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Just before Ernst Haeckel’s death in 1919, historians began piling on the faggots for a splendid auto-da-fé.  Though more people prior to the Great War learned of Darwin’s theory through his efforts than through any other source, including Darwin himself, Haeckel has been accused of not preaching orthodox Darwinian doctrine.  In 1916, E. S. Russell, judged Haeckel's principal theoretical work, Generelle Morphologie der Organismen, as "representative not so much of Darwinian as of pre-Darwinian thought."
 Both Stephen Jay Gould and Peter Bowler endorse this evaluation, and see as an index of Haeckel’s heterodox deviation his use of the biogenetic law that ontogeny recapitulates phylogeny.
  Michael Ruse, without much analysis, simply proclaims that “Haeckel and friends were not true Darwinians.”
  These historians locate the problem in Haeckel’s inclinations toward Naturphilosophie and in his adoption of the kind of Romantic attitudes characterizing the earlier biology of Goethe.  These charges of heresy assume, of course, that Darwin’s own theory harbors no taint of Romanticism and that it consequently remains innocent of the doctrine of recapitulation.  I think both assumptions quite mistaken, and have so argued.
  But against the charge of heresy, one can bring a more direct and authoritative voice, Darwin himself.
In 1863, Haeckel made bold to send Darwin his recently published two-volume monograph on radiolarians—one-celled aquatic animals that secret a skeleton of silica.  The first volume examined in minute detail the biology of these creatures and argued that Darwin’s theory made their relationships comprehensible.  The second volume contained extraordinary copper-plate etchings depicting the quite unusual geometry of these animals.  Darwin immediately replied to this previously unknown zoologist 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 quickly responded 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 thus judged Haeckel a true disciple, “one of the few who clearly understands Natural Selection” and one whose research ability and aesthetic sense lent considerable weight to the new evolutionary theory.  Darwin thus stands as a witness against later scholars who wish to cast Haeckel from the camp of the orthodox.
Of course, contemporary historians might argue that Darwin did not understand the full scope of Haeckel’s own biological ideas and that if his German were better he would have detected deviant tendencies in the work of his new disciple.  In this essay, I wish to provide further evidence that Darwin was not mistaken in his original evaluation.  The full argument for this position must be postponed, but a good start can, I believe, be made by following in measured step the road Haeckel took to Damascus.  
Early Student Years
Ernst Heinrich Haeckel was born 16 February 1834 in Potsdam, where his father Karl (1781-1871), a jurist, served as Privy Counselor to the Prussian Court.  His mother Charlotte (née Sethe,1767-1855) nurtured him on classic German poetry, especially that of her favorite Friedrich Schiller, while his father discussed with him the nature-philosophy of Johann Wolfgang von Goethe and the religious views of Friedrich Schleiermacher, who had been an intimate of the family, especially of Haeckel's aunt Bertha.  Karl Haeckel had a keen interest in geology and foreign vistas, which undoubtedly led his son to treasure the travel literature of Alexander von Humboldt and Charles Darwin, which the boy devoured, and later to yearn for a life of adventure in exotic lands.  Haeckel(s judicial heritage may also have fostered a lingering impulse to bring legal clarity, through the promulgation of numerous laws, into what he perceived as ill ordered biological disciplines. 
Medical School at Würzburg
Though Haeckel had harbored the desire to study botany at university, he acceded to his father’s wishes and, in August 1852, enrolled in the medical school at Würzburg.  The university at that time had probably the best medical faculty in Germany.  Students—some six hundred in 1852—came from all over to study with such luminaries as Albert von Kölliker (1817-1906) and Rudolf Virchow (1821-1902).  Kölliker taught histology and introduced Haeckel to what would quickly flower into a sweet delight—at least for one so disposed—namely, microscopic study; and Kölliker's just-published Handbuch der Gewebelehre (1852) became his vade mecum.  But the star of the faculty was Virchow, whose history of political engagement excited a frisson of danger in the active imaginations of his students.  His ideas concerning the cellular basis of life and disease proved just as radical as his politics had been; and his reputation for deep research and academic controversy ensured his lectures would be jammed.  His electrifying talent as a scientist indeed drew Haeckel to his classes, but his insulated and cool personality kept the two from becoming close—quite in contrast to Haeckel's relationship with Kölliker, with whom he would strongly disagree intellectually but would remain on warm personal terms throughout their years.  Virchow and Haeckel would later interact in proper professional ways, until, that is, the famous senior scientist began preaching the dangers of evolutionary theory for untutored minds.  In 1877, Virchow recommended to his colleagues that they not press for evolutionary theory to be taught in the German middle and lower schools, since, as he argued, it lacked scientific evidence, was an affront to religion, and smoothed the way to socialism.   Haeckel's sulfuric reaction to this admonition undoubtedly released a force building since his student days.
  


  
Haeckel did not take naturally to the idea of medical school and its likely consequence, clinical practice.  Two lines, though, seemed to have kept him tethered to medicine:  a tempered passion for the kind of fundamental science he experienced with Kölliker and Virchow; and a strategy for utilizing medicine to achieve the scientific vocation he envisioned from his reading of Humboldt.  Under the affable tutelage of Kölliker, he grew to love precise work in histology, especially since he had a talent with the microscope.  He could simultaneously peer with one eye through the lens and with the other draw in exquisite detail the minute structures of tissues.  "Vivant cellulae! Vivat Microscopia!" he exulted to his father at Christmas in 1853.  But it was Virchow's lectures during his second year that confirmed him in a resolve, made to his father, to stick with medicine.  He provided his father a description of the arresting experience:

Virchow's lecture is rather difficult, but extraordinarily beautiful.  I have never before seen such a pregnant concision, a compressed power, a tight consistency, a sharp logic, and yet the most insightful descriptions and compelling liveliness as are here united in lectures.  Though, if one does not bring to the lectures an intense concentration and a good philosophical and general culture, it is very difficult to follow him and to get a hold of the thread that he so beautifully draws through everything; a clear understanding will be taxed considerably by a mass of dark, quickly moving expressions, learned allusions, and a large use of foreign terms, which are often very superfluous.

Kölliker and Virchow, by the force of their personalities, made deep impressions on the fledgling researcher.  They taught him the value of bold hypothesis and precise empirical research.  But two other German scientists—by reason of their philosophical and aesthetic views—had a much more profound impact on Haeckel’s conception of nature and his future adoption of evolutionary theory.  These were Alexander von Humboldt (1769-1859) and Johann Wolfgang von Goethe (1749-1832).

The Aesthetic Science of Humboldt and Goethe
In his Voyage aux Régions Equinoxiales du Nouveau Continent, fait en 1799-1804 (Travel to the equinoctial regions of the new continent, made from 1799-1804, published 1807-1834), in his Anschichten der Natur (Views of nature, 1849), and especially in his famous Kosmos (Cosmos, 1845-1862), Humboldt attempted to formulate and plait together a great many empirical laws—those characterizing astronomy, chemistry, physics, geology, botany, and zoology.  He believed that the principles of those several disciplines touching on the phenomena of life all harmoniously articulated with one another, and thus demonstrated that "a common, lawful, and eternal bond runs through all of living nature."
  The task of the natural scientist, then, was to reveal this harmony of laws producing a unified whole, to work through the vast and wondrous diversity of nature to discover the underlying forms.  The harmony of nature, a cosmos, according to Humboldt, was discovered to both reason and poetic imagination.  He himself proposed many quantitative principles of plant morphology and biogeography.  But he was equally insistent about the necessity of cultivating the aesthetic aspects of nature, since aesthetic judgment was no less important for human understanding than mechanistic determination.  "Descriptions of nature," Humboldt observed in a Kantian vein,  
can be sharply delimited and scientifically exact, without being evacuated of the vivifying breath of imagination. The poetic character must derive from the intuited connection between the sensuous and the intellectual, from the feeling of the vastness, and of the mutual limitation and unity of living nature.

This same basic premise, that scientific judgments and aesthetic judgments about living nature have the same structure and aim—that they deliver to comprehension the unity and diversity of nature, but portend the sublime—this premise was of Kantian origin but likely of more immediate Goethean derivation.  It had been a subject of some conversation between Goethe and Humboldt during the many years of their friendship.

Goethe anchored the principle of complementarity of scientific and aesthetic judgment in his metaphysical monism, a conception Haeckel himself would adopt.  Goethe, following Spinoza, conceived of nature as harboring adequate ideas, archetypes that the naturalist had to recover in order to articulate nature in scientific law and theory, and that the artist had to comprehend in order to render natural beauty in painting and poetry.
   Haeckel's consumption of great quantities of Humboldt and Goethe during his medical school years caused his own ideas to pulse with their conceptions of science and art.  

The Research Ideal 
Goethean and Humboldtean ideas fueled Haeckel's own natural propensities.  During his medical school days, he was hardly a solitary figure.  He had good friends among his classmates, with whom he learned to lift a pint, at least on occasion; he also had several acquaintances among the faculty. 
  But in those moments of adolescent's deep reflections and inevitable anxieties, he found great consolation in the Romantics’ traditional resources—nature and poetry.  After dinner, with a friend or alone, he would often steal out into the countryside to savor the delights of nature settling into evening.  Or in the twilight of his darkening room, he would light a candle and pull down his Schiller, Goethe, or perhaps read from a translation of Shakespeare—a favorite of the Romantics.  

Though he often felt he had two souls dwelling in one breast—that of the "loving man," who feels deeply and kindles his passions with nature and poetry, and that of the "scientific man," who splashes cold reason on the emotions to achieve objective understanding—he yet conceived of a way to temper these disjoint inclinations.  This was through the Humboldtian vision of the researcher who works in exotic lands and occasionally attends to the medical needs of the natives.  He used this image to fortify his efforts at medicine, which he ever hated.  It was an adolescent dream, but one which, remarkably, would materialize in a few years.  

Perhaps no experience confirmed Haeckel in his goal of biological (as opposed to medical) research more than his new relation with the most famous physiologist and zoologist of his day, Johannes Müller.  In spring of 1854, Haeckel decided to take his summer term in Berlin.  Away from provincial Würzburg, he would indulge himself in this "metropolis of intellect," and, of course, visit with his parents and relatives.  He would also have opportunity to study with the renowned Müller.

During the summer term at Berlin, Haeckel attended Müller’s lectures on comparative anatomy and physiology.  The decisive experience with Müller, though came during the summer vacation.   At the end of August, 1854, Haeckel and his friend Adolph de la Valette St. George decided to travel to Helgoland (two islands in the North Sea, west of Schleswig-Holstein).  They planed to meet other student friends there for sea-weed collecting and rather desultory anatomical study—all to be refreshed by a good deal of sea bathing.  Most likely Müller's stories of collecting off the islands, along with other tourist delights, inspired them to go.  On the way they passed through the port city of Hamburg, whose shops carried exotic wares from all over the globe and whose streets could hardly contain the crowds of sailors, tourists, peddlers, and citizens of all stations and dress.  The harbor itself displayed to the entranced students a tangled forest of masts and rigging from ships that plied the seas of the world.  After a harrowing passage on a new three-masted iron steamer during a great gale, Haeckel and la Valette disembarked on the principal island of Helgoland in the late afternoon of 17 August.  They settled into a routine of sea-bathing at 6:00 a.m. and collecting and dissecting during the rest of the day.  It was a revealing experience for Haeckel, as he indicated to his parents:  "You cannot believe what new things I see and learn here every day; it exceeds by far my most exaggerated expectations and hopes.  Everything that I studied for years in books, I see here suddenly with my own eyes, as if I were cast under a spell, and each hour, which brings me surprises and instruction, prepares wonderful memories for the future."

Rather unexpectedly, Johannes Müller and his son Max arrived in Helgoland for two-weeks of research on echinoderms (starfish, sea urchins, etc.).   Müller immediately invited Haeckel and la Valette to accompany his son and him on their fishing and research expeditions.  The friendship of his revered teacher and the marvel of the invertebrates they brought up for study each day irrevocably altered the course of Haeckel's research interests, from botany to marine invertebrate zoology, a transition sealed with the publication the next year of his maiden research article in Müller's Archiv.
  

Haeckel extended his stay in Berlin through the winter semester of 1854-1855 but returned to Würzburg the following spring.  He spent the summer term of 1855 in clinical training and in the fall would commence with the actual treatment of patients.  During the summer, though, he also found time to take a small course in the dissection of invertebrates offered by the Privatdozenten Franz Leydig (1821-1905) and Carl Gegenbaur (1826-1903), both of whom worked with Kölliker.  Haeckel's clinical experience was confined usually to the poor and destitute of Würzburg, and the cases with which he dealt—in children, for example, horrible worms, rickets, scrofula, and eye diseases—did little to stimulate his appetite for the practice of medicine.  The only part he really enjoyed was the post-mortem anatomies, of which there seemed to be no short supply.  His salvation during this period lay in the tutelage of Virchow, who encouraged the young student in pathological anatomy.  Virchow oversaw Haeckel's next two publications, which embroiled him in a controversy with his mentor's opponents.
   "But how sweet to be attacked in defense of Virchow," he wrote to his parents.
  After a successful competitive anatomy exam, Haeckel became Virchow's assistant for the summer of 1856, and harbored the hope that the great man would take him along in the autumn to the University of Berlin, to which the renowned scientist had been called.  But during that summer, Haeckel began again to despise the clinical practice of medicine and longed to be able to pursue what he thought his true vocation—biological research.  Moreover, though his relationship with Virchow was cordial, the cool and reserved character of the professor ill complemented the passionate and volatile nature of the student.  

After the tedious summer weeks of clinical work, Haeckel was invited by Kölliker to travel with him to Nice for collecting and anatomical study of invertebrates.  Haeckel rejoiced at the opportunity, made good with the help of some one hundred-fifty Reich's dollars from his father.  On the beautiful French Riviera, the company met Johannes Müller, and the whole experience convinced the young scientist that he had entered paradise.  But the bliss of biology gave way again to dreaded medicine, and in the winter semester of 1856-1857, Haeckel retreated to Berlin to prepare his medical dissertation, which he wrote under the guidance of Leydig.  His study was on the histology of river crabs (De telis quisbusdam Astaci fluviantilis),
 a subject of conveniently ambiguous disciplinary direction.  He received his doctorate in March 1857, and then felt compelled to spend the summer in Vienna for further clinical study, to prepare for the state medical exam, which, after more anxious preparation in Berlin during the winter semester, he passed the following March.  

During his medical education, Haeckel became ever more passionate about his vocation, not that of a physician, but that of a biological researcher, one whose ideal was formed in the exacting microscopical work done under the guidance of Kölliker and Virchow but whose deeply rooted inclinations drew him toward the kind of science practiced by Humboldt and Goethe.  


Habilitation and Engagement
After passing his state medical examinations, Haeckel laid plans for the prosecution of his true vocation, research science.  He arranged with Johannes Müller to conduct his habilitation study at Berlin—the habilitation, with its required monograph, being a prerequisite for an academic position.   During this period, though, Müller suffered from the deepest of depressions, which led him to the ultimate solution.  He took his own life with an overdose of opium—at least that was what Haeckel suspected.
  Haeckel was devastated, not simply because of a lost opportunity, but because he truly revered and loved the man.  

Haeckel's academic ambitions brightened when another Müller protégé, Carl Gegenbaur, his friend from Würzburg, invited him to visit Jena, where Gegenbaur had become ordinary professor of anatomy in the medical faculty.
 During the visit in May 1858, Gegenbaur offered intimations of support, and more straightforwardly asked Haeckel if he would care to travel to Messina in October with him.  To Haeckel it seemed a dream materialized, and he quickly said yes. The dream began to dissolve, however, when Gegenbaur and Moritz Seebeck (1805-1884), the curator of the University, took him aside to offer the advice of wisdom and age, that he should not even think about marriage lest his scientific career sink before being properly launched.  That evening, with obviously troubled conscience, Haeckel sat down to write of this conversation to Anna Sethe, his first cousin and the woman to whom he had become secretly engaged two days after Müller’s burial.

Haeckel had first met his cousin at the wedding of his brother Karl and Anna's sister Hermine.  In his diary for 21 September 1852, when he was eighteen and she seventeen, he penned:  "Celebration at Karl's wedding.  Anna Sethe as an elf!  Dancing.  I knew how but couldn't dance and sat (as usual when others are having fun) in a melancholy mood by myself in the back of the room."
   Haeckel would see Anna from time to time at various family gatherings.  In 1856 she came with Haeckel's parents to visit him in Würzburg.  After the death of her father, she and her mother moved to Berlin in 1857, during the time Haeckel spent working on his dissertation.  Through the next year their relationship ripened, and in precipitous passion at the time of Müller's death, he asked her to marry him.  It was only two months later that Gegenbaur and Seebeck offered their peremptory advice, which was often repeated by friends and relatives to whom he reveal his secret.
 

The difficulties of managing both marriage and a career—a career that had not even really begun—agitated Haeckel through the summer of 1858 and beyond.  But simultaneously he came to perceive Anna as the lodestar of his life—even more, as an all-consuming love that gave meaning to his work and, it is no exaggeration, to the universe.  She was in many ways the young, long-haired, blond, blue-eyed scientist's female double, either in blood or in his own imagination, as his description for a friend suggests:  

A true German child of the forest, with blue eyes and blond hair and a lively natural intelligence, a clear understanding, and a budding imagination.  She puts no stock in the so-called higher and finer world, for which I hold her even higher since she was brought up in it.  She is rather a completely unspoiled, pure, natural person.

Haeckel's letters to Anna over the period of their courtship express three intertwined themes:  his love for her; his hopes of landing a professorship, which would allow them to marry; and his exuberant and irrepressible attachment to nature, an emotion that at times seemed to rival that for her.  But through this period, the latter themes gradually become submerged in an overflow of desire for Anna.  "How our souls have already so closely and strongly grown together," he exclaimed to her in August, "so that absolutely nothing can separate them and so that every thought and every action are able to be realized only with and in the 'other ego.'"  He thought of her love as a kind of salvation, a life-line that would pull him back from the dark abyss of materialism toward which he felt himself dragged by his science.  "When I press through from this gloomy, hopeless realm of reason to the light of hope and belief—which remains yet a puzzle to me—it will only be through your love, my best, only Anna."
  

Their growing love pressed them to reveal officially what by mid-summer most of their friends knew already; and so on 14 September 1858, in Anna's new family home in Heringsdorf (north of Berlin on the Baltic Sea), they announced and celebrated their engagement.  Two weeks later Haeckel wrote to his fiancée from Berlin, recalling with febrile delight their Sunday morning walk on that festive day. 
My gay, frisky roe trotted by my side, happy and free over rocks and roots, slipping through thorns and thickets.  [They sat down on the green-moss bank] and your sighing breath, your warm cheek on mine announced to me at every blissful second that sweet unspeakable happiness that I held in my arms, close and sure, so that I might never, never lose it.  Then we lay on my good old plaid, placed on the natural bed of the forest, upholstered with dry beech leaves, sloping down on the side, at the foot of two old boughs, and we peered through the thousand smaller and larger holes carved out for us between the round, green leaves up into the deep blue cloudless sky, whose bright sun so wonderfully shown on the happy pair as if it rejoiced with them.  O Anna, those were moments I will never, never forget, moments of the greatest human happiness, the most happy because the individual himself is completely forgotten; he removes himself purely and completely from the dirty, spotted veil of a suffering personality in which he is wrapped, and lifts himself up and beyond into a full and pure intuition of the other in the joy of an absolute giving to the other.  One forgets heaven and heart, past and future, and lives purely and completely in the present.  Here Faust himself could exclaim, (Tarry a while, you are so beautiful,( so he might secure the moment which sadly only too quickly dissolves.

In the August prior to their engagement, Haeckel had traveled again to Jena, invited by Gegenbaur for the celebration of the three-hundredth anniversary of the University.  During this visit his new mentor mentioned that he would likely not travel to Italy, and so their planned trip together would be cancelled.  Haeckel decided he had to make the trip nonetheless, even if he had to go it alone.  It would be an excursion not simply to secure a subject for his Habilitationschrift, but also one of Bildung, of intellectual and personal formation.  He planned to spend the spring of 1859 in Florence and Rome studying art, the summer in Naples, where he would begin his marine research, and finish in Palermo and Messina in winter.  As a version of the kind of trip he always dreamed of, he expected his travel would "reform and give rebirth to my whole outlook on life."
  Both Haeckel’s itinerary and his sentiment echo Goethe’s, as described in the poet’s Italienische Reise (Italian journey, 1816-1829).
  Love and Research in Italy
On 28 January 1859, Haeckel left Berlin and traveled back to Würzburg to collect materials and equipment.  He then went on to Luzerne, Genoa, and on 6 February he arrived in the artistic heart of Italy, Florence.  But for Haeckel, the heart beat dull and weak.  He intended to study and copy the masterpieces that seemed to hang from every wall of the city.  But quickly he grew weary of the incessantly repeating themes—like Noah's Flood, biblical stories gushed from every wall.  And then there were the countless Madonnas:  Mary as a child, the Annunciation, the Birth, the Domestic model, the Grieving Mother, and now as a French woman, an Italian, a German, or a Spaniard, and each depicted in the habits of every century.  The art was too religious, too Catholic, too much for Haeckel's north-German sensibilities.  He traveled to Pisa for relief in mid-February, but again he was surrounded by artful Virgins. 

The Eternal City, which he reached on 23 February, seemed even more heavily caked with the cloying oils of southern religious sentiment.  But yet worse, almost daily the streets of the ancient city would be choked off with religious processions in celebration of one of the innumerable saints of the Roman calendar.  He would see cardinals from this or that cathedral riding in their gilded coaches and displaying to the poor of the city their scarlet robes bedecked in jewels.  He wrote to Anna that "had I not already during the last years—through a study of nature, pressing into her depths and finest parts—discarded the Christianity of the theologians, here in Rome I would surely become a pagan."
 

Beneath the façade of the citadel ruled by "the Pope with his band of Christian barbarians," Haeckel found the ancient city of Virgil, Horace, and Cicero.  In the moonlight, he would walk through the ruins of that ghostly civilization and conjure up the shade of Goethe, who had passed along the same way during his own Italian journey three-quarters of a century before.
  But unlike Goethe who could delight in the pomp of Catholicism, the craft of the Jesuits, and the decadence of the streets (especially its women of easy instruction), Haeckel felt suffocated.  He left Rome on 28 March and traveled to Naples where he had to get to the chief business that brought him to Italy, biological research. 

Naples was no joy.  He had barely adequate accommodations, with constant noise from the streets.  In the spring the weather was awful—frequent rain interrupted by oppressive heat, and the unremitting winds of the Sirocco out of North Africa.  Nor did the Neapolitans elevate his estimation of humankind:  "The dishonesty, superficiality, thoughtlessness, the swindling selfishness overreaches all the usual bounds and for a true German this is all doubly painful."
  Anna diagnosed his unhappiness in Naples as a consequence of his loss of religious faith.  Haeckel agreed with this analysis, but protested that even if he were ten times as unhappy, he could "never again accept an arbitrary dogma."  "The fruit of the tree of knowledge," he wrote to his Eve, "is worth the loss of Paradise."
  

Despite his discomforts, Haeckel settled for almost six months in Naples, until mid-September.  After he had gotten a modestly regular and reliable supply of catch from the local fishermen, he spent most of his day—roughly from 9:00 a.m. to 5:30 p.m.—in examining and describing the various invertebrates that slithered across his table.  But he had no direction in his research, and many creatures easily slipped through the gaps in his knowledge.  He began to despair of ever becoming master of the field and of discovering something significant, which did not boded fair for attaining an academic position and marrying Anna.  Despite her constant efforts to cheer him, the lines of Faust came liquid to his pen:  "I am plagued by no scruple or doubt, nor do I fear hell or the devil; yet all joy has been ripped from me, and I do not imagine I can know anything aright or teach anything to better men and convert them."

Friendship with Allmers and Temptations of the Bohemian Life
On 17 June, no longer able to stomach the city, Haeckel took palette and easel, and slipped across the bay of Naples to the beautiful island of Ischia.  Under a sunny sky and surrounded by mountains and small forests, ripe for sketching or botanizing, Haeckel's mood shifted to contentment and then to something like happiness.  But what made the trip more than a mood elevator was his meeting there with the poet and painter Hermann Allmers (1821-1902), who would become his life-long friend.  Haeckel found in Allmers the odd complement.  Allmers was fourteen years older, gnome-like in appearance, and possessed of a "colossal Bedouin nose"
—the opposite of the tall, golden, and strikingly handsome young scientist.  The magnetic contrasts reached down to the souls of each, as Haeckel reported to Anna:

Allmers is above all a poet.  He sees the whole of life, with all its light and shadowy sides, only from the beautiful, misty perspective of poetry, and so constitutes in this idealism a stark contrast to my natural-scientific realism, which strives to discard this misty, yet so very beautiful, gown and to view reality generally in its naked truth.

These complements of talent and attitude—running over a deeper sexual feeling— supplemented, however, the more repressed inclinations of each:  Allmers could botanize with exactitude, and Haeckel often very happily would lose himself "in the misty distances of a dreamy poetry."

Haeckel's friendship with Allmers slowly drew him away from steady work in biology.  In August they sailed to Capri, where they would spend the month leading a bohemian life of wandering through the country side, bathing, and painting.  Capri seemed to Haeckel the realization of the dreams of his youth, dreams arising out of reading Robinson Crusoe and of Humboldt's and Darwin's travels, even if this Italian island melted into a glow the hardships described in those earlier works.  With the beauty of the island, the companionship of the other artists there, and the deepening friendship of Allmers, Haeckel was tempted to abandon his thus far fruitless research and spend his days in landscape painting—his great delight—and his nights in dancing the Tarantella, as he had on the night of their departure from Capri.  What restrained this possibility was that Haeckel recognized his talent with water colors was somewhat less than his aspiration, and, of course, it was obvious that the life of the bohemian did not pay very well, certainly not enough to support a wife, his Anna, to whom he felt ever closer.  
Haeckel's itinerary now dictated he leave for Messina, the Sicilian city where his revered teacher Müller had spent so many profitable days.  Forty-eight hours after they returned from Capri, Haeckel and Allmers arrived in Messina, on 10 September 1859.  They spent five weeks together traveling around the island by ship, wagon, mule, and foot.  Compared to Capri, which remained his "Italian Paradise," Sicily was disappointing in its quite ordinary flora and fauna.  The forest had almost disappeared, and the cities had little to recommend them.  Only ancient ruins offered some interest to the travelers.  Haeckel found the Sicilians more to his liking than the Neapolitans, though only by a breath.  "The Sicilians," he wrote Anna, "even if they are not comparably so depraved, so bereft of all virtue and honor as the completely bovine Neapolitans, they are, nonetheless, such a miserable group that a sensitive German conscience could never be reconciled to their superficial considerations and aspirations."
  

In mid October, Allmers had to leave, and Haeckel at last turned to work.  He justified to Anna and more especially to himself his time in Italy thus far as necessary for the development of his mind, his character, for the deepening of his appreciation of natural beauty.  It was the sort of Bildung experienced by Goethe on his own Italian journey, and Haeckel hoped for some comparable outcome.
  

The flood of creatures that welled up in the seas around Messina, "the Eldorado of zoology," he called it, drove Haeckel to despair of seizing and reducing to actuality that great wealth of possibilities.  Not only was he delivered of unusual species and genera, but of whole families, orders, and classes never before described, beautiful and astonishing animals—siphonophores, petropods, heteropods, radiolaria, medusas, and so on.  As the mountain buried him in its avalanche of goods, Haeckel pulled back into thoughts of the artist's existence, which promised "a rich, creative, colorful life of imagination, while that of the scientist offers a sober, cold, anatomical effort of reason that always soon leads to negation and skeptical dissolution, a reason that is oriented to a possible understanding of natural wonder that we can never comprehend."
  What kept him from casting off his plans—which now desiccated into that of "a repressed professor who in Jena or Freiburg or Tübingen or Königsberg or in some other small, petty university, every semester must take his one-and-a-half to three students and 'here and there, back and forth, lead them by the nose'"—what constrained him on that gloomy professorial path was the image of the bright presence of Anna, who awaited at the end.  Haeckel's despair at this juncture formed the negative image of his recent, glorious experience with Allmers and the desire for the distant Anna.  But the bitter taste of research would quickly turn sweet as the topic for his Habilitationschrift began to congeal.

Radiolaria
At the end of November, with just a few months left for his research in Italy, Haeckel 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.
  When he had traveled in the summer of 1856 with Kölliker to Nice, they unexpectedly met Johannes Müller, who had been collecting there.  At that time Müller had been working on the radiolaria, and he himself returned to St. Tropez in 1857 to complete his research.  Müller's short monograph on these animals was his final publication, appearing just after his death.
  Haeckel had the foresight—or perhaps just a 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 to Anna 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:

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.
  (With the dredging expedition of the Challenger, which traveled around the world in the 1870s, Haeckel added several thousand more radiolarian species to his catalogue.)
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 had earlier cultivated a circle of friends and patrons, including the Director Wilhelm Peters (1815-1883) and the eminent Christian Ehrenberg (1795-1876), presiding secretary of the Berlin Academy of Sciences.  Initially Haeckel prepared a report on his radiolarian work that Peters presented to the Academy of Sciences.
  The report carefully described the new species he had discovered and analyzed their internal structure, something never before done.  Haeckel(s work remains today the starting point for further explorations with the scanning electron microscope.  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 radiated a great number of stiff, thread-like pseudopodia.  Depending on the family, the skeleton either surrounded the central capsule (as with the solitary Polycystinae or Eucyrtidium, fig. 3)
 or extended into the capsule (as with the Acanthometra and the colonial Polycystinae).
  All of this was reiterated, with an elaboration of the systematics of the known species, in Haeckel's Habilitationschrift, rendered into Latin and completed in 1861.

Yet 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, his 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 when he received it from Haeckel and which would be awarded the prestigious gold Cothenius medal of the Leopold-Caroline Academy of German Scientists (1863), displayed through its over 570 pages of the first volume and the 35 copper plates of the second many extraordinary features.  I will mention just a few of the more significant.

First, with his discoveries Haeckel increased by almost half the number of known species of radiolarians.  Second, he provided the most careful description of the distinguishing characteristics of the skeletons and soft parts, including extraordinarily exact measurements, given his instruments.  His discrimination of the central capsule and the associated smaller vesicles, as mentioned above, set the foundation for later anatomical research.
  Third, in anticipation of the kind of chorological considerations he would develop in later work, he specified the various seas in which a given species lived and the depths at which it could be found.
  Fourth, and of considerable significance, he 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 of 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—Charles Darwin's Origin of Species (1859).  Haeckel first looked into Bronn's German translation of Darwin 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 Ehrenberg and Peters both 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 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 monograph, he again opened up the Origin and, as he related to Anna, "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 Darwin(s translator, the great paleontologist and morphologist Heinrich Georg Bronn (1800-1862).  Bronn had added a concluding chapter to his translation of the Origin in which he evaluated the merits of Darwin(s accomplishment.  He had high praise for the ingenuity and provocative character of the hypothesis.  Yet, he declared, it remained just that, a hypothesis, only a possible scenario of life(s history:  

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.

Haeckel believed he could provide the required positive proof of descent.  Through the next decade and a half he would cultivate evidence of great power that he thought would strengthen Darwin(s original conception, as well as lead to further important theoretical articulations.  His appetite for this endeavor, though, was first sharpened by his radiolarian work.  

In Die Radiolarien, Haeckel boldly sided with the English scientist.  He 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 seemed to confirm it.
 He even suggested that one genus, the Heliosphaera, might be regarded as the Urtype (fig. 4),
 since its symmetrical morphology and fundamental structure suggested how it might have been transformed into the other types.
  In this light, Haeckel constructed a genealogical table that indicated the kind of descent relations these animals might actually express.
  

Haeckel's adoption of Darwin's theory was made smooth by reason of three features of his intellectual situation.  First, the actual fact of several intermediate species-forms between the major groups of radiolaria begged for an evolutionary interpretation.  Second, Haeckel's still-revered teacher, Rudolf Virchow had, in 1858, declared that the mechanistic view of life, which he believed the only scientific outlook, required the conception of a transmutation of species.
  Finally the morphological tradition in which Haeckel was schooled, with its emphasis on homology, could easily be turned to evolutionary account.  That morphological tradition also makes comprehensible why Haeckel would choose the genus Heliosphaera as the type of the progenitor of the phylum.  Most morphologists—such as Bronn and Haeckel's friend Victor Carus, the later who emend the former(s translation of the Origin—emphasized that the most symmetrical animal form (within particular constraints) served as the fundamental type whence the other forms could be conceptually derived by regular transformations.
  The quite spherical Heliosphaera actinota thus seemed to Haeckel the probable Urspecies of the phylum (fig. 4).

Aside from the evidence of family relations among the radiolaria—and the insight provide by reading Darwin—other more subjective, personal reasons may have inclined him to cast his lot with the new theory.  In a long footnote to the section that showed how his work supported Darwin's, he referred to a clarion passage at the conclusion of the Origin in which the English scientist issued a call to all the up-and-coming young naturalists to judge his ideas without prejudice.  The note indicates that one, zealous young iconoclast heard the resounding message:

I cannot let this opportunity pass without giving expression to the considerable astonishment I felt over Darwin's exciting theory about the origin of species.  I am moved to do this even more because of the German professionals have found this epoch making work to be an unhappy presumption; they make this charge partly because they seem to misunderstand his theory completely.  Darwin himself wished that his theory might be tested from every possible side and he looked "with confidence toward the young and striving naturalists who will be able to judge both sides of the question without partiality.  Whoever is inclined to view species as changeable will, through the conscientious admission of his conviction, do a good service to science; only thereby can the mountain of prejudice under which this subject is buried be generally avoided."  I share this view completely and believe for this reason that I must express my conviction that species are changeable and that organisms are really related genealogically.  Though I have some reservations about extending Darwin's insight and hypothesis in every direction and about all his attempts to demonstrate his theory, yet I must admire in his work the first, earnest and scientific effort to explain all appearances of organic nature from one excellent, unitary view point and his attempt to bring all sorts of inconceivable wonders under a conceivable law of nature.  Perhaps there is in Darwin's theory, as the first effort of this sort, more error than truth. . . .  The greatest confusion of the Darwinian theory lies probably herein, that it does not rest upon the origin of the urorganism—most probably a simple cell—whence all others have been developed.  When Darwin assumes for this first species a special creative act, it seems of little consequence, and it seems to me not seriously meant.  Aside from this and other confusions, Darwin's theory already has performed the immortal service of having brought the entire doctrine of relationships of organisms to sense and understanding.   When one considers how every great reform, every strong advance has found a mighty opposition, the more he will oppose without caution the rooted prejudice and battle against the ruling dogma; so one will, indeed, not wonder that Darwin's ingenious theory has, instead of well deserved recognition and test, found only attack and rebuff.
  

Haeckel's support for Darwin's theory and his desire thereby to be accounted among the Darwinians would be reciprocated in Darwin's own declaration, some years later, that most of his ideas about human evolution (in the Descent of Man) had been antecedently confirmed by Haeckel—so in this, and other respects, Darwin could be accounted an Haeckelian.
  But in Haeckel's radiolarian work, the feature that initially captured Darwin's admiration—and must that of any contemporary reader—was the artistic representation of the radiolarians.  

Haeckel himself drew the figures that were transferred to the thirty-five copper plates used for printing volume two of his book.  His work required an extremely precise technique with the microscope, so small and delicate were these creatures.  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.
  The principles of systematic display were not, however, genealogical, as perhaps might be expected from a budding evolutionist—thus the species Heliosphaera actinota (fig. 4), which served as the model of the Urtype, only came with plate 9, not plate 1.  The chief principle of ordering was, as he termed it, "natural"; but the order displayed a Goethean kind of nature, namely the morphology of skeletalization.   So, for instance, he began plate 1 with a species of Thalassicolla, which lacks a skeleton (fig. 5)
; plate 2 displays two aspects of Aulacantha scolymantha, which has some spiculae, and Thalassicolla zanclea and Thalassolampe margarodes, both of which lack any hard parts; plate 4 illustrates again Aulacantha scolymantha, along with forms (from different families and under-families) that have surrounding skeletons—namely, Acanthodesmia Prismatium tripleurum, Litharachnium tentorium, and Eucyrtidium lagena.  Yet, as is evident from these examples, principles other than the simply morphological governed his arrangement of the sequence of illustrations.  Two further principles operated.  The first was that of discovery—with a few exceptions, he only represented those species he himself had found during his stays in Italy and Sicily; the already known species were simply described in the text.  The second principle according to which he arranged his illustrations was aesthetic—each plate displayed conspicuous symmetries of form and color, and striking variability and individuality of these same qualities (see plates 2 and 4, figs. 6 and 7).  This second principle prevented an organization that strictly followed the gradual skeletalization of the animals.  In later monographs, Haeckel's illustrations would more closely unite the morphological and the genealogical orders into one evolutionary tableaux of systematic arrangement.  The considerations of form, color, and variability would, however, remain constant.  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

Haeckel’s habilitation had been a great success.  And shortly after he published his two-volume radiolarian book in March of 1862, he was advanced to extraordinary professor at Jena.  With his professional and financial security established, he was able to marry Anna, the individual whose love made his success possible.   Immediately he began lecturing on Darwin’s theory both at Jena and at various professional meetings.  He dared to send a copy of his book to Darwin.  He followed his gift with a letter that sketched the steps of his conversion to the new theory and indicated its spread in Germany.  The letter was sent 9 July 1864 and provides a vivid indication of the fidelity of his new faith.

My dear Sir, 


I found your letter [thanking him for the gift of his book], which had been written several months ago, when I returned from a zoological trip to the Mediterranean.  Your letter has given me great pleasure.  It has also provided me opportunity and personally the decided honor, Sir, to express the extraordinary esteem I have for the discoverer of the "Struggle for Life" and "Natural Selection."  Of all the books that I have read, none has made so powerful and marked an impression on me as your theory of the origin of species [Ihre Theorie über die Entstehung der Arten].  In this book I find at once the harmonious solution to all the fundamental problems of which I have labored for an explanation since the time I had learned to know nature in her authentic state.  Since then I have studied your theory—I say without exaggeration—daily, and whether I study the life of man, animals or plants, I find in your descent theory the satisfactory answer to all my questions.


Since you must have a certain interest to learn of the spread of your theory in Germany, allow me to impart this.  Most of the older zoologists, and among them many of considerable authority, are among your most enthusiastic opponents.  On the one hand, these men have lost, through a life spent in the old accustomed dogmas, the ability to view impartially what is new as worthy and correct—even truth itself; on the other hand, they lack the courage to admit their actual belief in the truth of the descent theory.  Many attempt to correct their earlier false views and so, finally, are not able to comprehend the whole of nature with one overview, since the painstaking study of details and the analytic investigation of particulars does not permit a general perception of nature.  


Yet among the younger naturalists, the number of your committed and enthusiastic followers grows from day to day; and I believe that in a few years their number will be as large, perhaps, as the number of your committed followers in England itself.  The Germans on the whole (as far as I can judge) are not so constrained by religious and social prejudices as the English—though in respect of political maturity and in relation to full development they are rather behind. . . .  The academic lectures, which I myself and a few of my younger colleagues conduct on your theory, appeal not only to students of natural science and medicine, but also are heard by philosophers and historians, and yes, even theologians.  For the historians, a new world is opened, since in the application of descent theory to human beings (as Huxley and Vogt have so happily attempted), they find a way to connect closely the history of human beings with natural history.  Indeed, it is here in Jena that we have particularly favorable ground for the development and spread of such reformational teaching, since in all respects we have here the greatest freedom—while at other universities—for instance Göttingen and Berlin—many restrictions and general rules hinder more free intellectual action.  Yet one may hope that the progressive development that one hears has begun in all quarters of Germany will defeat, now and again, the opposing elements and that the results of your theory will be correctly understood and adopted.


Perhaps you will allow me to relate to you a few personal matters concerning your theory, since I have devoted my life to it and direct all my activities to making it known.  I had decided to do so immediately after I came to know it.  In my first major work, a monograph on the radiolarians (Berlin, Reimer, 1862), I mentioned your theory along the way (p. 232, in the note), and attempted to construct a genealogical table of the relationships of these animals.  Then, last year, I seized the opportunity in Stettin for the first time, at the meeting of the German Naturalists, to bring the question into the discussion; this resulted in a rather lively debate.  Though I was strongly attacked by a very eloquent speaker, Dr. Otto Volger from Frankfurt, I yet won many friends for you theory and Virchow, our greatest scientific physician, also spoke favorably on it.  

Presently I am busy with a large work on coelenterates, the animals which, because of their complicated sort of development, show very well their common descent from one original form.  On the coast of Nice this spring, I spent a long time studying Medusae.  I was astonished at the extraordinary spread of individual variations that occurs in some of these animals.  One often finds the formation of the essential parts of individuals of one and the same species to be greater than those between different species of a genus and, indeed, between several genera of one and the same family.  With your permission, I will send you next year my work on this subject. . . 

Although I am only 30 years old, a terrible fate, which has destroyed my whole happiness in life, has made me mature and resolute.  It has hardened me against the blame as well as the praise of men, so that I am completely untouched by external influence of any sort, and only have one goal in life, namely to work for your decent theory to support it and perfect it.


Please forgive me, Sir, for having taken up your precious time with this long letter.  It was for me a vital necessity to express to you at least once those things that move me daily in my tasks and that suffuse all my work.  "When the heart is full, the mouth overflows."


My friends and colleagues here, the comparative linguist August Schleicher, and the comparative anatomist Carl Gegenbaur, with whom I so often share my strong conviction of the pure truth of your teaching—they send their best wishes.  I hope, Sir, that your health improves and that for a long time you will be ready to fight the good fight for the truth and against human prejudice.  I remain with the great respect, yours very truly, 


Ernst Haeckel.


In the conclusion of this letter, Haeckel hinted at a tragedy that had recently befallen him.  On February 16, 1864, his thirtieth birthday, the same day that he received notice that he had been awarded the Cothenius medal from the Academy of German Natural Scientists for his radiolarian book, his beloved wife of eighteen months suddenly died of a mysterious fever.  Haeckel was devastated, so much so that his parents and brother thought he might commit suicide.  This tragedy would scar him for the rest of his life.  Even in his late sixties, as his birthday would come due, he would experience that constantly renewed depression and again turn his thoughts to suicide.  This tragedy also led him to replace a now-extinguished religious faith with a new kind of fervent conviction—Darwin’s theory of evolution.  In future Haeckel would not only defend Darwinism against the infidels, but he would pour hot vitriol on all who attacked the theory.   Moreover, he would distance himself from those heretics who either virtually eliminated the role of natural selection—like Spencer—or who thought natural selection the only mechanism of species change—like Weismann.  

Contemporary scholars who yet perceive in Haeckel the apostate do so, I suspect, because of the way he absorbed Darwinian theory into his decidedly Romantic and volatile character.    There is little doubt that Haeckel’s personal crisis caused him to advance evolutionary theory with a determination and excess that stood in marked contrast to the more sober demeanor of the mature Darwin.  But the intellectual components of his theory hardly differed from that of the master himself.  The zeal, though, was distinctively his own.
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