Kant, Blumenbach, and Vital
Maternalism in German Biology

By Timothy Lenoir*

NE OF THE MOST INTERESTING and previously unexplored chapters in

the history of German biology is the role of Immanuel Kant in helping to shape
the theoretical foundations of the life sciences between 1790 and the late 1840s. There
are numerous indications that the new physiology which emerged during this period
was indebted to Kant for many of its central methodological insights. Indeed we learn
from Helmholtz’s correspondence that in order to understand Johannes Miller’s
lectures fully his spare moments had to be filled with reading Kant. In his work Uber
den Materialismus der neuen deutschen Naturwissenschaft, Schleiden pointed to the
central importance for the new biology of the approach to vital phenomena advo-
cated by Kant in the 1790s.! When we couple such remarks with recent studies which
indicate that the traditional portrait of Johannes Miiller as a vitalist must be re-
evaluated, that Miller’s vitalism, if it can be called that, was of a “materialist” sort
not in any way to be considered as rooted in the idealism of the Naturphilosophen,?
then the potential significance of Kant’s philosophy of biology for early-nineteenth-
century developments takes on important new dimensions.

The present study is based on the conviction that a reconstruction of the path
through which Kant’s methodological insights were first integrated in a systematic
and concrete manner into the work of a biological theorist will shed important new
light on the development of the life sciences in the period 1790-1850. The biological
theorist I have in mind is Johann Friedrich Blumenbach (1752-1840), the Gottingen
anthropologist and comparative anatomist. A detailed analysis will demonstrate that
from the late 1780s to the late 1790s Blumenbach’s ideas on natural history under-
went a thorough revision in light of Kant’s analysis of the conceptual foundations
required for the construction of a scientific theory of organic form. Kant’s treatment of
the question of race in terms of a construct he called the Stammrasse, and the specific
manner in which he attempted to ground that concept on Blumenbach’s theory of the
Bildungstrieb—conceived as an organic version of a Newtonian force, a mechanico-
teleological drive operating materially within organic bodies to give rise to their
determinate structures—Iled Blumenbach to realize the consequences that his own
views, as modified by Kant, might hold for the construction of a general theory of
natural history.
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Although the analysis offered here will deal chiefly with the relationship between
Kant’s philosophy of biology and the development of Blumenbach’s theory of
organic form, this careful treatment of the original problem context is intended to
serve as preparation for understanding the dimensions of research to which these
ideas gave rise in the works of others. For these ideas were not stillborn. In fact they
provided a framework for the researches of Blumenbach’s most illustrious students:
Alexander von Humboldt, Karl Friedrich Kielmeyer, Heinrich Friedrich Link, Georg
Reinhold Treviranus, and Christoph Girtanner. In the writings of those men we will
find an amplification and further elaboration of the principal ideas set forth in the
works of Kant and Blumenbach. Moreover, this theory, the spirit of which is best
captured by the term “vital materialism,” did not remain confined to the works of
Blumenbach and his students. Although the basis for the claim can only be hinted at
here, one of the main intentions of the present study is to suggest that vital material-
ism as illustrated in the works of Blumenbach, Kielmeyer, Humboldt, and others in
the “Gottingen School” served to guide later empirical developments of the life
sciences in early-nineteenth-century Germany. A brief discussion of its appearance in
the writings of such significant figures as Karl Ernst von Baer and Hermann Lotze
will provide ample evidence that vital materialism may have served as a significant
unifying model for biological research in Germany in the first half of the century.

BLUMENBACH’S EARLY WORK: INTELLECTUAL CONTEXT,
DEVELOPMENT, AND AFFINITIES WITH KANT

Two factors prompted Blumenbach to take deep notice of Kant’s work: the aims of
the two men in constructing a general theory of natural history as well as the means
for achieving it were similar, and Blumenbach discovered in Kant’s writings a way to
resolve certain inconsistencies in his early approach to this problem. Kant’s writings
reveal only three direct references to Blumenbach, but they mark the close sympathy
between their approaches to nature. In a footnote to his treatise “Uber den Gebrauch
teleologischer Prinzipien in der Philosophie” (1788),> Kant praised Blumenbach’s
critique of the idea of a Stufenfolge of beings set forth in his Handbuch der
Naturgeschichte (1779) as well as the theory of generation enunciated in the treatise
Uber den Bildungstrieb (1781). In the Kritik der Urteilskraft (1790) Kant argued that
the theory of organic form must be based on an epigenetic theory of development and
that no one had done more in the way of properly conceptualizing the theory of
epigenesis than Blumenbach.4 In a letter to Blumenbach composed in August of 1790
Kant informed him explicitly about what he found so interesting in his works: “Your
works have taught me a great many things; indeed your recent unification of the two
principles, namely the physico-mechanical and the teleological—which everyone had
otherwise thought to be incompatible—has a very close relation to the ideas that
currently occupy me but which require just the sort of factual confirmation that you

3Immanuel Kant, “Uber den Gebrauch teleologischer Prinzipien in der Philosophie,” in Kants gesam-
melte Schriften, ed. Koniglich Preussischen Akademie der Wissenschaften, Vol. VIII (Berlin: Georg
Reimer, 1912), p. 180n. A complete reference for the relationship between Kant and Blumenbach is
provided by Gottfried Martin, ed., Allgemeiner Kantindex, Personenindex, 2. Stufe, in Kants gesammelte
Schriften, Vol. XXII (Berlin: De Gruyter, 1967), pp. B110-113.

4Immanuel Kant, Kritik der Urteilskraft, in Kants gesammelte Schriften, Vol. V, p. 424[§81]. Unless
noted otherwise, all translations of this work are taken from that of J. H. Bernard, Critique of Judgment
(New York: Hafner, 1966).
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provide.”s Indeed, in the Critique of Judgment the great philosopher from Kénigs-
berg had concerned himself with the problem of reconciling the mechanical and
teleological modes of explanation and, as his opus postumum attests, this problem in
its relation to physics continued to occupy him through his later years.

The letter of 1790 was written by Kant to acknowledge receipt of the second edition
of the Bildungstrieb (1789). There were good reasons why Kant should have recog-
nized a deep kinship between his own current interests and the ideas developed there
by Blumenbach; for that particular edition marks the beginning of a reformulation of
the theoretical foundations of his biological thought in light of Kant’s writings. This
reworking was inspired chiefly in response to three papers written by Kant between
1785 and 1788. They were “Die Bestimmung des Begriffes einer Menschenrasse,”
published in the Berlinische Monatschrift, November 1785; “Mutmasslicher Anfang
der Menschengeschichte,” Berlinische Monatschrift, January 1786; and “Uber den
Gebrauch teleologischer Prinzipien in der Philosophie,” in the Teutscher Merkur,
January and February, 1788. From these papers Blumenbach gained an idea for
clarifying some of the central aspects of his own distinctive approach to natural
history, prompting him to undertake revisions in several of his earlier works. These
revisions resulted in new editions of the treatise on the Bildungstrieb (1789, 1791), the
Handbuch der Naturgeschichte (1788, 1791), and his dissertation, De generis humani
varietate nativa (1795).

To clarify why the insights Blumenbach gained from Kant’s writings were so
significant and how they led to a far-ranging formulation of a research program for
natural history, it is worth describing Blumenbach’s early work, especially his early
attempts to work out problems for which Kant seemed to offer a solution. His
difficulties and the development of his thought are revealed by shifts in theoretic
formulation between successive editions of these early works.

Blumenbach’s early work in natural history was motivated by a series of questions
concerning the construction of the natural system and the theory of generation that
had been of long-standing interest to Albrecht von Haller but which surfaced most
visibly in the controversy surrounding Buffon’s Histoire naturelle. Full analysis of the
specific issues raised by Haller and others at Gottingen, such as Abraham Gotthelf
Kastner, regarding Buffon’s work is beyond the scope of the present study.¢ In spite
of serious reservations to the more speculative aspects of the Histoire, however, these
men did support some of Buffon’s aims for natural history which they found
compatible with their own views. In particular, both Késtner and Haller supported
Buffon’s efforts toward constructing a natural system of classification. Nevertheless,
while they sympathized with Buffon’s critique of Linnaeus’ reliance on single anatom-
ical characters in establishing taxonomic classes, they did not follow Buffon in
dismissing morphological criteria for distinguishing species. Rather they preferred a
more robust Linnaean method based on correlations of multi-characters, the con-
struction of the so-called Totalhabitus.” Their reason for not following Buffon in this

SIlmmanuel Kant, Werke, ed. Ernst Cassirer (Berlin: B. Cassirer, 1922), Vol. X, p. 37.

6 A full account of the various aspects of the controversy can be gathered from Ph]lhp R. Sloan, “The
Impact of Buffon’s Taxonomic Philosophy in German Biology,” British Journal for the History of Science
(forthcoming); Timothy Lenoir, “Johann Friedrich Blumenbach’s Research Program for Natural History
and the Biological Thought of the Naturphilosophen,” Studies in the History of Biology, 1981, §
(forthcoming); James Larson, Reason and Experience: The Representation of Natural Order in the Work
of Carl von Linné (Berkeley: University of California Press, 1971).

"This was an approach explored by Linnaeus himself in his Genera plantarum (1737) and the Fragmenta
methode naturalis in the Classes plantarum of 1738. Haller corresponded directly with Linnaeus on this
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matter was that his approach seemed to require some mystical insight into the
internal form, die innerliche Form or moule interieur, that gave rise to the external
characteristics of the organism; and in their view proper scientific method had to
remain content with the external, phenomenal characters of things.

Buffon’s plan of constructing the natural system through historical lineages of
genetically related ancestors met its strongest opposition from Haller and Késtner in
the theory of generation. Buffon’s causal approach to the natural system led him to
insist upon an epigenetic theory of generation. Haller on the other hand (and Késtner
followed) argued that the stability of both the physical and moral order required the
fixity of species, while Buffon’s theory advocated a transformation of species. More-
over, in Haller’s view, Buffon’s approach implied that an ultimate mechanical
account could be given for organic form. Haller instinctively denied this possibility
and insisted instead that the natural historian must take organization as a primary
given incapable of further reduction, and this implied a preformationist theory of
generation.8 Haller was later convinced that his own embryological researches
provided irrefutable evidence for the preformationist theory.?

The ambience of views regarding the philosophy of organic form current in
Gottingen scientific circles, which surfaced in the evaluation of Buffon’s work, is
reflected in the early writings of Johann Friedrich Blumenbach, who was a student of
Kastner and Christian Gottlob Heyne, another close friend and former colleague of
Haller. In his mature lectures on natural history Blumenbach told his students that
the greatest thinkers on biological subjects had been Aristotle, Linnaeus, Haller, and
Buffon. By nature an eclectic, from the very earliest stages of his career Blumenbach
attempted to harmonize the diverse elements of the different perspectives embodied
in the works of these great natural philosophers. As we shall see, Kant’s writings
suggested a means of effecting that synthesis.

Although Blumenbach’s dissertation, De generis humani varietate nativa (1776),
treated an anthropological theme, the underlying questions motivating the work were
fundamentally those over which Buffon and Haller had disagreed. In fact the
dissertation was a curious mix of ideas from Linnaeus, Buffon, and Haller that did
not harmonize well, as Blumenbach was soon to discover. The aim of the dissertation
was to prove that the main variations in human form were not representative of
distinct human species, as many had presumed, but were races of one and the same
species. The principal argument used in defending this thesis rested squarely on a
morphological conception of species, a central element of Blumenbach’s approach to
natural history which was to remain unchanged throughout his later work. Of course
the problem of deciding whether the varieties of man are races or distinct species
could have been quickly dispatched if, instead of following Linnaeus, Blumenbach
had adopted Buffon’s breeding definition of species. Although nature, in his view,

problem before engaging Buffon, and he employed the method in question explicitly in his treatise
Enumeratio plantarum horti regii et agri (Gottingen, 1753). For detailed discussion see Larson, Reason
and Experience, pp. 62-63.

8Haller directly attacked the view that inorganic physical forces could account for processes of organic
formation in his introduction to Buffon’s theory of generation for the German translation of the Histoire
naturelle. See Albrecht von Haller, “Vorrede iiber des Herrn von Buffons Lehre von der Erzeugung,” in
Sammlung kleiner Hallischer Schriften (Bern, 1772), Pt. 1, pp. 103 and 109.

9The full exposition of Haller’s theory of generation can be found in two sources: Albrecht von Haller,
De formatione pulli in ovo (Lausanne, 1758), and in Vol. V111 of his epoch-mak.ng Elementa physiologiae
corporis humani (Bern, 1766). For a recent discussion see Shirley A. Roe, “The Development of Albrecht
von Haller’s Views on Embryology,” Journal of the History of Biology, 1975, 8:167-190.
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tended to obstruct hybridization, Blumenbach allowed that closely allied species of
the same genera could produce fertile hybrid offspring.!0 Consequently an argument
resting on the fertility of offspring resulting from mingling the different varieties of
man could not constitute a sufficient condition for reducing these forms to the same
species, and this problem inclined Blumenbach to turn to the unity of essential form
as the surest means of identification.!! Looking ahead to the great successes of
Darwin, historians of biology tend to fault this myopia in appreciating one of the
great unifying principles of biology, the biological species concept.!2 But, as we shall
argue, Blumenbach’s conservative morphological approach was later a key element in
producing a revolutionary model for conceptualizing the natural system.

A salient feature of Blumenbach’s dissertation and of his earliest work in the
general area of natural history was his commitment to the preformation theory.
Blumenbach explicitly acknowledged that in the theory of generation he followed the
views of Haller in all details. Like Haller he asserted that “the embryo is contained in
the maternal egg, and that the female provides the true stamina of the future foetus.”
The sole function of the sperm, he argued, is to awaken the germ from its eternal
slumber “by the subtle odor of its parts which are particularly adapted for causing
irritation.”!3

Implicit in this theory was the conclusion that the paternal contribution in genera-
tion is minuscule, merely setting in motion the development of structures already
present in the egg, while the greater part of form in animals is derived from the
mother. Although hybrids might be possible, because of the minor contribution of
the male the offspring would return to the maternal stock after several generations.
Consequently the preformationist model of generation led to the conclusion that “the
offspring at last brought to light, . . . ought to go on forever like their first parents.”

10 Johann Friedrich Blumenbach, De generis humani varietate nativa (Gottingen, 1776) in The Anthro-
pological Treatises of Johann Friedrich Blumenbach, trans. Thomas Bendyshe (London: Longman,
Green, 1865), pp. 73 ff:

There are three cases in the discussion about hybridity which ought to be clearly distinguished. First,
the mere copulation of different animals; secondly the birth of offspring from such copulation; and
thirdly the fertility of such offspring and their capacity for propagation.

The latter case, although rare, (and that by the providence of the Supreme Being, lest new species
should be muitiplied indefinitely) I would admit of in beings closely allied.

... With respect to the union of dogs and apes, and the hybrids so born. I still remain in doubt. The
animals seem too different;. . . . And what makes me suspicious about these things is this especially
that | have seen many apes of both sexes of different species constantly living for many years in the
midst of dogs, also of different sexes, and yet never seen anything of the kind.

Basing his view on Haller’s work on generation (Elementa physiologia, Vol. V111, p. 9), Blumenbach
traces the cause for the fruitless union of animals of different species to the following (pp. 75-76):

... I think that with very few, and those only very closely allied, is this actually successful, and in
most cases the attempt is ineffectual. . . . Here let us consider the unequal proportions of the genital
organs in many; which parts are providently and carefully adapted for copulation in either sex of the
same species; but in distant genera render the whole thing impossible, or at all events very difficult,
and certainly unfit for the purposes of conception. Besides I do not see according to what laws the
offspring of this kind, coming from diverse parents, is to be formed in the womb, since in each species
of animals there are certain and very definite periods for the gestation and pregnancy of the mother,
the formation and development of the foetus.

U Thus he writes (De generis humani, p. 98): “For on the first discovery of the Ethiopians, or the
beardless inhabitants of America, it was much easier to pronounce them different species than to inquire
into the structure of the human body, to consult the numerous anatomical authors. . . .”

2See, e.g., Ernst Mayr, “Species Concepts and Definitions,” in E. Mayr. ed., The Species Problem
(American Association for the Advancement of Science, Publication No. 50, 1957), pp. 1-22. Ernst Mayr,
“Illiger and the Biological Species Concept,” J. Hist. Biol., 1968, 1:163~178. Sloan, “Impact of Buffon’s
Taxonomic Philosophy.”

13Blumenbach, De generis humani, pp. 69, 70.
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For the staunch defender of Haller’s theory of development and organic form, then,
the problem that leaped clearly to the fore, the problem which generated the sub-
stance of Blumenbach’s dissertation, was to account for the manifestly varied forms
of species, the human species in particular: “What is it which changes the course of
generation and now produces a worse and now a better progeny, at all events widely
different from its original progenitors?”!4

In order to explain the origin of the races of man Blumenbach adopted a model
employed widely by both epigeneticists such as Buffon and preformationists such as
Bonnet. He argued that the various races were all degenerations of the Caucasian
race, resulting from climatic variation produced by migration, changes in nutrition
corresponding to the difference in the new habitat, and differences in the mode of
upbringing due to cultural differences.

By the appearance of the first edition of the Handbuch der Naturgeschichte (1779)
it is clear that Blumenbach had begun te feel uncor-fortable with the synthesis of
views he had worked out three years earlier in his dissertation. In particular he had
come to recognize an incompatibility of the strict preformationist doctrine with his
developing ideas on natural history. Although he continued to assert that Haller’s
preformationist theory was “mehr als bloss wahrscheinlich,” he had come to think
that the paternal contribution to the embryo was greater than Haller would admit,
and he cited the production of hybrids and monstrosities, such as polydactyls, as the
basis for his suspicions.! Blumenbach did not develop this view further at this time,
however, and he did not abandon his earlier commitment to preformationism.

All of this changed within a few months. In 1780 a paper of about twenty pages
appeared in the Gortingen Gelehrten Anzeigen announcing a new epigenetic theory.
It was followed in 1781 by a full treatise, Uber den Bildungstrieb und das Zeugungs-
geschdfte. Reflection on two problems led Blumenbach to abandon the preformation
theory. The first was that the production of fertile varieties, such as mulattos, was
completely inexplicable on Haller’s model. In terms of a consistent application of the
preformation theory, the mixture of two different races should not exhibit a blend or
Mittelschlag. The second and decisive factor was Blumenbach’s realization that
Kolreuter’s experiments absolutely refuted the preformationist scheme. Kolreuter
had not only produced fertile hybrid offspring by crossing nicotina rustica with
nicotina paniculata; more importantly, he had succeeded in reverting the hybrid
offspring to the paternal form (paniculata) after several generations.!¢ This flatly
contradicted Haller’s preformationist theory, which held that the paternal contribu-
tion to form was negligible.

In spite of his decision to support the epigenetic theory, Blumenbach did not want
to abandon what he considered to be desirable features in the preformationist
account. In particular he wanted to retain the notion, fundamental to Haller’s
preformationism, that the fact of organization could not be accounted for in terms of

“Jbid., pp. 70, 71.

15Johann Friedrich Blumenbach, Handbuch der Naturgeschichte (Géttingen: Dietrich, 1779), p. 18,
writes: “Other famous men have . . . sought the fundamental basis of organization [die Grundteile der
organisierten Korper] in the female egg. Herr von Haller, in particular, has drawn conclusions from this
hypothesis which make it more than merely probable.” Two pages later, however, Blumenbach records the
following doubts: “In our opinion, however, the contribution of the male semen to the structure [ Bildung]
of the embryo is probably greater than he [Haller] has expressly admitted. The production of bastards, the
six-fingered families of Kalleja and Bilfinger, but especially the examples of so many species of animals in
which both sexes display a completely different structure appear to strengthen our suspicion.”

16 Johann Friedrich Blumenbach, Uber den Bildungstrieb und das Zeugungsgeschifie (Gottingen:
Dietrich, 1781; reprinted Stuttgart: Gustav Fisher Verlag, 1971), p. 61.
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physico-mechanical causes but had to be treated as primary. Secondly he wanted to
avoid the problems encountered by other epigeneticists, such as Buffon, in advocat-
ing a transformation or degenera.ion of species. In effecting these ends he selected a
path modeled on the key concepts of Haller’s own physiology, a path which also
endeared him to Kant. He treated the agent responsible for organic structure as a
Newtonian force, which he called the Bildungstrieb.

In the mature formulation of the theory, after he had begun to wrestle with Kant’s
philosophy of organic form, Blumenbach defined the Bildungstrieb as one among a
class of Lebenskrifte, modeled on Haller’s vital forces of sensibility and irritability.
“By Lebenskraft,” Blumenbach wrote, “the animal organization maintains its recep-
tivity for receiving stimulating impressions and the ability of setting its organs in
motion.” Blumenbach stressed the importance of regarding these two aspects of the
Lebenskraft as mutually supportive in order to render intelligible the “interaction of
the parts for the purposive maintenance of the whole and vice versa.”!?

The basic model for the Bildungstrieb grew out of Blumenbach’s experiments on
the polyp. What was particularly striking about that organism was not only that it
could regenerate amputated parts without noticeable modification of structure but
that the regenerated parts were always smaller than their originals.!® Upon closer
inspection this seemed to be characteristic of the reproduction of injured organic
parts generally. In cases of serious flesh wounds, for example, the repaired region was

never completely renewed but always retained somewhat of a depression. Such
observations led to two conclusions:

[First] that in all living organisms, a special inborn Trieb exists which is active throughout
the entire lifespan of the organism, by means of which they receive a determinate shape
originally, then maintain it, and when it is destroyed repair it where possible. [Secondly]
that all organized bodies have a Trieb which is to be distinguished from the general
properties of the body as a whole as well as from the particular forces characteristic of that
body. This Trieb appears to be the primary cause of all generation, reproduction, and
nutrition. And in order to distinguish it from the other forces of nature, I call it the
Bildungstrieb.!

The Bildungstrieb was not a blind mechanical force of expansion which produced
structure by being opposed in some way; it was not a chemical force of “fermenta-
tion,” nor was it a soul superimposed upon matter.20 Rather the Bildungstrieb was
conceived as a teleological agent which had its antecedents ultimately in the inorganic
realm but which was an emergent vital force. It was this aspect of Blumenbach’s work
which was its distinguishing feature, and it was in terms of this extremely important
idea that German philosophers of nature saw for the first time a means of uniting the
teleological and mechanical systems of nature.2!

17Blumenbach, Handbuch der Naturgeschichte (4th ed., Géttingen: Dietrich, 1791), pp. 10, I1.

18Blumenbach, Uber den Bildungstrieb, p. 10.

9]bid., pp. 12-13.

2 Jbid., p. 14. I must caution the reader that this force is not to be confused with the vis plastica, the vis
essentialis, chemical fermentations, blind forces of expansion, or with any other mere mechanical forces
which some have assumed in the exposition of the reproductive process.

2U]nitiated by Kant's probing insights, the goal of uniting the teleological and mechanical frameworks of
explanation was'a topic of central importance in discussions on the philosophy of nature during the 1790s.
The interest in this problem at Jena, the center of the budding naturphilosophische movement, can be
gathered from Fichte’s writings and the direction he encouraged his students to follow in unlocking the
secrets of Kant’s philosophy. Thus in describing Fichte’s lectures to Hegel, Hélderlin, who studied with
Fichte in 1795, wrote: “The manner in which he [Kant] unites mechanism with purposiveness of nature
appears to contain the entire spirit of his system.” Quoted from Johannes Hoffmeister, ed., Briefe von und
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That the Bildungstrieb was conceived as intimately linked to a material basis can
be seen from the manner in which Blumenbach claimed to have been led to the idea—
that while the polyp always regenerates a lost part, the regenerated part is always
smaller. Having lost a substantial portion of its primary generative substance, the
force of the Bildungstrieb had been weakened. Though its force could be diminished,
if it had sufficient strength it would always bring forth the whole structure associated
with it:

... no small evidence in support of the [theory of the] Bildungstrieb consists in the fact
that the shape and structure of organic bodies is much more determinate than either their
size, length or other such qualities, . . . [not only in the case of waterplants] but also in the
case of animals and even man, the size of many parts, even the most important tissues of
the stomach and the brain and the length of the intestines, can vary enormously, while the
variation in their structure and organization is seldom ever encountered.??

Two features of Blumenbach’s Bildungstrieb are extremely important to bear in
mind. The first is that it could not be reduced to the chemical constituents of the
generative fluid. Blumenbach repeatedly emphasized the immanent teleological char-
acter of his conception of the Lebenskrifte. The formative force existed in the
organization of the Zeugungssaft as a whole: change any of its constituent elements
and the organization of the whole was not just altered; it was completely destroyed.
On the other hand, it is to be emphasized that this teleological agent was not to be
considered a kind of soul superimposed on matter. This form of vitalism is what he
found objectionable in Buffon’s concept of the moule interieur and in Wolff s
conception of the vis essentialis. For Blumenbach the Bildungstrieb did not exist
apart from matter, but it could not be explained in terms of its constitutive elements.
This is why in later, more mature formulations he portrayed the concept as an
organic version of a Newtonian force:

. the term Bildungstrieb just like all other Lebenskrdfte [such as sensibility and
irritability] explains nothing itself, rather it is intended to designate a particular force
whose constant effect is to be recognized from the phenomena of experience, but whose
cause, just like the causes of all other universally recognized natural forces, remains for us
an occult quality. That does not hinder us in any way whatsoever, however, from
attempting to investigate the effects of this force through empirical observations and to
bring them under general laws.23

Fashioned in the language of the General Scholium to Newton’s Principia, this
passage revealed Blumenbach’s goal of doing for organic bodies what Newton had
accomplished for inert matter. For each class of organized beings there was a specific
Bildungstrieb which gave rise to its determinate structure. And just as Newton had
succeeded in finding the universal organizing force of inert matter by constructing a
model which successfully unified Kepler’s laws, Galileo’s law, and a host of other
“observed” regularities under a single plan, so it was the task of the naturalist to
reconstruct the Bildungstrieb for each class of organism by unifying the regularities
found in reproduction, generation, and nutrition under a general law.

an Hegel (3rd ed., Hamburg: Felix Meiner, 1969), Vol. 1, p. 20 (Jan., 1795). The unification of the two
frameworks is the central focus of Schelling’s /deen zu einer Philosophie der Natur (1797), as well as his
Von der Weltseele (1800). Blumenbach’s formulation of the problem is cited by Schelling as the starting

point for his own conception: Friedrich Schelling, Von der Welseele in Manfred Schréter, ed., Schelling’s
Werke (Munich: Beck, 1956), Vol. I, p. 590.

2({Jber den Bildungstrieb, pp. 25-26.
BBlumenbach, Handbuch der Naturgeschichte (5th ed., Gottingen: Dietrich, 1797), p. 18. As 1 shall
argue in the next section, this mature formulation resulted from his encounter with Kant's work.
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It was in terms of this Newtonian conception of the Bildungstrieb that Blumenbach
intended to preserve the conservative elements of the preformationist doctrine.
Conceiving it as a force in Newton’s sense implied that an account of the causal
origins of organization was beyond the power of reason. Furthermore, the conceptu-
alization of the Bildungstrieb as a teleological agent dependent upon the prior
purposive organization of its parts enabled Blumenbach to avoid the problem of
transforming species. According to the Newtonian force imagery underlying the
model, the mixture of two parent stocks of widely differing species would cancel each
other out: “the mixture of generational fluids of two completely different kinds
normally smothers and destroys any disposition for the Bildungstrieb which would
otherwise be excited. Consequently the possibility of hybridization is limited to a very
few cases due to the confusion that would necessarily accompany it.”?4 By permitting
hybridization in cases only of closely allied species having near identical organiza-
tions, Blumenbach avoided the multiplication of species while providing a mechan-
ism for understanding known cases of hybridization.

A second feature associated with the Bildungstrieb important to emphasize is its
explicit commitment to the notion of functional adaptation. This was evident in the
general definition of Lebenskraft which stressed the receptivity of the organism to
external stimuli and the interconnected ability to set its organs in motion. It was this
feature that enabled the Bildungstrieb to function as an explanatory concept for
natural history. Although Blumenbach did not think that different species could
produce fertile offspring, and this primarily from evidence based on the comparative
anatomy of the generating organs as well as differences in the periods of fecundation
for different species,? he did assign to the organism an ability to make slight
modifications in its structure in order to adapt to its environment. There were severe
limits placed on this adaptive power by the original organization of the Bildungstrieb,
however. A variation in a single part entailed, according to what he termed the law of
homogeneity, a correlative variation in other parts of the organism.? Such variations
could not proceed beyond certain extremes without destroying the economy of the
organism itself. In accordance with this adaptive ability of the organism, Blumenbach
argued that the forces of the external environment, through gradual shifts in climate
and nutrition, could produce variations in the formative force and that after many
generations these variations could take root in the generative fluid itself, thus becom-
ing a permanent structural feature of the organism.?’ In terms of this mechanism

2Blumenbach, De generis humani, pp. 75-76. Blumenbach stressed this point in all editions of his
Handbuch der Naturgeschichte.

25 Blumenbach, Uber den Bildungstrieb, p. 62.

2%While the variability of form within specified limits was central to the discussion of race in his
dissertation, Blumenbach did not discuss this aspect of his model in the first edition of the Bildungstrieb. 1t
appears explicitly first in his Geschichte und Beschreibung der Knochen des menschlichen Korpers
(Géttingen: Dietrich, 1786). There in describing the effects of the variation of the Bildungstrieb he writes
(pp 84-86n):

The law of homogeneity, equally important for physiology and for the art of drawing and sculpting,
is based on the exact congruence in the formation of the parts belonging to a particular structure. As
variable as the strength or weakness in determination of the Bildungstrieb can be in individuals of the
same species and the same age, just as homogeneous is its expression ordinarily in the particular parts

of the same individual. . . . so that when | come across one or another part of a skeleton that is
singularly well formed, I am certain to find the remaining parts formed in the same proportion and
vice versa.

This principle would later occupy a central role in Blumenbach’s seminal paleontological researches.
27 {jber den Bildungstrieb, pp. 62-63 ff.
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Blumenbach accounted for races and varieties as degenerate forms produced by
physical causes. In order to apply this causal theory to the construction of the system
of nature, he urged the empirical investigation of the laws regulating the variations in
the formative force through studies of teratology and the effects of climate and
nutrition on generation.

The foundation of Blumenbach’s approach to the Bildungstrieb was a conception
of life understood in terms of functional adaptation. This same idea also permeated
his approach to the problem of classification in every edition of the Handbuch. This
primarily functionalist approach served as the basis for Blumenbach’s rejection of the
notion of a Stufenfolge of forms in nature:

Chains in nature, these we seek not in the graduated structure of organisms, namely in
that one [link] is supposed to connect animals and plants while another is supposed to
connect plants and minerals; but rather in the assigned functions [ Geschdften] of the links
of these chains, in the manner in which link after link interconnect, not in terms of their
form, but in terms of their [Bestimmungen] interdeterminations.

Blumenbach’s stated aim in the Handbuch der Naturgeschichte was to construct a
natural system of classification. Like Buffon, he criticized the systems of Ray,
Linnaeus, and Tournefort as being artificial, based on arbitrarily chosen. single
characteristics which resulted in a correspondingly arbitrary and often accidental
grouping of forms. Linnaeus’ reliance on differences in dentition as a distinguishing
mark of mammals, for instance, had led him to divide the genus of bats into species
belonging to three different orders, while the hedgehog and mole were grouped
together in the same order as lions and tigers.

In order to construct the natural system there were two paths open to Blumenbach.
He could follow Buffon’s lead and insist on a genealogical system. Indeed he never
denied that the natural system would in principle be genealogical. In the first edition
of the Handbuch, for example, he stated: “Organized bodies are always produced by
organisms of their own kind; their existence presupposes an interrupted series of
identical forms all the way back to the first Creation.”?® While he certainly agreed
that natural species are always capable of producing fertile offspring, he did not feel
that the breeding criterion was a sufficient condition for distinguishing species. In
every edition of his Handbuch he emphasized the impracticality of employing the
criterion because of a number of factors, including difficulties such as those of mating
the Asian and African elephants as well as the inadequacy of information existing on
truly fertile hybrids. But Blumenbach always insisted that if two species are really
distinct, they will have different morphologies. Thus in response to numerous ac-
counts of fruitful matings of mules and horses Blumenbach argued that these
accounts must be fabulous, because the differences between the structure of the
larynx in the two forms were so great that it was impossible to imagine they were of
the same species.30

In order to apply this morphological criterion in a manner consistent with his
functionalist approach, Blumenbach defined his orders in terms of interrelated multi-
characters, the so-called Totalhabitus: “We have attempted to construct a natural
system whereby we have looked . . . not to individual abstracted characteristics, but

BHandbuch der Naturgeschichte (1779), pp. 13-14.
®bid., p. 4.
0 See, e.g., ibid. (1802), p. 25.
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rather to all external characters at once; that is, upon the entire habitus of the animal.
Accordingly, animals that agree in nineteen parts while differing in the twentieth are
nonetheless grouped together whether that twentieth be teeth, claws or any other
part.”3! In terms of his functionalist approach to classification, animals that demon-
strated the greatest number of commonly interrelated parts constituted a natural
group in terms of the total economy of nature.

THE REVISION OF BLUMENBACH'S THEORY IN THE 1790s:
THE INFLUENCE OF KANT

Blumenbach’s views remained substantially unchanged throughout the early and
mid-1780s. Both the second edition of the Handbuch (1782) and the second edition of
the treatise on man (1781) registered his shift to an epigenetic theory of development,
and the Bildungstrieb supplied the mechanism for the variation and adaptation of
species in these and all his subsequent works. But the difficulties Blumenbach had in
insisting on the functional and teleological aspects of his views without espousing an
outmoded vitalism, and in stressing the mechanical features of his model without
espousing a reductionist philosophy of organic form, were not resolved in these early
versions of his theory. It was Kant who resolved both of these issues neatly and thus
opened the way for the formulation of what proved to be an extremely fruitful theory
of biological organization. _

In the later sections of the Kritik der reinen Vernunft (1781; 2nd ed., 1787) as well
as in the Kritik der Urteilskraft (1790) Kant emphasized the necessity of employing
teleological principles as regulative aids in the employment of reason:

I must always reflect upon them [all events in material nature] according to the principle
of the mere mechanism of nature, and consequently investigate this as far as I can, because
unless this lies at the basis of investigation, there can be no proper knowledge of nature at
all. But this does not prevent us, if opportunity offers, in the case of certain natural forms
from following out the production of material things according to final causes, which is
quite different from explaining them according to the mechanism of nature. Reflexion in
accordance with mechanical causation is thus not removed; on the contrary we are told to
follow it as far as we can. Nor is it said that these forms would not be possible in
accordance with the mechanism of nature. It is only asserted that Auman reason could
never find the least ground for that which constitutes the specific character of a natural
purpose, although it would increase its knowledge of natural laws.??

Kant stressed that the regulative use of the concept of teleological (zweckmdssige)
agents was imperative in the investigation of organized bodies; that the naturalist
should use the concept as a guiding thread for conducting empirical investigation
without inquiring into the first origins of organization, which lie beyond the purview
of a mechanical conception of cause.33 In Kant’s view the aim of natural philosophy
should always be to provide a mechanical explanation, but in actuality there are
limits to the possibility of succeeding in this. It is at this juncture, at the highest level
of scientific understanding, that reason must take recourse to teleological principles
as regulative guides to inquiry.

This teleological approach to organic phenomena is reflected in Kant’s reasons for
preferring a modified version of the epigenetic theory similar to that described by

3tbid. (1779), pp. 56-57.

2Kant, Kritik der Urteilskraft, Bernard trans., p. 234[§70]. The numbers in brackets refer to the
corresponding section of Kant’s original German text.

BIbid., p. 237 [§72].
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Blumenbach: “The system which regards generation as a product is entitled the
system of epigenesis. This latter may also be entitled the system of generic preforma-
tion, because the productive faculty of the generator, and consequently the specific
form, would be virtually preformed according to the inner purposive capacities
[Anlagen] which are part of its stock [Stamm].”34 Kant applied this notion in a
manner similar to that found in Blumenbach’s early writings. He pointed out that,
consistent with this view of development, the variation encountered in certain
individuals of organized genera can become hereditary if they take root over many
generations in the generative fluid. He was careful to state, however, that this gradual
shift in the form of these individuals is rightly to be regarded as the development and
utilization of the “purposive capacities [zweckmadssige Anlagen] originally present in
the species, with a view to the preservation of the race.” As in Blumenbach’s
treatment of the same problem, nothing could be taken up into the generative fluid
that did not contribute to the functional adaptation of the organism, and this
adaptation was viewed as the result of mechanical action on a preexistent functional
organization.

In light of the close parallels between his own view of organic phenomena and that
developed in the writings of Kant in the late 1780s and early 1790s, it is not surprising
that Blumenbach began to introduce Kantian formulations of his own philosophy of
biology into the new editions of his increasingly popular Handbuch der Naturge-
schichte, the dissertation De generis humani, and the treatise on the Bildungsirieb. In
fact, in pointing to the relationship between mechanism and teleology in his own
work and in explicating the proper manner of viewing that relationship, Kant had
provided language for clarifying issues at the heart of Blumenbach’s work. In
particular, Blumenbach had constantly striven to insist on the functional and teleo-
logical aspects of his views without espousing vitalism. At the same time, however, he
had wanted to insist on the mechanical features of his model without adopting a
reductionist philosophy of organic form. Kant resolved both of these issues:

In all physical explanations of these formations Herr Hofrat Blumenbach starts from
organized matter. That crude matter should have originally formed itself according to
mechanical laws, that life should have sprung from the nature of what is lifeless, that
matter should have been able to dispose itself into the form of a self-maintaining
purposiveness—this he rightly declares to be contradictory to reason. But at the same time
he leaves to natural mechanism, under this to us indispensable principle of an original
organisation, an undeterminable and yet unmistakable element, in reference to which the
faculty of matter is an organized body called a formative force in contrast to and yet
standing under the higher guidance and direction of that merely mechanical power
universally resident in matter.36

%Ibid., p. 272 [§81].
3 Ibid., p. 269 [§80]:

Even as concerns the variation to which certain individuals of organized genera are accidentally
subjected, if we find that the character so changed is hereditary and is taken up into the generative
power, then we cannot pertinently judge the variation to be anything else than an occasional
development of purposive capacities originally present in the species, with a view to the preservation
of the race. For in the complete inner purposiveness of an organized being, the generation of its like is
closely bound up with the condition of taking nothing up into the generative power which does not
belong, in such a system of purposes, to one of its undeveloped original capacities. Indeed, if we
depart from this principle, we cannot know with certainty whether several parts of the form which is
now apparent in a species have not a contingent and unpurposive origin; and the principle of
tcleology:' to judge nothing in an unorganized being as unpurposive which maintains it in its
Propagation, would be very unreliable in its application and would be reliable solely for the original

stock (of which we he :
*1bid., p. 274 [§81], ave no further knowledge).
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Kant had made this same point regarding Blumenbach’s work in his paper “Uber den
Gebrauch teleologischer Prinzipien in der Philosophie” of 1788.37

Seizing the opportunity to clarify his own work, Blumenbach issued a new edition
of the Bildungstrieb. The substance was identical to the first edition, only now in
defining the formative force Blumenbach was careful to choose language emphasizing
the mechanical aspects of the model and to eliminate all grounds for a possible
vitalistic interpretation that had remained in the definition of the Bildungstrieb in the
first edition. In subsequent editions of the Handbuch der Naturgeschichte (1791, 3rd
ed. and following), Blumenbach added a note pointing out this change in emphasis
and informing the reader that he did not want this revised definition of the Bildung-
strieb to be confused with that in his earlier “unreiferen Abhandlung.”3% Moreover,
the new editions of the Handbuch underwent revisions reflecting the clarifications
introduced by Kant. In the sections on the Bildungstrieb, Blumenbach simply
replaced his earlier account with that of Kant, which depicted it as a purposive
[zweckmadssige] organization that unites teleological and mechanical forms of expla-
nation. This is particularly evident in the fifth edition, published in 1797 and
afterward.3 Blumenbach also adopted Kant’s definition of an organized body as “one
in which every part is reciprocally end and means,” in explication of which Kant
had noted: “For a thing to be a natural purpose . . . it is requisite that its parts (as
regards the presence of their form) are only possible through their reference to the
whole. . . . It is requisite secondly, that its parts should so combine in the unity of a
whole that they are reciprocally cause and effect of each other’s form.”#!

"These aspects of Kant’s works were readily absorbed by Blumenbach, for they
expressed well the essential spirit of his own biological thought and were easily
introduced into his works without modifying the basic structure of his ideas. There
were other aspects of Kant’s biological writings, however, that did not fit so easily
into Blumenbach’s approach. They were ideas that were nonetheless consistent with
everything he had done in natural history and in the analysis of the physiological
foundations of organic form, and their adoption would vastly increase the explana-
tory power of Blumenbach’s theory. The introduction of these ideas brought with
them a revolution in his whole manner of thinking about the phenomena of natural
history, however. Accepted only haltingly and with severe reservations after his first

37“{Jber den Gebrauch teleologischer Prinzipien,” Kants gesammelte Schriften, Vol. V1L, pp. 180-182.

38 Blumenbach, Handbuch der Naturgeschichte (1791), p. 18: “I have explained all of this [the reproduc-
tive powers of the Bildungstrieb] in my book Uber den Bildungstrieb (Géttingen, 1789), which I ask not to
be confused with the immature treatment of the subject that appeared under a similar title in 1781.”

39The improved exposition that Blumenbach perceived in his approach to organic form in Kant’s work is
evident in the definition of Lebenskraft, adopted directly from Kant in the 1791 edition of the Handbuch,
p. 10 (see notes 15 and 16 above). That Blumenbach continued to make improvements in the exposition of
his views in light of Kant's works is indicated by a comparison of the following passage, altered from the
1791 edition. Thus Blumenbach, Handbuch der Naturgeschichte (1791), pp. 13-14, writes: “The cause of
the Bildungstrieb is no more capable of explanatxon than attraction or gravity or any other generally
recognized natural forces. It suffices that it is an independent force whose urndeniable existence and
extensive effects manifest themselves through experience of the entire organizzd creation and whose
constant phenomena give an easier and brighter insight into development and several other important
facets of life than any other theory.” In 1797 (Sth ed.), p. 18, we read: “The word ‘Bildungstreib’, like the
desxgnatlon of all forms of Lebenskrdiften, explains nothing in itself; rather it is intended to designate a
particular force (namely that which unites in itself the mechanical with that which is capable of purposive
modification), whose constant effect is recognized in experience, but the cause of which is no more capable
of explanation than the cause of all other generally recognized forces of nature which remain for us in
normal discourse, qualitas occulta.” The same point is stressed on pp. 17 and 16n, where Kant's Kritik der
Urteilskraft is cited.

40 Blumenbach, Handbuch der Naturgeschichte (1797), p. 12. Again Kant’s Kritik, [§66] is directly cited.

41Kant, Kritik der Urteilskraft, pp. 219-220 [§65].



