot be considered in any way a follower of Spinoza. He himself notes, that his reading of Spinoza must be very different to that of a mathematically-trained mind. Nevertheless he lists Spinoza in the three thinkers influencing him most. The other two being Shakespeare and Linneaus, the latter reappearing from time to time in this essay.

Leibniz (1646-1716)

It seems unnecessary to discuss Goethe’s connection to Gottfried Wilhelm Leibniz, as it has been done numerously and in great detail
. It is clear that both he and Herder were affected by Leibniz’s concepts lex continui and natura non facit saltum
. In the age there were only few scientists who did not accept at least part of the Neo-Platonic teachings
 and Leibniz’s philosophy
. That these ideas were not worse than many of the other conceptions we still accept, and that different, mutually contradictory modes of conceptions can be seen ‘proven’, here is just one example. Leibniz had a famous ‘prediction’, the existence of zoophytes as intermediaries linking the plant and animal kingdoms in the scala naturae. This for us of course seems nonsensical. We can only imagine a common ancestor of both, much like flagellate algae. But surprisingly Trembely discovered the intermediary: the polyp
. This proved the predictive value of Leibniz’s statement, and the ‘ladder of nature’ was not challenged seriously until a different mode of explanation started to take form.

Holbach (1723-1789)

 One of the decisive encounters for Goethe was his reading Paul Thiry d’ Holbach’s Systéme de la nature during his student years in Strasbourg. Goethe was strongly against this book appearing in 1770, which made him hostile towards Cartesian rationalism in general. The world Holbach decribes, “and the insipid, senile and deathlike style and content of the book …aroused his opposition in every way”
. In Poetry and Truth he writes:

“We found ourselves deceived in the expectation with which he had opened the book. A system of nature was announced, and therefore we truly hoped to learn something of nature, our idol….But how hollow and empty we felt in this melancholy, atheistic half-night [ateistische Halbnacht], in which the earth vanished with all its images, the heaven with all its stars.”
 

Obviously these were not the only thinkers influencing Goethe. He was remarkably well read, and already in his early years he was well acquainted with writers like Linne
, Buffon, von Haller (just to name the scientists born in 1707) and several others. The list can be continued endlessly, but as many of them will appear later in the essay this partial list should satisfy the reader for the time being. 

The Goethean Stance

If we try to place Goethe in the science of his era, we have to realize, that ever since the emergence of ‘natural history’, science became a battlefield of “competing research programs that involved incompatible assumptions and agendas.”
 Goethe distanced himself from many of these, especially rejecting both speculations about ‘vital force’ or a ‘purpose’.  Here only Goethe’s rejection of the concepts of the ‘forces’ of nature (after Buffon’s example
) and of the vis vitalis will be mentioned
. 

Buffon

Goethe was generally against hypothetical forces evident in, for example, Buffon’s (1707-1788) writings. One of Georges Buffon’s main ambition was to uphold Newton’s motion and matter, while developing “natural Newtonian macrocosmogonical and microcosmogonical alternatives to all Divine miracles or Biblical chronologies”
. Buffon rejected preformation, and his alternative to pre-existent boxed germs was the concept of organic molecules and moulds. 

The distinctive combination of organic molecules and brute matter that forms the body of an organism acts as an internal mould, which is a constellation of active, penetrating forces. The mould works on the incoming nutrients, is stable, and makes more of itself. The higher the animal, the more active molecules, the more stable the moulds are. The two forces in action in nature are gravity (attraction) and heat (repulsion)
. 

This approach has torn the living organism into something physical, stable, material, and something purely conceptual, hidden to the senses. In this sense it resembled much of the mechanical philosophy of the age. 

‘Vis Vitalis’

The ‘vital force’ concept, similarly to Buffon’s moulds, postulated forces modelled on the Newtonian forces, similar to a mechanical force, one, that can easily be separated from the object to which it is applied. 

The serious problem with this idea is that without this potency living organisms do not exist, unlike the object in the Newtonian world
. Without the potency there is no existence, they do not need to be moved by the force (as in the mechanical model), so no additional power is needed to make them change. The parts of a living organism are no more separable from their context, i.e. life as the whole organism, as the entire animal. All these parts are continually transformed by development, parts of the even larger developing whole. They are inseparable from their potentials to change, and without them they lose their intelligibility, just like corpses, falling out of their context. 

If the ‘vital force’ is used to explain the emergence of life as such, it still bears the mark of a crucial assumption: that organic material, organizations as such have been inorganic at first. What we now see as potent derives from something that is not. Now the ‘vital force’ can be used to vitalize the material; however our observations provide no reason to insist on this derivation. Goethe, who was very cautious when using hypothetical language, was wary of talking about living organisms using these terms. As Ronald Brady summarizes it:

 “If the phenomena of life are not separable from their potency-for-change (except by death, which is the derivation of the impotent from the potent rather than the opposite) then they are not separable, and if we bother ourselves about how to add the potency of life to the stuff of life we do so after a preconceived notion.”

Here we face a seeming contradiction. Goethe’s views on the one hand shared a lot with the Kant-Blumenbach tradition. It could best be described by the term “vitalism”, as it denied the role of a rational agent in nature. Goethe’s ideas about this active agent are in many senses similar to the Bildungsbetrieb of Blumenbach. Goethe probably learned a lot from him, and welcomed his nisus formativus, a term that he favoured to the notion Kraft, for the latter’s mechanical overtone.
 

On the other hand he clearly recognized the hypothetical nature of such conceptions. He accepts the use of them, but considers all conceptual structures should be considered as tentative.

“Quite justifyably, a force was ascribed to this life for purposes of discourse; and this force could be, indeed had to be, assumed, because life as a whole expresses itself as a force that is not contained within any one part.”

By postulating a force we might answer some puzzling problems, but we are by no means nearer to giving a realistic account of life processes. All we can do is to make them appear less puzzling for the intellect. This Goethe states in his own definition of physiology:

“Physiology is the mental operation performed in attempting to put together a whole from the animate and the inanimate, the known and the unknown, the complete and the incomplete, from perceptions and conclusions. Such a whole is simultaneously visible and invisible; its exterior must forever remain a whole to us, its interior forever a part; its actions and effects must remain eternally a mystery. Thus it is easy to see why physiology had to lag behind for so long and probably always will lag behind, namely, because man, though he feels his limitations, is seldom willing to acknowledge them.”

Goethe didn’t condemn any terminology as long as it was useful for the explanation of the phenomena in question. He however strongly opposed the primacy of such helping concepts. In a curious paragraph he embraces both preformation and epigenesis, two terms that separated the scientists of his day. 

 “The new and the similar is at the beginning always a part of the same thing, and in this sense proceeds from it, thus supposing the idea of evolution
. However, the new cannot develop from the old unless the old has reached perfection of a sort through a certain absorption of outer nourishment thus supporting the idea of epigenesis. Both concepts are crude and coarse compared with the delicacy of the unfathomable phenomenon itself.”

His own approach focuses on retaining the ‘unfathomable phenomena’ as much as possible without losing all hope of understanding. But he clearly recognizes another possibility:

 “It depends on whether we wish to pursue the plant in its living metamorphosis as a `something’ capable of existence only in regulated alteration, or whether we wish to grasp and retain it as something constant, and therefore dead, in one or several widely separated specific situations. The choice is crucial. Whoever declares himself with Linne for the latter method, takes the safer course. However, once we have ventured into the cycle of metamorphosis, we may no longer hesitate or even turn back.”

His method has often been called ‘gentle empiricism’, as its aim is to remain empirical with the least possible intrusion from the side of our intellect. To distinguish the self-determining element from the external conditions he uses the term ‘entelechy’
. This is an internal principle, not an existing physical organism or its parts. From this originates Goethe’s notion of Type or Typus, which is the entelechy manifesting itself without any restrictions imposed on by the physical world. “This idea, which corresponds purely to the organic in the organism, is the primal organism [Urorganismú, Goethe’s Type”
 

Concluding Remarks

For Goethe nature acts in accordance with basic laws and elemental principles, but what happens is not a mere consequence of elements and laws. He is disinclined to belive in causation, holding that nature is essentially creative. The search for causes is useful, but should only be taken as a tool, not at face value. As Sepper notes it:

“… the quest for causes, insofar as it suppresses the reality of the appearences for the sake of the reality of causes, starts science down a slippery slope along which reality can slide ever further away, from appearance to subsructure to sub-substructure; and yet the fundamental reality always has to be justified by appealing to the appearances.”

It is his disinclination towards metaphysics in general that leads him all the way in his studies in science. He is deliberately seeking the ‘missing bone’
, as negating its existence is an ‘artifact’ of deistic thinking. Similarly, he attacks Newton, as he sees the atomistically biased intellect in work in him. He is in this sense more empirical than the well-known empiricists. 

� If we take his Researches on the Fossil Bones of Quadrupeds published in 1812, or the Animal Kingdom from 1817


� See the views of Blumanbach and Camper


� This becomes clear when one is reading a book like Benedek (1963), where the stress is not on the later separated ’trends’, but on the individual blending of these.


� This decision might not be the best. A detailed description cannot be expected in a work like this one. On the other hand not mentioning any of these thinkers would be clearly mistaken. The alternative given here is a nearly nominal list, not of any scientific interest. However for every name mentioned I tried to pick one of the features that generally characterize Goethe’s attitude to the scientists and philosophers influencing him.


� It deserves a footnote to remark that when travelling together they even shared a bed. No, there is no reason to conjecture about this, as Lavater was well-known for his immaculate family life and devout Christianity.


� According to an anecdote, Lavater, who took delight in talking about the inner nature of people he did not know, once described a man, who was travelling with him from Zürich to Schaffhausen as ‘kind, gentle, and leading men by their hands.’ The man then introduced himself as the executioner of Schaffhausen. 


� A good example is the works of Charles Bonnet, who was one of the most important representatives of modern Biology, becoming more and more involved in Leibnizian philosophy later in his life. Goethe had read Bonnet by 1783, as there are similar phrases in his article on the os intermaxillare. (Nisbet 1972 p.10) 


� Linnean taxonomy had a provocative influence on Goethe. Linne himself knew that his system was artificial, and hoped for a future, "natural" system.


� He claims to be a successor of Newton, Bacon, Leibniz, and Montesquieu.  See in Geczy (1981) p.222


� Unfortunetely I do not have enough time to discuss another, probebly even more important aspect: Goethe’s attitude towards teleological thinking. It seems that in this he was in total accord with Kant, who rejected any sort of teleological thinking, where the telos lays outside the organism as Cassirer (1963) and Lenoir (1987) showed it. He also agreed with Kant that though the Christian Wolff – type teleology is harmful, the ”mecahnical explanations in biology must always stand under the higher guidance of teleological framework” (Lenoir, p. 19.)


� Used in the old sense of the term, as a synonym for preformation


� Leibniz taught that the individual human being or organism is an aggregate of originally identical monads, dominated by a  single monad or entelechy which has reached a higher degree of development than the rest, and that each monad is a mirror reflecting the entire universe Nisbet (1972) p. 20





� Mueller (1989) p. 116 The essay is titled ‘Problems’, appeared in 1823


� Buffon rejects Linneaus's quantitative methods in Oevres philosophiques quoted in Nisbet (1972) p.50


� Versuch aus dervergleichenden Knochenlehre daß der Zwischenknochen der obern Kinnlade dem Menschen mit den übrigen Tieren gemein sei.See also Beschreibung des Zwischenknochens mehrerer Tiere bezüglich auf die beiebte Einteilung und Terminologie.(FA 24:16-42) 


� Fink (1991) p. 22


� letter to Knebel, Nov. 14. 1784


� This last he left out the essay, but noted in a letter to Merck, Dec. 19. 1784


� Steiner (1988) p. 26


� in the essay 'Bildungsbetrieb' FA 24 pp. 451-453


� see Nisbet (1972), pp. 6-22


� Nisbet (1972) p. 7


� similar ideas in Plato’s Timaeus


� in Rieppel (1988) p. 122


� Kuhn (1987) p.5


� WA I, 28, 69-70, translated in Jackson (1994) p. 416


� Sloan (1996) p.302


� Hodge (1996) p.378


� Hodge (1996) p.378


� See more in Brady (1987)


�Brady (1987) p. 289


� Jackson (1994) p. 419


� Mueller (1989) p. 90 from essay ‘Preliminary Notes for a Physiology of Plants’, written in the mid 1790’s


� Mueller (1989) p. 86


� Mueller (1989) p. 86


� Mueller (1989) p. 114 in: Increasing Difficulty in Botanical Instruction


� Steiner (1988). See a detailed description on pp. 47-82


� Sepper (1988) p.187


� Steiner (1988) p. 35





