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INTRODUCTION


 


On Aug. 18, 1787, Goethe wrote from Italy to Knebel: "After what I have seen of plants and fishes, near Naples and in Sicily, I would be very tempted, if I were ten years younger, to make a journey to India, not already to discover new things, but to contemplate in my own way those already discovered." In these words is indicated the point of view from which we must consider Goethe's scientific works. In his case it is never the discovery of new facts, but the adoption of a new point of view, a certain way of observing nature. It is true that Goethe made a number of important single discoveries, such as that of the intermaxillary bone and the vertebral theory of the skull, in osteology, and, in the field of botany, that of the identity of all plant organs with the caulinaria leaf; etc. But as the animating breath of these particulars, we must consider a grandiose conception of nature, by which they are all supported; and above all we must see in the theory of organisms a grandiose discovery, such as to overshadow everything else: that of the essence of the organism itself. Goethe has set forth the principle by which an organism is that which it manifests to us of itself, the causes of which the phenomena of life appear to us the consequence, and all the questions of principle which in this connection we must raise [1] This, in regard to the organic sciences, is, from the beginning, the goal of his every effort, in the pursuit of which the above-mentioned particulars almost imposed themselves upon him. He had to find them, if he did not want to be impeded in his further work. Before him, natural science did not know the essence of the phenomena of life, and studied organisms simply according to the composition of parts and external characters, as one studies even inorganic objects: therefore it was often led to misinterpret the particulars, and to place them in a false light. Of course, from the particulars as such, such an error is undetectable; we recognize it only when we understand the organism; for the particulars, considered in isolation, do not carry their explanatory principle in themselves. Only the nature of the whole explains them, for it is the whole that gives them essence and meaning. Only when Goethe had unveiled the nature of the whole did he detect those misinterpretations; they were irreconcilable with his theory of living beings, indeed contradicted them. If he wanted to proceed his way, he had to eliminate such preconceptions; this occurred in the case of the intermaxillary bone. Unknown to older natural science were certain facts that acquire value and interest only for those in possession of a theory such as that of the vertebral nature of cranial bones. Every such obstacle had to be removed by means of individual experiences; but in Goethe these individual experiences never appear to us as an end in themselves; e.g. if they are always made to corroborate a great idea, to confirm the fundamental discovery. It is undeniable that, either sooner or later, Goethe's contemporaries came to the same observations, and that today they would probably all have been known even without Goethe's efforts; but it is even more undeniable that his great discovery, embracing the whole of organic nature, has not hitherto been expounded by anyone else independently of him and in as perfect a manner; indeed, to this day we lack even an evaluation of that discovery that is even remotely adequate to its importance [2] After all, it seems indifferent whether a fact was discovered by Goethe or merely rediscovered: the fact acquires its true significance only by the way he fits it into his own conception of nature. This is what had hitherto gone undetected. Too much emphasis was placed on those particular facts, thus provoking controversy. Often, it is true, reference was made to Goethe's belief in the coherence of nature, but without considering that by this one was pointing out only a quite secondary and insignificant feature of Goethe's conceptions, and that, e.g., in the science of organisms, the most important thing is to show what is the nature of that which preserves such coherence. If, in this regard, type is mentioned, it is necessary to indicate what the essence of type consists in according to Goethe. The most significant element in the metamorphosis of plants is not, for example, the discovery of the single fact that leaf, calyx, chord, etc., are identical organs, but rather the grandiose construction of thought that ensues, of a living complex of interacting formative laws which by its own force determines the particulars, the individual stages of development. The greatness of this thought, which Goethe later tried to extend to the animal world as well, becomes apparent to us only if we try to make it live in us, if we undertake to rethink it ourselves. We then realize that it is the nature of the plant itself, translated into an idea, which lives in our spirit as it lives in the object; we also realize that in this way we represent to ourselves a living organism down to its tiniest particles, and not a dead, definite object, but rather something in the process of development, a becoming in incessant restlessness. While in the following pages we shall attempt to expound in detail what has been only hinted at here, the true relationship of Goethe's conception of nature to that of our time, and in particular to the theory of evolution in its modern form, will also become apparent to us.


 


[1] Those who declare such an intent unattainable a priori will never come to an understanding of Goethe's conceptions of nature: those, on the other hand, who dispassionately undertake its study, without prejudging such a question, will resolve the latter in the affirmative when the study is completed. Some might be led to scruple by cede Goethe's own remarks, e.g., the following: "Without presuming to want to discover the first engines of natural actions, we would have directed our attention to the extrusion of those forces, by which the plant gradually transforms one and the same organ." But in Goethe, such statements are never directed against the generic possibility of knowing the essence of things; they are only the expression of his caution in judging the physical-mechanical conditions underlying the organism, since he well knew how such problems could be solved only with time.


[2] By this we do not in any way wish to claim that Goethe was never understood from this point of view. On the contrary: in the present edition we have several times had occasion to mention a number of scholars who present themselves to us as the continuers and elaborators of Goethean ideas, such as Voigt, Nees von Esnbeck, d'Alton (serior and junior), Schelver, C. G. Carus, Martius, etc., for example. But all these scholars built precisely their own systems on the basis of the conceptions set forth in Goethe's writings, and precisely of them it cannot be said that they would have arrived at their ideas even without Goethe; while on the other hand some of his contemporaries, such as Josephy in Cöttinga, discovered, independently of Goethe, the intermaxillary bone, and Oken the vertebral theory of the skull.





I. The genesis of the doctrine of metamorphosis


 


Following the genesis of Goethe's ideas around the formation of organisms, one is easily seized by doubt as to which part should be ascribed to the poet's youthful period, that is, the one before his arrival in Weimar. Goethe himself valued his scientific knowledge of that time very little: "I had no concept of what is properly called external nature, nor the slightest cognition of its so-called three kingdoms." Based on this statement, the beginning of Goethe's scientific thinking is generally considered to be after his arrival in Weimar. Yet it is necessary to go back still farther, if the whole spirit of his conceptions is not to be left unexplained: for already in his earliest youth the life-giving power is shown which guided his studies in the direction we are going to expound. When Goethe came to the University of Leipzig, there still reigned in natural studies that spirit, characteristic of a large part of the eighteenth century, which split all science into two extremes, and felt no need at all to reconcile them. On the one hand stood the philosophy of Christian Wolf (1679-1754), which moved in an entirely abstract sphere; on the other, the individual branches of science, which were lost in the outward description of infinite particulars, while they absolutely lacked the aspiration to search the world of their objects for a higher principle. That philosophy could not find the transition from the sphere of its general concepts, to the realm of immediate reality, of individual existence. There the most obvious things were treated with the utmost meticulousness; there it was taught that the thing is a quid having no contradiction in itself, that there are finite substances and infinite substances, etc.. But when with such general statements one approached the things themselves, in order to understand their action and life, one did not know where to begin, and was unable to apply those concepts to the world in which we live and want to understand. As for the things themselves, they were described somewhat arbitrarily, without principles, only according to appearance and external characteristics. They stood then facing each other without any possibility of reconciliation, a doctrine of principles, which lacked living content, loving adherence to immediate reality, and a science without principles, devoid of ideal content: each was fruitless to the other. Goethe's wholesome nature came to find itself equally repelled by these one-sidednesses, and, in contrasting them, representations developed in him which led him later to that fruitful conception of nature, in which idea and experience, in total interpenetration, vivify each other, and become a whole. Therefore, precisely the concept that less than any other could be grasped from those extreme points of view, namely, the concept of life, was the first to develop in Goethe A living being shows us, if we consider it according to its outward appearance, a quantity of details that appear to us as parts or organs of it. The description of such parts, their form, mutual position, size, etc., can form the subject of an extended treatment, and to this the second of the currents we have mentioned was devoted. In this way, however, one can also describe any mechanical compound of inorganic bodies. It was completely forgotten that in the organism one must keep an eye indeed on the fact that in it the outward manifestation is dominated by an inward principle, and that in each organ the whole acts. That outward appearance, the spatial contiguity of the parts, can be observed even after the destruction of life, for it still persists for some time. But what stands before us in a dead organism is in truth no longer an organism; the principle of it that interpenetrates all particulars has disappeared. To that way of observing things which destroys life in order to know life, Goethe contrasts in time the possibility and necessity of another, higher observation. We see this as early as in a letter from the Strasbourg period, dated July 14, 1770, where he speaks of a butterfly: "The poor beast trembles in the net, so stripped of the most beautiful colors; and even if one succeeds in catching it unharmed, in the end there it is, stiff and inanimate; the corpse is not the whole animal, it lacks something, it lacks a principal part which in this as in every other case is essential: life...." The words of Faust also flow from the same conception:


 


Who yearns to know


something living and to describe it,


Seeks from before to drive out the spirit;


So the parts he holds,


And he lacks, alas, only the essentials:


the spiritual nexus!


 


But Goethe, as was to be presumed given his nature, did not merely deny a conception of others, but sought to elaborate more and more of his own; and in the hints we possess of his thinking in the years 1769-1775, we often recognize the insights of his further works. Even then he elaborated the idea of a being in which each part vivifies the others and one principle interpenetrates all the particulars. In Faust it is said:


 


How everything is woven into a whole,


Each thing in the other works and lives,


 


And in the satyros:


 


As from the uncreated


Out came the entity first,


the power of light


resounded through the night,


beings all


pervaded deep inside,


because of lust


great copy germinated


and, hatched, the elements


with hunger one in the other


could spill over,


interpenetrating everything,


By everything permeated.


 


This entity is thought of in such a way that it is subject over time to constant transformations, but that, on all steps of transformations, it always manifests itself as unique, establishing itself as enduring, as stable in mutation. In the Satyros it is further said of it:


 


And he went up and down rotating


the primal entity


that everything in itself encompasses


And she is alone and eternal,


Always changing appearance,


Always the same to itself.


 


Compare with these words what Goethe wrote in 1807, as an introduction to his Theory of Metamorphosis: "But if we observe all forms, and particularly the organic, we shall never find anything lasting, quiescent and bounded; on the contrary, everything sways in perpetual motion." In that passage he contrasts this swaying, as a constant element, with the idea, that is, with a quid held still in experience only for a moment." It will be easily deduced from the quoted passage from Satyros that the foundation of morphological ideas had been laid by Goethe even before his arrival in Weimar.


But what should be kept in mind is that that idea of a living being is not immediately applied to a single organism, but that the whole universe is conceived of as a living being. It is true that the adoption of this view was fostered by the alchemical work done in collaboration with Miss von Klettenberg and the reading of Theophrastus Paracelsus after Goethe's return from Leipzig (1768-69). An attempt was made to stop in some experiment, to represent in some substance, that principle interpenetrating the whole universe. But this almost mystical way of contemplating the world represents only a passing episode in Goethe's evolution, and it soon gives way to a saner and more objective conception. Nevertheless, the vision of the universe as a great organism, hinted at in the above-mentioned passages from Faust and Satyros, persists until around 1780, as we shall see later in the essay on Nature. We encounter it again in Faust and precisely there where the Earth Spirit is presented as that vital principle that interpenetrates the organism-universe:


 


In the billows of life,


In the whirlwind of facts,


I ascend and descend,


I go weaving! Birth and death,


eternal sea,


operating alternately,


living by burning!


 


While such definite conceptions were developing in Goethe's spirit, a book came into his hands in Strasbourg in which a conception of the world exactly opposite to his own was advocated: the Système de la nature of Holbach. If until then Goethe had found to be criticized only the fact that living things were described as a mechanical agglomeration of individual things, now in Holbach there appeared to him a philosopher who really regarded living things as a mechanism. What there arose only from the inability to know life at its root, here led to a dogma that killed life itself. Goethe speaks of it thus in Poetry and Truth: "Should a matter exist from eternity, and from eternity be in motion, and with such motion should it without fail produce, left and right and in every direction, the infinite phenomena of existence? We might perhaps even have accepted all this, if from his moving matter the author had really caused the world to arise before our eyes. But of nature he knows as much as we do: for, having planted there some general concepts, he immediately abandons them, in order to transform that which is superior to nature, (or which at least appears, as a superior nature, in nature), into a material, heavy, moving nature; yes, but without direction, nor is it form: and with this he thinks he has taken a great step." Goethe could not find in this anything but "matter in motion." In contrast to these concepts, his own ideas about nature were becoming clearer and clearer. We find them set forth in full in the essay La Natura, written around i 780: and since in it we find coordinated all of Goethe's ideas about nature, which before are found only hinted at here and there, that essay has a very special importance. We encounter there the idea of a being in constant change and yet always identical with itself: "Everything is new, and yet always the same." "It (nature) is eternally transforming, and there is not a moment's stop in it," but "its laws are immutable." We shall see later how Goethe sought, in the infinity of plant forms, the primordial plant one. And we also find this thought hinted at even then: "Each of the works of nature has its own essence, each of its phenomena its own particular concept, and yet everything is one." Thus, even the position he later took when confronted with exceptional cases is clearly outlined even then, namely, that of not considering them simply as errors of formation, but of explaining them according to laws of nature: "Even the most unnatural thing is nature" and "its exceptions are rare." We have seen that Goethe, even before coming to Weimar, had formed a certain concept of the organism. Indeed, the essay cited above, although composed much later, contains for the most part opinions from his earlier periods. He had not yet applied that concept to a particular species of natural objects, to individual beings: the immediate reality of the concrete world of living beings was needed for that. The reflection of nature, passed through the human spirit, was certainly not the element capable of stimulating Goethe. Botanical conversations with the courtly adviser Ludwig in Leipzig remained just as devoid of profound effect as convivial ones with medical friends in Strasbourg. In regard to scientific studies, the young Goethe appears to us precisely yearning for the freshness of direct contemplation of nature. like Faust, who expresses his nostalgia in words:


 


Ah, if I could by mountainous peaks


Go, O moon, to your dear light,


Flying with spirits for caves,


In your twilight hovering over the meadows!


 


Thus a fulfillment of this nostalgia appears to us upon his entry into Weimar, when he is allowed to "change the air of shut-in and city with an atmosphere of country, forest and garden." We must consider, as an immediate incentive to the study of plants, the work the poet then undertakes in the garden given to him by Duke Charles Augustus. Goethe took possession of it on April 21, 1776, and the Diary published by Keil henceforth makes frequent mention of Goethe's work in that garden, which became one of his most cherished occupations. A further field for these aspirations offered him the Thuringian Forest, where he had occasion to learn about even the lower organisms in their vital manifestations. He was particularly interested in mosses and lichens. On October 31, 1777 he begged Mrs. von Stein to send him mosses of all species, possibly moist and with roots, so that he could transplant them. It is highly significant that Goethe was concerned with this world of lower organisms even then, although he later deduced the laws of plant organization from the study of higher plants. Taking this circumstance into account, we must not, as many do, attribute this to too little appreciation of the importance of the lower organisms, but to a fully conscious intention. Henceforth. the poet would no longer leave the realm of plants. It is probable that he soon began to study the writings of Linnaeus: of this study we find the first news in his letters to Mrs. von Stein, dated 1782. Linnaeus had aimed to bring systematic clarity to his knowledge of plants. It was a matter of finding a certain order, within which each organism had a definite place, so that it could always be easily identified and, more generally, to have a means of orientation in the boundless congeries of details. For this purpose living beings had to be examined and grouped according to degrees of their affinity. Since it was essentially a matter of recognizing each individual plant, in order to easily find its place in the system, it was necessary above all to take into account the characteristics that distinguish plants from one another; therefore, in order to make confusion between one plant and another impossible, the distinguishing characters were especially emphasized. Now Linnaeus and his disciples regarded various external characters, such as the size, number and position of the various organs, as distinctive. Thus the plants turned out indeed to be arranged in an order, but in a way that could also have been applied to inorganic bodies: according to characters drawn from the outward appearance, not from the intimate nature of the plants. Such characters showed themselves in an outward contiguity, without a necessary intimate connection. But Goethe could not be content with this way of considering living beings, given the special concept he had of them. In Linnaeus' system, the essence of the plant was never sought. Goethe, on the other hand, could not help but ask: In what does the quid that makes a given natural being a plant consist? He had to recognize that that quid is found equally in all plants, and, nevertheless, there was also the whole infinite variety of individual beings, which demanded an explanation. How does it come about that the one manifests itself in such varied forms? Such might have been the questions Goethe posed to himself, reading Linnaeus' writings, for he himself said of himself, "What he, Linnaeus, sought at all costs to keep separate, must, according to the intimate necessity of my being, tend toward unification." About contemporary with the first encounter with Linnaeus's works was that with Rousseau's botanical studies. On June 16, 1782, Goethe wrote to Charles Augustus: "In the works of Rousseau are to be found some delightful letters on botany, in which he expounds this science in the most comprehensible and graceful way to a lady. It is a true model of how it should be taught, and is placed as an appendix to the Emilio. I therefore take this opportunity to recommend again to my beautiful friends the beautiful kingdom of flowers." Rousseau's botanical activity must have made a deep impression on Goethe, for it was carried out in a sense that suited him: thus, the adoption of a nomenclature derived from the nature of the plant itself and corresponding to it; the freshness and directness of observation, which turned to the plant out of love for it, disregarding utilitarian principles at all. Both also had in common the fact that they came to the study of plants, not through a scientific aspiration cultivated specialistically, but from general human motives: the same interest gripped them to the same object. Further detailed botanical observations date back to 1784. The nobleman Wilhelm von Gleichen, known as Russwurm, had then published two writings on subjects that keenly interested Goethe: Latest News from the Realm of Plants (Nuremberg, 1764) and Microscopic Discoveries on Plants (Nuremberg, 1777-1781). Both writings dealt with the processes of fertilization in the plant: there the pollen, stamens and pistils were carefully studied, and the relevant processes were represented in beautiful plates. Goethe repeated these researches. On January 12, 1785, he wrote to Mrs. von Stein, "My microscope is mounted to repeat and check, in the spring, the researches of Gleichen-Russwurm." In the same spring he also studied the nature of the seed, as is evident from a letter of April 2, 1785 to Knebel: "I have worked out with thought the problem of the seed, as far as my experience implies it." In all this research, what is essential for Goethe is not the details: his goal is to investigate the nature of the plant itself. He alludes to this by writing on April 8, 1785 to Merck that he has made "gracious discoveries and combinations" in the field of botany. Even the term "combinations" shows us how he aimed to draw with his thoughts a picture of the processes of the plant world. His botanical study was rapidly approaching a determined goal. We must not, moreover, forget that, in 1784, Goethe had discovered the intermaxillary bone of which we shall speak extensively later, and that by this discovery he had come a good distance closer to the secret of how nature proceeds in the formation of organic beings. We must also consider that in 1784 the first part of Herder's Ideas on the Philosophy of History had been completed, and that at that time conversations between Goethe and Herder were very frequent, on objects concerning the study of nature. Thus Mrs. von Stein wrote to Knebel on May 1, 1784: "Herder's new writing seems to prove that we humans were from before plants and animals.... Goethe is now intensely mulling around these things and everything that has passed through his thinking becomes very interesting." We can infer from this what sort of interest Goethe's interest in the highest problems of science was then. Thus we can well understand that he was meditating on the nature of plants and the combinations he was making in this regard, in the spring of 1785. In mid-April of that year he went to Belvedere specifically to resolve his doubts and problems, and on May 15 he communicated to Mrs. von Stein: "I cannot express to you how readable the book of nature is becoming to me! My long spelling has helped me, and now suddenly I need it; my silent joy is unspeakable." Shortly before, he even wanted to write a short treatise on botany, to win Knebel to this science [1] Botany so attracted him that his trip to Karlsbad, undertaken on June 20, 1785 to spend the summer there, became a journey of botanical study. Knebel accompanied him. Near Jena they met a 17-year-old boy, Dietrich, whose herbalist's box showed him returning from a botanical excursion. On this interesting trip we learn more details from Goethe's writing History of My Botanical Studies and from some communications from Cohn of Breslau, who obtained them from Dietrich's manuscript. In Karlsbad then botanical talks often represented a pleasant topic of conversation. On his return home. Goethe devoted himself to botanical studies with great energy; as we learn from his letters to Mrs. von Stein, he made observations around fungi, mosses, lichens and algae, based on Linnaeus' Philosophia. Only now, after much personal thought and observation, does Linnaeus prove more useful to him, providing him, on many details, with explanations that help him proceed in his own combinations. On November 9, 1785, he wrote to Mrs. von Stein: "I continue to read Linnaeus; I am compelled to do so, as I have no other books with me. After all, it is the best way to conscientiously read a book, a way in which I have to practice often, since I do not easily happen to read a book all the way through. This work does not seem to be made for reading, but for recapitulation, and it does me the best service, since I had already meditated around most of these problems myself." During these studies he became more and more aware that it is indeed a single fundamental form that appears in the infinite multiplicity of individual plant individuals, and this fundamental form itself became more and more perspicuous to him; he also recognized fiche in this fundamental form resides the possibility of infinite variations, whereby from unity comes multiplicity. On July 9, 1786 he wrote to Mrs. von Stein, "One comes to perceive the form with which nature plays, as it were, continuously, and by playing produces the manifold life." It was now, first of all, a matter of working out in a plastic image, down to the details, the permanent, constant element, that is, that primordial form with which nature "plays." This required an opportunity to separate what in the plant form is truly constant, enduring, from what is variable, inconstant. For observations of this kind, Goethe had hitherto investigated too narrow a field. It was necessary that he should be able to study the same, plant under different conditions and under different influences: only thus could the variable elements stand out well, much better than in plants of different species. For many observations of this kind the trip to Italy, which he undertook leaving Karlsbad on September 3, and which was to give him so much happiness, offered him the opportunity. Several observations were already made on the flora of the Alps, where he found, both plants that were new to him and species that were already known to him, but were found there modified. "If, in the lower region, the branches and petioles were sturdier and more massive, the buds placed closer to each other, and the leaves wider, in the higher mountains branches and petioles became more delicate, the buds became more widely spaced, so that there was a greater interval between node and node, and the leaves became more lanceolate. I observed this in a willow and a gentian and could persuade myself that they were not different species. Also on the shore of the Walchensee I found longer and slimmer rushes than in the lower regions." [2] Such observations multiplied: in Venice, on the seashore, he discovered several plants that showed him properties that could only have been conferred on them by the ancient salt of the sandy soil, and even more so by the salty air. There he finds a plant that seems to him similar to the "innocent toxilaggine," but for there it is found armed with sharp defenses, with the leaf leathery, and so are the follicles and stems; all massive and fat [3] Goethe could thus ascertain that all the outward characters of the plant, all that appears of it to the eye, is inconstant, variable, and he draws the consequence that the essence of the plant does not consist in such properties, but must be sought deeper. Darwin also took his cue from observations similar to Goethe's, when he corroborated his own doubts about the constancy of the external characters of genus and species. But the results at which the two scientists arrived are quite different: while Darwin considers the essence of the organism to be effectively exhausted by the above-mentioned properties, and from the variability he deduces that there is nothing constant in plant life, Goethe goes deeper and concludes: if those properties are not constant, the constant element must be sought in something different, which underlies those variable externals. Goethe sets himself the goal of developing constant element, while Darwin strives to investigate and expose in detail the causes of that variability. These two attitudes are both necessary and complement each other. One is very wrong if one makes Goethe's greatness as a biologist consist only in the fact that he was a forerunner of Darwin. Goethe's conception is much broader and encompasses two aspects: 1) The type, that is, the law that manifests itself in the organism, animality in the animal, the life that unfolds from itself and possesses the strength and capacity to develop, thanks to the possibilities inherent in it, into multiple external forms (genera, species). 2) The reciprocal action between organism and inorganic nature, as well as among various organisms (adaptation and struggle for existence). Darwin unfolded only the latter aspect of the science of organisms; therefore, it cannot be said that Darwinian theory is the development of Goethe's fundamental ideas; it is the development of only one aspect of them, a part of them. That theory contemplates only the facts by which the organic world develops in a certain way, but it does not consider that quid on which those facts act decisively. Developing only one of the two sides will not lead to a complete theory of organisms. It will be necessary to continue precisely in Goethe's direction, completing and deepening the theory with the other aspect of his doctrine. A simple comparison will make this clearer. Take a piece of lead, let it liquefy in the heat, then pour it into cold water. The lead goes through two successive stages of aggregation: the first is obtained by means of the higher temperature, the second by means of the lower temperature. Now, the formation of these two stages depends not only on the nature of the heat, but also essentially on that of the lead: a different substance, placed under the same conditions, will show an entirely different behavior. Organisms also allow themselves to be influenced by the environment around them, they too assume, under the action of the environment, different conditions, and precisely in a manner corresponding to their essential nature, to that quid that makes them precisely organisms. This essence of them is precisely what we find in Goethe's ideas. Only those who are endowed with an understanding for this essence of organisms will be able to understand why they respond to certain stimuli precisely in that particular way and in no other; and they will be able to form just representations about the variability of organic forms and the laws of adaptation and struggle for existence that are connected with them [4] The idea of the plant-type emerges more and more definite and clear in Goethe's spirit. In the Botanical Garden of Padua (Journey to Italy, September 27, 1786), wandering among vegetation that was new to him, "the thought came to him more and more vividly that perhaps all plant forms could develop from one." On Nov. 17, 1786, he wrote to Knebel: "My little botany rejoices me the more in this country, where a happier and less interrupted vegetation is to be found, I have already made some nice observations of a general nature which will please you as well, hereafter." On Feb. 19, 1787 (Journey to Italy), being in Rome, he writes that he is about to "discover some new and beautiful ways by which nature performs the prodigy, costly insignificant in appearance, of developing the manifold from the simple." On March 25 he had Herder inform that he was well advanced in the elaboration of the plant-type. On April 17, 1787, being in Palermo, he writes of the plant-type: "It must also exist; how else could I recognize that this or that formation is a plant, if they were not all formed according to one pattern?" Goethe means to speak of the complex of formative laws that organizes the plant, and makes it what it is; that by which, when faced with a given object of nature, we realize that it is a plant: that is what the plant-type is. As such, it is an ideal quid, graspable only in thought; but it acquires figure, it acquires a certain shape, size, color, number of organs, etc. This external figure is nothing fixed; on the contrary, it can undergo innumerable modifications, all conforming to that complex of formative laws, all arising from it with necessity. When one has grasped those formative laws, that prototype of the plant, one has grasped in the idea that quid which nature lays, as it were, at the foundation of every single plant individual, and from which it derives it, deduces it as a consequence. Indeed, in accordance with that law, figures of plants can even be invented, necessarily proceeding from the nature of the vegetable and capable of existing, should the necessary conditions occur. Goethe thus seeks to reproduce, as it were, in spirit what nature accomplishes in the formation of organisms. On May 17, 1787, he wrote to Herder: "I must also confide to you that I am now very close to the mystery of the generation of plants and that it is the simplest thing one can think of. My plant-type is becoming the most curious of creatures, and nature itself will envy me. With this model and with the key to interpret it, one can then invent plants ad infinitum, and coherent plants, which, even if they do not exist, could nevertheless exist, and are not shadows and pictorial or poetic phantoms, but have, on the contrary, their own intimate truth and necessity. The same law may be extended to all living things." Here another difference between the Goethean and Darwin's conceptions comes to the fore, above all taking into account the way in which the latter is habitually upheld [5] The Darwinian conception supposes that external influences act on the nature of an organism as mechanical causes, and as such modify it. For Goethe, on the other hand, individual modifications are different extrinsications of the primordial organism, which has within itself the faculty of assuming multiple aspects, and in a given case assumes that which is most appropriate to the environmental conditions. These environmental conditions are only the occasion for the inherent formative forces to manifest themselves in a special way, and only the latter are the constitutive principle, the creative element of the plant. If we now turn to this plant-type itself, we can note the following: The living thing is a self-contained whole, deriving from itself its own modes of existence. Both in the spatial connection of organs and in the temporal succession of the stages of a living being, there is a play of reciprocal relations that does not appear to be conditioned by the sensible characters of the organs, nor by a mechanical-causal connection between a preceding and a succeeding stage; on the contrary, it is dominated by a higher principle that rises above the individual organs and stages. It depends on the nature of the whole that a particular stage is placed as first and another as last; and likewise the succession of intermediate stages is already included in the idea of the whole organism. The preceding depends on the following and vice versa; in short, in the living organism there is development of one element from the other, passing of the different stages into one another; not a finite, enclosed existence of the individual, but a continuous becoming. In the plant, this dependence of each individual member on the whole organism is manifested in the fact that all organs are built according to the same fundamental form. On May 17, 1787, Goethe wrote to Herder, expounding this thought to him in the following words, "I had realized that in that organ of the plant which we are wont to call a leaf, the true Proteus is concealed, capable of concealing himself and manifesting himself under the most diverse appearances. In whatever direction one considers the plant, it is always only leaf, and so inseparably united with the future germ, that one cannot be thought of without the other." While in the animal that higher principle which dominates each. individual specimen presents itself to us concretely, as that which moves the various organs, employs them in a way that conforms to its needs, etc., the plant is still devoid of such a real vital principle. In it such a principle is manifested, from before, in a more indeterminate way, in the fact that all the organs are constructed according to the same formative type; indeed, in each individual part the whole plant is contained in potency, and from each individual part one can even make it actually develop, provided the conditions are favorable. Goethe realized this particularly clearly when, during a walk in Rome, Councilor Reiffenstein, tearing off a branch from time to time, stated that, planted in the ground, it should continue to grow and, as it developed, give rise to a whole plant. The plant is thus a being that develops in successive times a series of organs all connected with each other and with the whole organism by one and the same formative idea. Every plant is a harmonious whole [6] Once clarity on this idea had been achieved, all that remained for Goethe to do was to make individual observations designed to demonstrate in part the different developmental stages that the plant expresses from its own bosom. For this assumption, too, the groundwork had already been laid. We have seen that Goethe had been studying seeds, as early as the spring of 1785; from Italy, on May 17, 1787, he wrote to Herder that he had found, clearly and indubitably the point where the germ is situated. With that the question of the first evolutionary stage of plant life was on its way to solution. But soon the unity of structure of all leaves was also revealed to him with all desirable clarity. In this regard, in addition to many other examples, Goethe, above all by studying fresh fennel, discovered the difference between the lower and upper leaves, which also: are always the same organ. On March 25 he sent word to Herder that his doctrine of the cotyledons was so sublimated that further progress in this direction was difficult. It remained but a small step to reach the point where the petals, stamens and pistils could also be regarded as metamorphosed leaves; to this could lead the studies of the English botanist Hill, concerning the transformations of individual organs of the flower into others, studies which just then gained notoriety. The forces that organize the nature of the plant, upon entering real existence, take on a variety of forms. It is now a matter of the living concept that links these forms to each other, in the sense of their progress and regress. If we consider the Goethean doctrine of metamorphosis, as we find it formulated in the year 1790, we discern that for Goethe this concept is that of an alternate expanding and shrinking. In the seed the formation of the plant is contracted (concentrated) to the highest degree. With the leaves then follows the first development, the first expansion of the formative forces. What in the seed is concentrated at one point, separates, expands spatially in the leaves. In the calyx the forces contract again toward an axial point; the corolla is the result of the next expansion; the stamens and pistil, of the next contraction; the fruit, of the last (third) expansion; after which all the life force of the plant (this principle of entelechy) is concealed in the seed, in the condition of maximum contraction. While we can thus follow quite well the idea of metamorphosis in its details, up to its final illustration in the memoir that came out in 1790, this is not so easy with regard to the concept of expansion and contraction. However, one will not be mistaken by considering that this idea, which is, moreover, deeply rooted in Goethe's spirit, was, as early as during his stay in Italy, interwoven with the concept of plant formation. Since the content of this concept is the greater or lesser spatial development. conditioned by the formative forces, and therefore resides in what of the plant is offered directly to the eye, it will have to appear in the easiest way when trying to draw the plant according to the laws of natural formation. Now Goethe found in Rome a carnation plant in the form of a shrub that showed him metamorphosis in an especially clear way. On this he then writes: "Having no means of preserving this marvelous form at my disposal, I set myself to draw it with precision; this led me to recognize more and more clearly the fundamental concept of metamorphosis." Perhaps he also executed such drawings many other times, which could then lead him to the mentioned concept. In September 1787, during his second stay in Rome, Goethe expounded the matter to his friend Moriz; and he then discovers how it becomes alive and evident in such an exposition. The point where they arrived is always noted. From these words and some other statements of Goethe it seems likely that the writing of the doctrine of metamorphosis was also done at least aphoristically still in Italy. He further says, "In this way, (exposing them to Moriz) I was able to put on paper some of my thoughts." There can be no doubt that at the end of the year 1789, and at the beginning of the following, the work was written in the form in which it has come down to us; only it is difficult to be able to determine to what extent this last draft was of a merely editorial nature and what was added to it afterwards. The announcement, for the following Easter fair, of a book that might have contained about the same thoughts induced him, in the fall of 1789, to gather his own ideas and promote its publication. On November 20 he wrote to the Duke that he felt impelled to write down his botanical ideas. On December 18 he already sends the manuscript, to be revised, to the botanist Batsch in Iena; on the 20th he goes there himself, to confer with Batsch; on the 22nd he informs Knebel that Batsch has received it well. Returning home, he again revised the manuscript, sent it back to Batsch, who returned it to him on January 19, 1790. Goethe himself has exhaustively recounted what an impression both the manuscript and the printed book produced. We will deal later, in particular, with the great importance of the theory of metamorphosis, in the chapter: The Essence and Meaning of Goethe's Writings on Organic Formation.


 


[1] "I would gladly send you a botany lesson, if at least it were already written," April 2, 1785.


[2] Journey to Italy, September 8, 1786.


[3] Journey to Italy, Venice, October 8, 1786.


[4] It should be superfluous to warn that this is not intended in any way to question modern descent theory, or to limit its claims; on the contrary, only in this way do they acquire a solid basis.


[5] We refer here not so much to the evolutionary doctrine of those scientists resting on the ground of sensible empiricism, as to the theoretical foundations, the principles that are laid at the basis of Darwinism. We are speaking above all of the Jena Shake, headed by Haeckel: in this first-rate mind the Darwinian doctrine has undoubtedly found, with all its one-sidedness, its most coherent elaboration.


[6] We shall have several occasions to clarify the nature of this relationship of the individual parts to the whole. If we wanted to borrow from contemporary science a concept referable to such a grouping of animate beings cooperating in a whole, we could perhaps resort to that of hive in zoology. This is a kind of "state" of living beings, an individual consisting in turn of autonomous individuals, an individual of a higher category.





II. The genesis of Goethe's ideas on the formation of animals


 


Lavater's great work, Physiognomic Fragments for the Encouragement of Human Knowledge and Love, appeared in the years 1775-1778. Goethe had taken an active part in it, not only directing its publication, but also bringing contributions to it himself. It is especially interesting, however, that already in these contributions one finds the germ of his later zoological work. Physiognomics sought to recognize man's interiority, his spirit, in external forms. It considered the figure, not for its own sake, but as an expression of the soul. Goethe's plastic spirit, created for the knowledge of outward relations, did not stop there. From those works that treated the outward form only as a means to the knowledge of inwardness, the meaning of the figure for itself leapt out at him. We see this from his works of the year 1776, around the skull of animals, works that are included in Part II of the 2nd volume of the Physiognomic Fragments. In that year he reads Aristotle's writings on physiognomy, and from this he feels impelled to such activity; but at the same time he seeks to investigate the difference between man and animals. He finds it in the formation of the head, which in man is determined by the totality of the constitution of the body, in the superior organization of the human brain, to which all the parts of the body belong as to their central point. Thus the whole figure stands as the main pillar of the vault in which the sky is to be mirrored [1] In the constitution of the animal he finds the opposite, however. "The head solely hanging from the spine! The brain, the extremity of the spinal cord, is no larger in size than is necessary for the unfolding of the vital spirits and the conducting of a being capable only of instantaneous sensations." [2] With these hints Goethe has elevated himself, from the consideration of the particular relations between man's exterior and interiority, to the understanding of a great totality and the view of the figure as such. He came to the view that the constitution (structure) of man, considered as a totality, forms the basis for the highest extrinsications of his life, and that in the particularity of this totality lies the condition that places man at the pinnacle of creation. What we must above all bear in mind is that Goethe seeks the figure of the animal in the perfected figure of man; only in the former the organs serving animal functions emerge in the forefront, almost the point to which all formation converges and serves, while human formation especially perfects those organs serving spiritual functions. Already here we find that the animal organism which Goethe sees before him is no longer something sensibly real, but an ideal quid which in animals develops in a lower direction, in man in a higher one. Already here lies the germ of what Goethe later called "type," wanting by this to designate not "some individual animal," but the "idea" of the animal. Moreover there is already here a hint of a law he later enunciated. most important for its consequences, namely, that "the variety of forms arises from the fact that this or that part has been granted a preponderance above the others." Already here the difference between man and animal is thus sought in the fact that an ideal figure is perfected in two different directions, and that each time an organ system takes over, and from this the whole creature receives its character. In the same year (1776), however, we also find Goethe gaining clarity on the point from which one should proceed when one wants to study the figure of the animal organism. He recognized that the bones are the foundation of the structure [3] and maintained this thought even later when in his anatomical works he took his lead from osteology. In this year he wrote the following sentence, which is important in this regard: "The movable parts are formed from them (from the bones), or more properly with them, and play their game only so far as the fixed parts grant it." [4] One may quote as suggested by Goethe, who often conversed with Lavater on these matters, also a further indication in Lavater's Phisionomics: "It will already have been observed that I regard the bony system as the fundamental design of man; the skull as the foundation of the bony system, and every fleshiness almost only as the coloring of that design." These are precisely identical hints to Goethean indications. Goethe, however, makes a further annotation on this, which we must place particular emphasis on: "This observation (that is, that from the bones, and especially from the skull, it results in the clearest manner how the bones are the foundations of the structure), though undeniable (concerning animals), will have to meet with much opposition in its application to the variety of human skulls." Goethe here does no more than search for the animal in man, that is, the simplest in the most complex, as he later (1795) will explicitly say. We thus acquire the conviction that the fundamental thoughts, on which Goethe was later to erect his studies on the formation of animals, were imposed on him in 1776 while he was dealing with Lavater's Phisionomics. Goethe's study of the details of anatomy also began in the same year. He wrote to Lavater on January 22: "The Duke has had six skulls come for me, and I have made some important observations which are at Vossignoria's disposal, where she had not already discovered them without me." Further incitements to a more thorough study of anatomy he had from his relations with the University of Jena. We have the first indications of this in the year 1781. In von Keil's published diary, he notes, dated October 15, 1781, that he went to Jena with old Einsiedel and did anatomy there. Here lived Loder, a learned man who gave enormous help to Goethe's studies, introducing him more thoroughly to the study of anatomy, as he wrote on October 29, 1781 to Mrs. von Stein [5] and on November 4 to Charles Augustus [6] ln the latter letter he expresses his intention to "explain the skull to the young people of the Academy of Drawing, and to lead them to the knowledge of the human body"; and he adds: "I am doing this at the same time for myself and for them; the method I have chosen will make them, at the head of winter, practical in the basic fundamentals of the human body." The drawings included in Goethe's diary show that he actually gave these lectures and finished them on January 16. Probably at the same time he also worked a great deal with Loder around the structure of the human body. On January 6 we find the note in the diary, "Demonstration of the heart according to Loder." If, therefore, as we have seen, Goethe, as early as 1776, had far-sighted ideas about the constitution of the animal organism, it is not in the least to be doubted that now, as he delved more deeply into anatomy, his studies rose from the observation of details to higher points of view. Thus, on November 14, 1781, he wrote to Lavater and Merck that he treats "bones as a text, from which all human life and character can be derived." By studying a text, images and ideas are formed in our spirit, which appear to be aroused and generated by it. Such a text consisted for Goethe of bones. As he observed them, thoughts arose in him around all life and everything human. So, during these observations, certain ideas about the formation of the organism must have dawned on him. Now we have an ode by Goethe, The Divine, from the year 1782, which in a certain way gives us an insight into what he was then thinking about man''s relation to nature. Here is the first stanza of it:
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