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In late winter of 1864, Charles Darwin received two folio volumes on radiolarians, a group of one-celled marine organisms that secreted siliceous skeletons of unusual geometry.  The author, the young German biologist Ernst Haeckel (fig. 1), had himself drawn the figures for the extraordinary copper-etched illustrations that filled the second volume.
  The gothic beauty of the plates astonished Darwin (fig. 2 ), but he must also have been drawn to passages that applied his theory to construct the descent relations of these little known creatures.   He replied to Haeckel that the volumes "were the most magnificent works which I have ever seen, & I am proud to possess a copy from the author."
  Emboldened by his own initiative in contacting the famous naturalist, Haeckel, a few days later, sent Darwin a newspaper clipping that described a meeting of the Society of German Naturalists and Physicians at Stettin, which occurred during the previous autumn.  The article gave an extended and laudatory account of Haeckel's lecture defending Darwin's theory.
  Darwin immediately replied in his second letter:  "I am delighted that so distinguished a naturalist should confirm & expound my views; and I can clearly see that you are one of the few who clearly understands Natural Selection."
 Darwin recognized in the young Haeckel a biologist of considerable research ability and aesthetic sense, and, moreover, a thinker who obviously appreciated his theory.  Haeckel would become the foremost champion of Darwinism, not only in Germany but throughout the world.  Probably more people prior to the First World War learned of evolutionary theory through his voluminous publications than through any other source.  His Natürliche Schöpfungsgeschichte (1868) went through twelve German editions (1868-1919) and appeared in two English editions as The History of Creation.  Erik Nordenskiöld, in the first decades of the twentieth century, judged it "the chief source of the world's knowledge of Darwinism."
  The crumbling detritus of this synthetic work can still be found scattered along the shelves of most used bookstores.   Die Welträthsel, which placed evolutionary ideas in a broader philosophical and social context, sold over 100,000 copies in the year of its publication, 1899, and some three times that during the next thirty year—and this only in the German editions.
  (By contrast, during the three decades between 1859 and 1890, Darwin's Origin of Species sold only some thirty-nine thousand copies in the six English editions.
)   By 1912 Die Welträthsel had been translated, according to Haeckel's own meticulous tabulations, into twenty-four languages, including Armenian, Chinese, Hebrew, Sanskrit, and Esperanto.
  The young Mohandas Gandhi had requested permission to render it into Gujarti; he believed it the scientific antidote to the deadly wars of religion plaguing India.
  Haeckel achieved many other popular successes, and, as well, produced more than twenty technical monographs on various aspects of evolutionary history and theory.  These works not only informed a public, they drew to Haeckel's small university in Jena the largest share of Europe's great biologists of the next generation, among whom were the "golden" brothers Richard and Oscar Hertwig, Anton Dohrn, Hermann Fol, Eduard Strasburger, Vladimir Kovalevsky, Nikolai Miklucho-Maklai, Wilhelm Roux, and Hans Driesch.  Haeckel gave currency to the idea of the "missing link" between apes and man; and in the early 1890s, Eugene Dubois, inspired by Haeckel(s ideas, actually found its remains where the great evolutionist had predicted, in the Dutch East Indies.
  Haeckel invented ecology, made numerous contributions to empirical zoology, worked out the complicated reproductive cycles of many marine invertebrates, and performed experiments and devised theories in embryology that led to ground-breaking research by his students.  His "biogenetic law"—that ontogeny recapitulates phylogeny—dominated biological research for some fifty years, serving as a powerful research tool that joined new areas into a common field for the application of evolutionary theory.  The "law," rendered in sepia tone, can still be found gracing contemporary textbooks in embryology (fig. 3).
   


Haeckel initially adopted Darwinian Theory in 1860, while working on his first major monograph, Die Radiolarien—the work he sent to Darwin.  That volume bears the imprint of the new theory.  From that time to the publication of his principal theoretical statement in 1866, his two-volume Generelle Morphologie der Organismen, Haeckel formulated the chief features of his brand of evolutionary doctrine, from which he never significantly deviated.  There were many considerations that led to the adoption and development of evolutionary theory during this period, but three in particular gave Haeckel’s work its distinctive shape and tone:  the morphological tradition in which he was trained, the aesthetic judgment that he applied to his work, and the personal tragedy that haunted his life.  And it is on these three themes that I would like to focus in this presentation.
Goethean Morphology

At the end of January, 1859, some nine months prior to the publication of Darwin’s Origin of Species, Ernst Haeckel set out for Italy, where he would undertake his habilitation study.   He wished to do something in marine invertebrate biology, but was uncertain exactly what he would pursue.  Haeckel wanted his trip to be more than a scientific expedition, however.  He brought his sketch pads and water colors, and intended also to follow his artistic instincts by spending time in Florence and Rome studying painting before traveling to Naples and Messina for research.  In this he was consciously emulating his idol, Johann Wolfgang von Goethe, who also made a famous trip to Italy both to study art and to engage in scientific work.  Let me spend a moment on Goethe and two of his disciples, Carl Gustav Carus and Heinrich Bronn, both of whom further developed Goethe’s morphological ideas and who also had a marked influence on Haeckel’s own conceptions of morphology and of the connection between art and science.

When Goethe was in Italy he began formulating ideas that would lead to the development of a new science of his devising, morphology.
  Initially, he postulated an Ur-Pflanze, which would be the archetype of all plants.  He believed that with this ideal structure in mind, he would be able to determine the basic form of both those plants that actually existed and those that possibly could exist.  Goethe’s ideas came to public fruition in the publication of his Metamorphose der Pflanzen in 1790.  In that small treatise, he argued that the various parts of the plant—the stem, leaves, petals, sexual organs, and seeds—could be understood as transformations of one elemental structure, which he symbolically represented as a leaf—or, as he expressed it, “the leaf in its transcendental aspect.” He applied this fundamental conception also to animals.  He argued that animal form had two features:  an inner kernel and an extrinsic deformation of that kernel.  The inner kernel consisted of a topological arrangement of parts, and the deformation resulted from an external accommodation to the surrounding environment.  Thus the skeleton of the seal, for example, exhibited a topological pattern of bones shared with land animals, but also displayed particular deformations extrinsically adapting the animal to its aquatic environment.  According to Goethe, who was much influenced by Spinoza’s conception of adequate ideas, the archetypal pattern of the vertebrate was an idea actually resident in nature.  Moreover, the archetype of the vertebrate, in this scheme, was a force productive of the organism.  Goethe understood nature to have the creative powers usually attributed to the deity.

Goethe had originally begun a study of anatomical forms for aesthetic purposes, in order to render the human body in artistic productions.  His conception of morphology retained this aesthetic feature.  That is, Goethe conceived archetypes or Urbilde as both productive of natural organisms and as necessary for the artist to render nature in the most beautiful fashion.  The great artist, in attempting to reproduce natural beauty in his or her painting or poetry would have to understand the very ideas that nature herself employed in a comparable poetic production.  Or as Goethe’s disciple the idealist philosopher Friedrich Schelling put it:  “the objective world is only the original, though unconscious, poetry of mind.”
  In complementary fashion, Goethe maintained that artistic understanding would reveal, through intuitive perception, the same underlying structures that scientific analysis also strove to display.  From the beginning, then, the science of morphology had distinctive aesthetic roots.  

Carl Gustav Carus further developed the Goethean doctrine of morphology in his Ur-theilen des Knochen- und Schalengerüstes (1828).  In this work, he portrayed in graphic form the archetype of the vertebrate skeleton and its elemental part, the vertebra, which he thought played a role in the plan of vertebrate organization comparable to that played by the leaf in Goethe’s scheme of plant organization (see fig. 4).  The primitive vertebra (Urwirbel) could be multiplied and transformed into the backbone, and then into head, ribs, and limbs.  Richard Owen in Britain, who read Carus’s work carefully, would elevate the relationships depicted into the concept of homology.
  He would call the repetition of parts within the same animal (e.g., repetition of the vertebrae) “serial homology”; the repetition of the same parts in different but related species, “special homology” (e.g., the digits of the porpoise and bat; see fig. 5); and the repetition of parts in relationship to the archetype or Bauplan, “general homology.”  When Darwin interpreted these homological relations as products of descent, he was only deepening the scheme of development cultivated by the likes of Goethe and Carus.   

Throughout a long scientific life Carus sought to establish morphology as a science in a strict sense:  there had to be laws of transformation of form such that by comprehending these laws one could rationally understand the developmental structure of life.  The formation of mathematical laws had long since brought the physical universe to rational order; and German morphologists of the nineteenth century attempted something comparable in the life sciences—though with a naturphilosophisch twist.  Carus held that comparative analysis of animal skeletons demonstrated that the elemental figure out of which they could all be geometrically derived was the hollow sphere (Hohlkugel).
   By duplication and deformation the sphere could become a double sphere and then a cylinder, and with the repetition of these forms we could rationally understand the structure of the skeletons of radiate, articulate, moluscate, and vertebrate animals.   So, for instance, the elemental vertebra itself can be decomposed into a central sphere and a series of smaller spheres radiating from its periphery (fig. 6).  The vertebra of a temporally existing animal, of course, would display the impact of empirical circumstances, though would yet generally conform to its rational archetype.  Richard Owen simply followed Carus in his own ideal conception of the archetypal vertebra (fig. 7).  This fundamental kind of mathematical idealization of archetypal structures would become a part of Haeckel’s intellectual repertoire; but he would adapt them to Darwinian ends, as I will indicate in a moment.  The staggering climax of this tradition of mathematical analysis came in 1942 with the thousand-page edition of D’Arcy Thompson’s On Growth and Form, which likewise examined the structures of biological organisms and their geometrical transformations according to principles of deformation.
  These same kinds of analysis are yet carried on today, though without the presumption that they unlock all the secrets of form in nature.

In 1854, the Academie des science in Paris announced a prize for an essay that gave the most convincing answers to questions concerning organic development.  The winner of this competition was Heinrich Georg Bronn, the man who would first translate Darwin’s Origin of Species into German.  In his monograph Untersuchungen über die Entwickelungs-Gesetze der organischen Welt, Bronn argued that fossil deposits recorded the progressive replacement of earlier groups of organisms with later groups better adapted to local environments.
  Species successively replaced one another at various periods in the earth’s history gradually, though not genealogically, as if one species might give rise to another.  Extinctions and replacements, according to Bronn, occurred under the aegis of natural forces, which themselves reflected the plan of the Creator.
   In August of 1859, a few months prior to the publication of the Origin of Species, an English translation appeared of the last chapter of Bronn’s monograph.  The essay bore the title of “On the Laws of Evolution of the Organic World during the Formation of the Crust of the Earth.”  One can see why Bronn’s work piqued Darwin’s interest and evoked Haeckel’s admiration.


Bronn’s monograph not only conceptually prepared Haeckel to be receptive to the Darwinian proposal, it also offered help in graphically interpreting the new theory.  Bronn had included in his prize monograph a phylogenetic tree of the kind Haeckel would later make famous.  This illustration, apparently the very first of its kind, depicted the appearance of organisms and their morphological relationships (fig. 8).  The large boughs A through G represent the invertebrates, fish, reptiles, birds, mammals, and man respectively.  The lower case letters from a to m indicat species at different levels of development and time of appearance in the geological record.  Bronn especially wanted to show by this illustration that a main bough, which sprouted earlier in earth’s history, might carry species that appeared later than some on a temporally subsequent bough.  In constructing his own phylogenetic trees in the 1860s, Haeckel would have Bronn’s model as an inspiration—though not the only one. (fig. 9)


Bronn provided not only conceptual preparation for the favorable reading of Darwin’s Origin, he present a challenge as well.  In his German translation of the Origin, Bronn added an appendix in which he assessed the theory that he had just delivered to the German public.  He found Darwin’s theory ingenious, but yet thought it had only the status of a hypothesis.  Darwin had shown genealogical transformation to be possible, but he had not shown it to be real.  Bronn wrote:
We have therefore neither a positive demonstration of descent nor—from the fact that [after hundreds of generations] a variety can no longer be connected with its ancestral form [Stamm-Form]—do we have a negative demonstration that this species did not arise from that one.  What might be the possibility of unlimited change is now and for a long time will remain an undemonstrated, and indeed, an uncontradicted hypothesis.

In the first flush of enthusiasm for Darwin’s theory, Haeckel would deploy his own habilitation research in southern Italy to render Darwin’s theory more than a mere possibility.
The Radiolarians

Like Goethe, Haeckel cultivated his passion for painting and poetry while roaming through southern Italy.  On the islands of Ischia and Capri, he joined the colony of German artists and poets; and he more often reached for his easel and palette before his microscope.  (See some of his canvases done in Italy, e.g., figs. 10 and 11).  He even thought of giving up his scientific research for the life of the bohemian.  What drove him back to work on his habilitation was the thought of his fiancée, Anna Sethe, his first cousin, whom he left back in Berlin (fig. 12).  She became ever more vital to his being, and if he were to finally return to her, he had to complete his habilitation research.  
Through the early fall of 1859, Haeckel examined the many marine organisms that he dredged up from around Messina, finding new species and even orders of invertebrates never before described.  At the end of November, with just a few months left for his research in Italy, he finally decided to focus on just one group of animals, the almost unknown radiolaria—a large class of one-celled marine organisms that secreted unusual skeletons of silica.
  (The skeletons of these animals, it might be noted, make up twenty percent of the muck that lies on the sea floor.)  Haeckel’s own mentor in Berlin, Johannes Müller had written a short monograph on these animals.  It was his final publication, appearing just after his suicide in 1858.
  Haeckel had the foresight—or perhaps just the simple desire for remembrance—to bring the tract with him to Italy.  During the course of his own research, the monograph became his "gospel," and he virtually memorized it.
 But Müller's work, it was clear, had been preliminary and much remained for an ambitious researcher—especially to provide concrete meaning for that ever nebulous claim of systematists that the several groups of organisms they treated were more closely or distantly related.  When Haeckel produced his own monograph on the radiolaria—greater in length and breadth of consideration, more beautiful by far than that of his teacher—he dedicated it to Müller, so that natural piety linked Müller's tragic end with Haeckel's glorious beginning.  

Haeckel wrote Anna, his fiancée, to describe the creatures that would become his constant companions, though at one-thousandth to eight-hundredths of an inch in diameter they were hardly companionable (e.g., fig. 13):

The radiolaria are almost exclusively pelagic animals, that is, they only live swimming on the surface of the deep sea...  Their body consists of a hard and a soft part.  The hard part is a siliceous skeleton, the soft is mostly a spherical, small, round capsule surrounded on all sides by an outcrop of many hundreds of exceptionally fine filaments, by which the animals moves and nourishes itself.

Under his microscope ever new radiolarian species began to appear; so that by the spring he was able to ship back to Berlin specimens of some 101 species never before described.
  
Shortly after returning to Berlin, at the end of April 1860, Haeckel arranged to work on his collection at the Berlin Zoological Museum, where he prepared a report to be presented to the Academy of Sciences and then finished his Habilitationschrift.
  These essays carefully described the new species he had discovered and analyzed their internal structure, something never before done and which remains today the starting point for further explorations with the scanning electron microscope. (One might compare Haeckel’s figures with recent micrographs, lest one assume that Haeckel’s imagination had taken over:  fig. 14)  He determined the radiolarians to have a soft body consisting of a central capsule, with a minute inner vesicle (Binnenblase), and surrounded by smaller vesicles (Bläschen), through which radiate a great number of stiff, thread-like pseudopodia (e.g. Heliosphaera actinota, fig. 15).  Depending on the family, the skeleton either surrounds the central capsule (as with the solitary Polycystinae) or extends into the capsule (as with the Acanthometra and the colonial Polycystinae).
  
In determining the structure of the radiolaria, Haeckel had to be adept in handling the microscope—the radiolaria, after all, were the size of a pin-head.  He had the ability to gaze through his microscope with one eye, while simultaneously using the other to draw the figures.  To get their intricate geometry correct, he would stud a potato with small rods, and then stabilize his model with the artist's sense of balance and proportion.
  

Neither the readers of the Academy report nor of the Habilitationschrift would have been prepared for the large two-volume monograph Haeckel produced in 1862, Die Radiolarien (Rhizopoda Radiaria).  The first two exercises announced a scholar of competence and promise, the latter showed the promise already brilliantly fulfilled.  The monograph, which so astonished Darwin and which would be awarded the prestigious gold Cothenius medal of the Leopold-Caroline Academy of German Scientists (1864), displayed many extraordinary features through its over 570 pages of the first volume and the 35 copper plates of the second.  I will mention just two of the more significant aspects:  the works relation to Darwinian theory and its aesthetic character.
In his great monograph, Haeckel attempted to arrange his species into a "natural system" based on homology.
  The two principal comparative axes for homological arrangement concerned the relation of the skeleton to the central capsule (either completely external to it, or partly inside it) and the forms of the skeleton itself (or its absence).  On this basis Haeckel distinguished, as they fell into pattern, some fifteen natural families.  
Haeckel said he was inspired to attempt a natural system because of the extraordinary book he had read while preparing his specimens—Über die Entstehung der Arten im Thier- und Pflanzen-Reich durch natürliche Züchtung, oder Erhaltung der vervollkommneten Rassen in Kampfe um(s Dasyn by the English naturalist Charles Darwin.  Haeckel first looked into Heinrich Bronn's German translation of Darwin’s Origin of Species while at the Berlin Museum in the summer of 1860, just after he had returned from Messina.  Being an anti-authoritarian—in his later days to the point of dogmatism—Haeckel was probably enticed to read the new work because curators at the museum regarded it as a "completely mad book."
  Though anti-authoritarian, Haeckel was not foolish; so it is not surprising that no mention of Darwin appeared in his Academy report in the fall or in his Habilitationschrift.  It may be, though, that the full impact of the Origin had not struck home during the composition of those pieces.  In November 1861, while laboring full bore on his great monograph, he again opened up the Origin; and as he related to his fiancée Anna, he "buried" himself in it.
  From that fertile ground he emerged newly born for Darwin's theory, and the zeal of his conviction never cooled through the later days.


What kept Haeckel(s enthusiasm for evolutionary theory glowing was the special contribution he thought he could make to establish it empirically.  He seems to have been especially piqued in this respect by Bronn’s claim, in the appendix to his translation, that Darwin had not demonstrated the reality of transmutation, only the possibility.  Haeckel argued that the radiolaria provided the desired empirical support for the new theory of evolution, since the relatedness of species within families bespoke genealogy and the transitional species joining families confirmed it.
   Yet in developing his argument for the reality of genealogical transformation, Haeckel invoked two conflicting principles that led to different understandings of the natural system that he claimed his research uncovered.  


One principle, which allowed him to organize his specimens into families, genera, and species was that of progressive skeletization.  The other principle was derived from a Goethean aestheticized morphology, this had to do with principles of symmetry and harmony. 


In the ordering of his 35 copper plates for the second volume, Haeckel began with Thalassicollida (fig. 16 ), which had a central capsul but no skeleton; he then moved to Spiculosa, which had no organized skeleton, but only spiculae jutting from the surface of the capsule; and so on through progressive degrees of skeletization.  All of this seemed quite within a Darwinian paradigm of evolutionary progress.  Yet Haeckel proposed another principle by which to understand the relationships among the morphological types.  And this harkened back to the older morphological tradition.  He suggested that the Urtypus of the phylum, the one that might have given rise to others, was comparable to Heliosphaera (fig. 15).   This became the archetype whence all of the fifteen families might be derived.  Immediately after mentioning the new considerations that Darwin introduced into zoology and his own declaration of apostleship, Haeckel wrote:
A continuous red thread passes through the entire series of these forms, so that I am already prepared to make the effort to represent graphically the connections and many-sided relations of all these forms in one genalogical table of relatedness.  From this table all other possible forms might be derived.  I see such an Ur-radiolarium as a simple spherical lattice from which spiculae radially protrude and in whose internal area the central capsul floats.   The lattice is suspended on pseudopodia extending everywhere.  We actually find this Ur-Typus in the genus Heliosphaera.  As a model, we can take Heliosphaera actinota, with its twenty symmetrical separated spiculae (according to Müller’s law).
  Of course I am far from maintaining that all the radiolaria must be derived directly from this form, only that it can be shown how, as a matter of fact, that all these extensively developed forms can be derived [abgeleitet] from such a common fundamental form.

The idea that the descent relationships might operate according to various mathematical deformations of the basic sphere was quite in the older Goethean tradition of morphology, comparable to Carus’s derivation of the form of the vertebra from geometrical arrangements of the sphere.  Haeckel even suggests, as Goethe had, that once the archetype had been discovered through comparative analysis, the naturalist would be able to derive not only the forms actually existing, but also those that could possibly exist.  
In later monographs, Haeckel's illustrations would more closely unite the morphological and the genealogical orders into one evolutionary tableaux of systematic arrangement.  In the Challenger volumes (published in the 1880s), Haeckel concluded that the Ur-Typus, the archetype and original organism from which all the radiolaria descended, was a spherical form with radiating pseudo-podia, but without a skeleton.

The archetypal structures that Haeckel detected as the basic forms of different animal groups, the original forms of the progenitor organisms, could be comprehended, as Goethe had earlier suggested, only by the mind’s eye.  But such forms could yet be rendered in their essence by the artistic hand.  And this is why, for Haeckel and other biologists of the nineteenth century—and even today—artistic sensibility reveals what mechanical productions, like photographs, can only obscure.  The dramatic and exotic beauty of Haeckel's illustrations and their artful arrangement would in future play decided roles in persuading his readers of the evolutionary theory that would stand ever more strongly behind them. 
Conclusion:  the Birth of German Evolution in Tragedy

In August of 1862, after his great work on radiolaria was published, Haeckel married Anna Sethe, the woman who often pushed out of his imagination those very small marine creatures upon which he labored so hard and long. She had become the mainstay of his life.  And on his 30th birthday, February 16, 1864, he would receive word that his radiolaria monograph had won the pretigious Cothenius medal of the Berlin academy.
   The day, which should have been one of glorious celebration, turned black. On that very day, his wife of eighteen months suddenly died of a mysterious fever.
Haeckel became mad with grief, falling unconscious and remaining in bed for some eight days in partial delirium.  His parents were telegraphed and they quickly came to care for him.  They and his brother Karl kept watch, lest he take his own life, which they feared him quite capable of doing.  Anna's loss marked Haeckel for life.  A year later, on the anniversary of her death, his courage failed him and the tides of sorrow again washed over him, so that he "had to muster all his strength," he related to his parents, "not to be overcome by the bitterest and deepest pain."  Even into his later years, on his birthday and the anniversary of her death, he could not work, could not eat, and often tempted himself with death.  In 1899, he would write to a new Anna, a reincarnation of his love, that "Thursday, 16 February is my sixty-fifth birthday, for me the saddest anniversary of the year, since on this same day in 1864 I lost my most beloved and irreplaceable first wife.  On this sad day, I am lost."
  Even after thirty-five years, the impress of the event remained scorched into his soul, and the wound never healed.

Haeckel's scientific work, his perception of nature, and his metaphysical convictions—these all became transformed beyond their original proportions by the tragedy.  Some hint of this transformation is provided in a letter to his parents, which he wrote from Nice, where they sent him in March of that awful year to attempt a recovery. 

The last eight days have past painfully.  The Mediterranean, which I so love, has effected at least a part of the healing cure for which I hoped.  I have become much quieter and begin to find myself in an unchanging pain, though I don't know how I shall bear it in the long run. . . .  You conclude . . . that man is intended for a higher, god-like development, while I hold that from so deficient and contradictory a creation as man, a personal progressive development after death is not probable; more likely is a progressive development of the species on the whole, as Darwinian theory already has proposed it . . . Mephisto has it right:  "Everything that arises and has value comes to nothing."

With the extinction of love, came emptiness, which, however, quickly filled with the miasma of great stridency, bitterness, and ineluctable sadness.  Through this acid mist, Haeckel resolved to devote himself single mindedly to a cause that might transcend individual fragility.  He would incessantly push the Darwinian ideal, and oppose it to those who refused to look at life, to look at death, face on:  his own scientifically orthodox colleagues, who were mired in a useless past; and the religiously orthodox, who promised a deceptive future.  After a period of recovery, Haeckel abandoned himself to an orgy of unrelenting work that yielded, after eighteen-hour days over twelve months, a mountainous two-volume monograph that laid out his fundamental ideas about evolution and morphology.  The volcanic Generelle Morphologie der Organismen spewed fire and ash over the enemies of progress, and radically altered the intellectual terrain in German biological science.  The sulfuric passion in which his evolutionary ideas gushed out was propelled by his great pain, something he confessed to Darwin.
  Yet, not only did bitter despair fuse his ideas into a quick, cutting hardness, but there was another, quite opposite mood that more quietly breathed over his work, one of discovering in nature the beauty and solace lost in human love, rather, of transforming nature through an apotheosis of such love.  This other directional aspect of Haeckel's thought can initially be gleaned from an experience during his convalesce at Nice. 
While walking along the shore, lost in his grief, Haeckel idly gazed upon a medusa, of a species unknown to him, floating near the surface of a tidal pool.   The creature seems to have been transformed in his eyes into something quite different.  Later in 1879, in his giant two-volume System der Medusen, he recounted the experience in the fine print of his systematic description of the organism, which he named Mitrocoma Annae (fig. 17).  Any reader who chanced to fall upon this passage, buried as it is amongst technical descriptions of the over six-hundred species of medusa catalogued, would certainly have been startled by its very personal character:
Mitrocoma Annae belongs to the most charming and delicate of all the medusae.  It was first observed by me in April, 1864, in the Bay of Villafranca near Nice. . .  The movement of this wonderful Eucopide offered a magical view, and I enjoyed several happy hours watching the play of her tentacles, which hang like blond hair-ornaments from the rim of the delicate umbrella-cap and which with the softest movement would roll up into thick short spirals. . . . I name this species, the princess of the Eucopiden, as a memorial to my unforgettable true wife, Anna Sethe.  If I have succeeded, during my earthly pilgrimage in accomplishing something for natural science and humanity, I owe the greatest part to the ennobling influence of this gifted wife, who was torn from me through sudden death in 1864.

Haeckel wrote this about his "unforgettable true wife" in 1879, while married to his apparently forgettable second wife Agnes.  Several years after he had the transforming experience at Nice, he discovered another medusa, which he thought even lovelier, and hence this as well had to embody the spirit of his "true, unforgettable wife Anna Sethe."  He named it "Desmonema Annasethe (fig. 18). "
 
Goethe and Humboldt believed, adapting ideas from Kant's third Critique, that aesthetic judgment complemented scientific understanding; each in its own mode captured the laws of nature, the principles according to which nature exhibited a unity underlying an ever astonishing variety.  With Haeckel, aesthetic judgment would be fused with Darwinian understanding through a love now lifted beyond the individual.  The Generelle Morphologie would exhibit fundamental features of this new union, both in the bitter polemics—the other side of love—against the scientifically benighted and the religiously stupefied, and in the metaphysical effort to absorb the individual into the whole, each life into Deus sive natura that would preserve it eternally.  In the words of Goethe, which Haeckel chose as the initial epigram for his book:  

There is in nature an eternal life, becoming, and movement.  She alters herself eternally, and is never still.  She has no conception of stasis, and can only curse it.  She is strong, her step is measured, her laws unalterable.  She has thought and constantly reflects—but not as a human being, but as nature.  She appears to everyone in a particular form.  She hides herself in a thousand names and terms, and is always the same.
  

For Haeckel love fled and hid her face among sea-creatures.
     �Ernst Haeckel, Die Radioloarien. (Rhizopoda Radiaria.) Eine Monographie , 2 vols. (Berlin:  Georg Reimer, 1862).


     �Charles Darwin to Ernst Haeckel (3 March 1864), in Correspondence of Ernst Haeckel, in the Haeckel Papers, Institut für Geschichte der Medizin und der Naturwissenschaften, Ernst-Haeckel-Haus, Friedrich-Schiller-Universität, Jena.  Hereafter I will refer to this as "Haeckel Correspondence, Haeckel-Haus, Jena."


     �Stettiner Zeitung (nr. 439), Sept. 20, 1863. The author began:  "The first speaker [Haeckel] stepped up to the podium and delivered to rapt attention a lecture on Darwin's theory of creation.  The lecture captivated the auditorium because of its illuminatingly clear presentation and extremely elegant form."  The author then gave an extensive précis of the continents of the entire lecture.  He concluded by reporting that "a huge applause followed this exciting lecture."


     �Charles Darwin to Ernst Haeckel (9 March 1864), Haeckel Correspondence, Haeckel-Haus, Jena.


     �Erik Nordenskiöld, The History of Biology (New York:  Tudor Publishing, [1920-1924] 1936), p. 515.


     �See the introduction to a modern edition of Haeckel's Die Welträtsel, ed. Olof Klohr (Berlin:  Akademie Verlag, 1961), pp. vii-viii.


     �See the introduction to The Origin of Species by Charles Dariwn: a Variorum Text, ed. Morse Peckham (Philadelphia:  University of Pennsylvania Press, 1959), p. 24.
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