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For Zoe, whose  ̄ourishing has lived up entirely 

to the promise of her name.



Systems seem to be formed in the manner of lowly organisms, through a generatio aequivoca 

from the mere con ̄uence of assembled concepts, at ® rst imperfect, and only gradually attain-

ing to completeness, although they have one and all  had their schema, as the original germ, in 

the sheer self-development of reason. Hence, not only is each system articulated in accordance 

with an idea, but they are one and all organically united in a s ystem of human knowledge, as 

members of one whole, and so as admitting of an architectonic  of all human knowledge.
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Preface

Immanuel Kant has maintained an enduring intellectu al 
presence through his works on morality, reason, his tory, 
and art. He created the ® rst university courses on physical 
geography and anthropology, and throughout his care er 
he taught logic and metaphysics alongside courses d iscuss-
ing everything from taste to table etiquette. It is  estimated 
that by the time Kant died there were already well over 
three thousand published pieces devoted to his work , and 
even as Kant's general in ̄uence waned toward the e nd of 
the nineteenth century, new currents emerged such t hat 
ªNeo-Kantianismº came to describe a number of schoo ls 
in philosophy. Kant's moral theory remains to this day a 
pillar of classical ethics and a centerpiece in con temporary 
bioethical discussions of autonomy and patients' ri ghts, 
and he continues to hold interdisciplinary appeal a cross 
various ® elds of law, science, and the humanities.  In re-
cent times, Kant has attracted added attention from  his-
torians of science and critical race theorists for his work 
in natural history and, as some have it, for his in vention 
of the concept of race. It is such long-standing an d wide-
spread interest in Kant's work, interest stemming from all 
manner of intellectual backgrounds and any number o f 
investigatory goals, that has made Kant one of the most 
widely discussed authors in the history of ideas.

Given the very breadth of Kant scholarship, it is p er-
haps useful to locate this book, at least in a topo graphical 
vein, within its appropriate region. Kant's Organicism starts 
by tracing the history of the life sciences as Kant wo uld 
have come to know them, focusing especially on thos e 
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philosophers and life scientists whose works direct ly engaged Kant dur-
ing his intellectually formative years. Once Kant's  connection to the 
life sciences has been established, the remainder o f this book moves to 
an examination of the exact nature of the in ̄uence  of these sciences 
on the emerging critical system. When viewed from t he perspective of 
the life sciences in this manner, Kant's theoretica l philosophy becomes 
reframed as a philosophical project whose developme nt was deeply in-
 ̄uenced by the rise of organicism, a movement that  arose in the wake 
of developments in natural history and helped shape  ® elds as diverse as 
science, literature, politics, and philosophy. The general a rgument for 
Kant's organicism is outlined in the introduction, with the details left 
to be developed in the chapters that follow.

There are a great many people to thank when one wri tes a book, and 
I am glad for the opportunity here to express my gr atitude for all of 
the help and support I received along the way. Trac king down obscure 
historical references is a time-consuming endeavor, an d I was fortu-
nate throughout to have had the tireless help of Cl audia Villafranca 
from Pennsylvania State University's Interlibrary L oan division. Special 
thanks go to Mary Terrall for not only generously s haring her private 
notes on Maupertuis's Baumann thesis but also point ing me toward 
Berlin as a resource for this manuscript in the ® r st place. Peggy Price, 
curator of Special Collections at the University of S outhern Mississippi, 
patiently went through volumes of the German editio n of Buffon's His-
toire naturelle in search of references for me. Eric Watkins gave special 
help with translation questions related to Kant's scienti®  c works dating 
from his earliest precritical writings; Holly Wilso n was intrepid in re-
solving a number of problems, dating and otherwise,  regarding Kant's 
anthropological essays and lectures; and Robert J. Richards provided 
both feedback and guidance concerning the relations hip between 
Blumen bach and Kant. Three of my colleagues in the Department of 
Philosophy are to be especially thanked for their c ontinuous support 
and encouragement regarding the project, Robert Ber nasconi, Brady 
Bowman, and Mark Fisher. My thanks also to Peter Gi annopoulos, who 
lent his talent and energy to the book in its ® nal stages by  preparing 
the bibliography.

When I began this book, I had already been lecturin g on Kant for a 
good number of years, and it is a pleasure to expre ss my appreciation 
here for the Kant scholars whose teaching and work ® rst inspired me 
as their student and whose in ̄uence has continued to affect me as a 
professor and scholar. For this I want to thank Rud olf Makkreel, Eckart 
F!rster, Manfred Kuehn, Hoke Robinson, and Mark Tim mons. Kant's 
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Organicism also bene® ted from the readers' comments made by John 
Zammito and G#nter Z!ller; I am grateful for the time and energ y they 
put into their reviews, and I hope they will feel t hat the book has been 
improved as a result. At the University of Chicago Press David Brent has 
been ideal as both an editor and overall supporter of the project; his 
editorial associate, Priya Nelson, has been in equa l measure ef® cient, 
friendly, and helpful in steering the book through all its various stages 
from review to production. Finally, I am especially  grateful for George 
Roupe's careful work and thoughtful suggestions whe n copyediting the 
® nal manuscript for Chicago.

I received a great deal of support while writing th is book from my 
family, including, of course, my dog Ollie, who sta yed by my side during 
every minute that I worked on it. My mother and fat her, Josephine and 
James Mensch, and my brother and sister, Joshua and  Jessica Mensch, 
have been as good as it gets for unconditional support, encou ragement, 
and general partisanship on my behalf during the en tire process from 
beginning to end. My daughter, Zoe Mensch Schmidt, has been both 
patient beyond her years and full of good suggestio ns for wrapping up 
the project a bit more speedily than it has been, r eminding me with 
some signi® cance on more than one occasion that ªs taples have always 
worked wellº for her when putting the ® nishing touches on  one of 
her own books. My greatest thanks of all go to my h usband, Dennis J. 
Schmidt, who not only read through and edited the m anuscript three 
times from beginning to end but kept the house and everything in it, 
not least including me, sane, organized, and happy;  for that and more, 
Denny, thank you.

A portion of chapter 1 appeared previously in sligh tly different form 
as ªUnderstanding Af® nity: Locke on Generation and  the Task of Clas-
si® cation,º Locke Studies 11 (2011): 49±71. The image used in the con-
clusion is a reproduction of the title page of Fran cis Bacon's Instauratio 
Magna, held by the Rare Books Collection at the University o f Chicago 
Library; my thanks to the staff at the Special Coll ections Research Cen-
ter for their help in procuring the image and grant ing permission for 
its use.
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I N T R O D U C T I O N

This book is oriented by the conviction that Kant s hould 
be ® tted into a framework that has begun to take s hape in 
a number of ® elds when it comes to thinking about the 
mid- to late eighteenth century, a framework that c an be 
called something like ªorganic thinkingº or, better  yet, 
ªorganicism.º Organicism can be de® ned by its view  of 
nature as something that cannot be reduced to a set  of 
mechanical operations. The stage for organicism was his-
torically set by investigations into the connected concerns 
of natural history and embryogenesis, investigation s lead-
ing to inevitable conclusions regarding nature's vitality 
and power. And while historians of science have lon g un-
derstood the centrality of these investigations to the late 
eighteenth century as a whole, it is increasingly t he case 
that disciplines outside of science are now produci ng stud-
ies of the period along similar lines. At this poin t there 
are numerous accounts of ªepigenesist poetryº and ª epi-
genesist literatureº; there are political theorists  who speak 
of ªEnlightenment vitalism,º and the utopian litera ture 
of the period is said to employ ªthe language of ep igen-
esisº when describing the ideal society. Indeed, in  light of 
all this activity one cannot help but reach the con clusion 
that the latter half of the long eighteenth century  is a pe-
riod best de® ned by its organicism. For organicism , used 
interchangeably with ªepigenesis,º a term borrowed from 
embryological theory, seems best to describe the re sponse 
by science and art, in politics and literature, whe n grasp-
ing the problems and possibilities of an irreducibl y living 
nature. 1

Kant's Organicism
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Now it has become customary for literary critics an d historians 
alike to pay passing tribute to Kant's role in this  narrative, a tribute 
paid almost without exception to Kant's third Critique, the Critique of 
Judgment, a book devoted to an investigation of nature and art. Kant's 
language of ªre ̄ective judgmentº and his appeal to  transcendental 
principles as heuristic guides for ªorientationº we re modes of epistemic 
caution that were for the most part ignored as the possibilities for con-
necting teleology and mechanism and for discovering  freedom within 
nature and art were taken up instead by Kant's succ essors. There are 
in fact numerous points of contact between the Critique of Judgment 
and the Romantic science that would follow, but I w ant to investigate 
the degree to which KantÐand not just Kant as he wa s appropriated 
through the third CritiqueÐcan be located within a period de® ned by 
its organicism in order to discover in what manner Kant too would be 
attracted to the model offered up by ªepigenesisº f or thinking about 
questions of origin and generative processes in gen eral. For it is my 
sense that epigenesist models had a signi® cant role t o play for Kant's 
theory of cognition, for what one might even go so far as to describe 
as his epigenesist philosophy of mind. And I believ e that it is in fact 
only through attention to this in ̄uence, to seeing  Kant's organicism as 
it were, that we can both make sense of the transce ndental deduction 
at the heart of Kant's theory of cognition and disc over the means by 
which his work in natural history can be meaningful ly integrated into 
the critical system as a central part of the whole.

Before turning to Kant, however, it is worth pausin g brie ̄y to re-
hearse the general state of the life sciences as Kant would have ®  rst 
come to appreciate them in the 1750s and 1760s. By 1772 Thomas 
Ramsay could write that ªnatural history is, at pre sent, the favourite 
science over all Europe, and the progress which has been made in it 
will distinguish and characterize the eighteenth ce ntury in the an-
nals of literature.º 2 Answering the question as to why natural history 
would achieve the kind of popularity it would enjoy  well into the nine-
teenth century would take us too far a® eld, but at  least a few of the 
contributing points can be made so far as these set  the stage for or-
ganicism. By midcentury, for example, serious chall enges had been laid 
down against the reigning theory of generation and indeed the gen-
eral portrait of organic life as a whole. For much of the century before 
this, those working in the life sciences could be r oughly divided into 
experimenters and systematists. This division is im portant to notice, 
since it is precisely the convergence of what had b een parallel tracks, of 
experimentation with organic processes on the one h and and of the 
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systematic classi® cation of individual organisms o n the other, that 
both established natural history as something that Ramsay would have 
recognized and became a basis for challenging the received v iew.

Until the 1740s, theories of generation, and of emb ryogenesis in par-
ticular, were oriented by a belief in the preexiste nce of all biological 
organisms. The position sounds fantastic today, but  at the time, there 
were good reasons for its central role in biological the ory. The notion 
that God had created every individual at the beginn ing of history re-
lieved naturalists of the need to explain the means  by which organisms 
might manage the imposition of form and force on an  otherwise lifeless 
matter; that material being was indeed lifeless apa rt from God's agency 
had ® rm support from post-Reformationist schools of t hought. Pre-
existence made room, moreover, for the increasingly  secluded mechan-
ical philosophy when it came to the explanation of organi c generation. 
No one had been convinced by the Cartesian analysis  of generation 
as a form of fermentation, and thus there was almos t a sense of relief 
when mechanism assumed once more an important role to play for ex-
plaining the processes of nutrition and growth in t he expansion of the 
previously formed yet submicroscopic individual. It  was in fact the mi-
croscope that, more than anything else, lent credib ility to the theory 
once experimenters discovered what they took to be miniature homun-
culi encapsulated in the ªspermatic wormsº seen by Leeuwenhoek in 
the late 1670s. Finally, it was a matter of particu lar convenience for the 
systematists to endorse preexistence so far as it e nsured that for all the 
dif® culties facing taxonomy the objects of that sc ience would remain 
stable. As Linnaeus suggested, it might be tricky t o determine whether 
the mulberry belonged with the nettles, but at leas t one could be sure 
that mulberries as a species were ® xed.

The tide began to turn against preexistence theories in the 1740s, 
starting with Abraham Trembley's spectacular discov ery of the fresh-
water hydra. This polyp appeared to be in® nitely p lastic with respect 
to its possibilities for regeneration. It could be sliced, severed, turned 
entirely inside out: in every case the hydra either  regenerated the lost 
part, generated a second individual, or, in the las t instance, simply 
grew a new outside altogether. The impact of this d iscovery cannot be 
overestimated for its revolutionizing effect on the  life sciences. Ques-
tions poured out as a consequence of this discovery : How could pre-
existence theory explain this capacity? How, in thi s instance, could 
one insist on the lifelessness of the animal-machin e? It hardly helped 
matters to note the problem of categorizing the pol yp altogether, so 
far as it seemed to be essentially a plant with a s tomach. Problems in 
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classi® cation had in fact begun to multiply as bot anists in particular 
complained of the dif® culty in ® tting their observa tions to Linnaeus's 
system, and categories assigned to indeterminate sp ecies thus slowly 
began to overshadow the so-called pure lines. In th e late 1740s, Pierre 
Louis Maupertuis, the newly elected president of th e Berlin Academy 
of Sciences, began to collect records that he would publish on a fam-
ily known for its many cases of polydactylity. If, as those records in-
dicated, a trait could be passed on by both female and male members 
of the family, the basic tenets of preexistence the ory had to be wrong: 
generation must be an active process, one clearly r equiring the con-
tribution of both mother and father in the producti on of an embryo. 
Against this kind of evidence, it almost seemed bes ide the point to 
wonder what God would have had in mind when preform ing deformi-
ties such as those experienced by the family of polydactyls.

Hybrids, hydras, ªmonstersº: these were all certain ly on Georges 
Buffon's mind as he sat down to begin composing what would even-
tually grow to be some three dozen volumes on natur al history. The 
® rst three volumes, appearing together in 1749, we re almost immedi-
ately translated into German, and Buffon's signi® c ance in laying the 
groundwork for the organic view and the German stra in of organicism 
in particular is clear. Buffon had correctly assess ed the central prob-
lem facing the taxonomical system as one based on a  fundamentally 
inaccurate view of both nature and knowledge. Natur e was not rigidly 
demarcated along the lines proposed by the taxonomi sts, nor should 
one ever hope to completely grasp its manifold prin ciples and operat-
ing causes when assessing its effects; at best, according to Buffon, one 
could adopt the strategy of a kind of game theory, using probabilities 
as a guide when determining the contours of our species maps. Buffon 
understood the consequences of his position. If res earch into organic 
processes revealed natural agency, then natural his tory would have to 
rede® ne itself as a discipline devoted to the histories of living things; 
it would need to commit itself, in other words, to the principle that 
nature was susceptible to change. And the ® rst sit e of this capacity for 
change was embryogenesis. Devoting almost the entir ety of volume 2 
to the problem of generation, Buffon made developme nt the basic bio-
logical process, the key to understanding natural h istory as a science of 
living nature. For it was here, during the composit ion of the embryo, 
that change could be affected by environmental fact ors such as food 
and climate. Change produced variation, or ªdegener ationº in Buffon's 
terms, and it both explained the experience of af® nities when viewing 
varieties and grounded a historical sequence capabl e of linking, to use 
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one of Buffon's favorite examples, the ªproud mou ̄ onº on the moun-
taintop and the pathetic sheep in the ® eld. It is Buffon, then, who best 
marks the moment of convergence necessary for the e stablishment of 
natural history: the previously parallel investigat ions into system and 
process converged in Buffon's natural history to pr oduce both a new 
view of organic life and the basis for rede® ning t axonomy as a form of 
genealogy.

When it came to describing embryogenesis, Buffon re lied on some-
thing he called an ªinternal moldº; it marked Buffo n's attempt to pro-
vide a pseudomechanical explanation of the means by  which form 
could be conveyed to the organic material of an emb ryo. Sometimes 
described as ªmechanical epigenesisº to distinguish it from its mo re 
vitalistic conception, the term ªepigenesisº was ra pidly appropriated 
beyond any one theory to represent all positions co unter to preexis-
tence.3 Epigenesis was, however, an old idea. Aristotle ha d considered 
the process by which the male imparted the soulÐas source of both 
information and animationÐto material provided by t he female in 
terms that would suggest epigenesis to his later re aders.4 Thus in 1651 
Harvey understood himself to be following Aristotle  when using epi-
genesis to describe the progressive development of a chicken embryo 
from homogeneous mass to heterogeneously structured  organism. 5 
Harvey refrained from speculation regarding the bas is of this organiza-
tional drive, as did Caspar Wolff, who published ex perimental results 
that he took, in 1759, to be evidence of a nutritiv e life force, a force 
that he called vis essentialis.6 Wolff's observations suggested a dialecti-
cal logic underlying generation, an incessant motio n that, in the case 
of plants, explained development as a back-and-fort h motion between 
 ̄uidity and solids. Epigenesis thus met a need to grasp the po wer and 
vitality of nature, but without recourse to the sou l or devices such as 
Buffon's interior molds, it faced an impossible tas k with respect to the 
problem of form. As one critic complained, the epig enesist ªneeds a 
force which has foresight, which can make a choice,  which has a goal, 
which, against all the laws of blind combination, a lways and unfail-
ingly brings about the same end.º 7 Despite this concern, epigenesis 
would soon become the common denominator of organic ism: a model 
for literature and politics as much as for Romantic science i tself.

Turning to Kant now, one discovers that within two years  of Kant's 
passing the requirements that would allow him to te ach, he received 
special permission to offer a new course, a course that Kant called 
ªPhysical Geography,º which in outline carefully fo llowed the path 
taken by Buffon in the ® rst volume of his natural history. I t was 1757, 
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and Kant had already established his interest in th e problem of origin. 
His most important works had so far been devoted to questions regard-
ing cosmological origin, with numerous small pieces  devoted to geo-
logical formation and natural processes associated with the workings 
of wind, ® re, and earthquakes. So it comes as no s urprise to learn that 
Kant kept abreast of debates regarding organic gene ration as well. On 
the whole, he took the prospects for any genuine advance in the life s ci-
ences to be gloomy. Physics was easily reducible to  a set of mechanical 
causes, but, Kant asked, ªCan we claim such advanta ges about the most 
insigni® cant plant or insect? Are we in a position to say: Give me matter 
and I will show you how a caterpillar can be created? Do we not get stuck 
at the ® rst step due to ignorance about the true inn er nature of the ob-
ject and the complexity of the diversity contained in it?º (1:230). 8 The 
problem of generation was simply closed off from exam ination, at least 
so far as Kant was concerned.

It stands, therefore, as a tribute to the rising pr ominence of debates 
over preformation and the epigenesist alternative t hat the by then well-
regarded Magister Kant took the opportunity to revi ew the options as 
he saw them in 1763. The problem with preformation was that it relied 
on an essentially supernatural explanation, and recourses to Go d at 
this juncture in the history of science were simply  no longer compel-
ling. That said, Kant thought that ªit would be abs urd to regard the 
initial generation of a plant or an animal as a mec hanical effect inci-
dentally arising from the universal laws of natureº  (2:114). What was 
needed was something different, a means of avoiding  the supernatu-
ral solution even if all of the mechanical accounts  of generation had 
so far failed. Mindful of the need to provide form,  Kant emended the 
epigenesist alternative. Is it possible, Kant asked , that ªsome individual 
members of the plant and animal kingdoms, whose ori gin is indeed 
directly divine, nonetheless possess the capacity, which we cannot un-
derstand, to actually generate [ erzeugen] their own kind in accordance 
with a regular law of nature, and not merely to unf old [ auszuwickeln] 
them?º (2:114). 9 Kant's suggestion, in other words, proposed a com-
promise. Form was indeed supernaturally conceived, bu t while this 
generically maintained the stability of the species  lines, the work of 
generating individuals actively belonged to nature.  And the distance 
epigenesis had come from Buffon's account was clear  not only from 
Kant's direct dismissal of that position as an ªent irely arbitrary inven-
tionº but from the emphasis placed on a speci® call y nonmechanical 
account of organization. 10
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At this point in history there were a number of way s in which the 
term ªepigenesisº was used. Above all, epigenesis r eferred to the pro-
duction, the actual generation, of something new. And it was in this 
sense that detractors could link the notion to olde r, discredited claims 
regarding the spontaneous generation of  ̄ies and s o on. Epigenesis, so 
far as it was identi® ed with a theory like Buffon's, emphasized the fact 
of joint inheritance and so was associated with an account of ªblend-
ing.º Also in play were the two earlier accounts: H arvey's observation-
ally based de® nition of epigenesis as the developm ent of increasingly 
heterogeneous structures from out of an initially h omogeneous mass 
and Aristotle's discussion of the imparted soul.

Kant was familiar with all of these uses. In his le cture course on 
metaphysics he contrasted the relative advantages o ffered by a prefor-
mation theory compared to epigenesis for couples, s o far as epigenesis 
would require careful consideration of what the ble nded progeny might 
be like (17:416). Kant also regularly found opportu nity to criticize Ar-
istotle's account as fundamentally absurd given the  impossibility of 
dividing or sharing a simple substance like the sou l (17:672, 18:190, 
18:429, 28:684, 23:106±107). And although he consid ered the possibil-
ity that biological epigenesis might offer a real altern ative to mechani-
cal models of generation (17:591), Kant worried ove r the dif® culty of 
® nding a principle that would be capable of explai ning the stability of 
epigenetic development against potentially altering  sources presented 
by the environment (18:574). Kant's ® nal position regarding organic 
embryogenesis would sound close to the position tha t he had ® rst out-
lined in 1763. Thus in 1790 Kant would describe epi genesis as akin to a 
system of ªgeneric preformationº according to which  ªthe form of the 
species [is] preformed virtualiter  in the intrinsic purposive predisposi-
tions [ Anlagen] imparted to the stockº (5:423), a position to be preferred 
so far as ªit minimizes appeal to the supernatural,  and after the ® rst be-
ginning leaves everything to natureº (5:424). 11 Two senses of epigenesis 
remain: the sense of it as a type of spontaneous ge neration and Har-
vey's technical description of development as a mov ement from undif-
ferentiated unity to an interconnected whole of div ersely functioning 
parts. It was these two models of biological epigen esis that would prove 
to be most in ̄uential for Kant's metaphysical account of cognition, an 
in ̄uence that would in turn clarify Kant's subsequ ent investigations 
into natural history. 12

Starting in the mid-1760s Kant's attention began to tu rn away from 
concerns regarding cosmological and biological orig in and toward a 
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constellation of problems surrounding the basis of knowledge and, in 
particular, the origin of ideas. The problems were pressing. In meta-
physics and natural science alike confusion reigned , according to Kant, 
as the result of insuf® cient attention to the base s upon which claims 
were being made and the careless, free- ̄owing use of v ocabularies 
across the sciences. It was simply wrong to take co ncepts borrowed 
from physics, concepts like attractive and repulsiv e forces for example, 
and apply them uncritically when attempting to expl ain something 
like the metaphysical connection between body and s oul. And the at-
tempt in the life sciences to establish something like Wolff 's vis essentia-
lis as an actual ªprinciple of lifeº or soul within ma tter was no different 
(28:275, 283). In each case a force was asserted to  explain an effect that 
might very well be acknowledged to exist but that r esisted all mechani-
cal attempts at explanation nonetheless (2:331). Me chanical explana-
tion, as Kant came increasingly to believe, was the  only kind available 
with respect to determinate knowledge of nature. Th us while Kant ulti-
mately took generic preformation to offer the most defensible response 
to the problem of generation, this was an endorseme nt with a caveat. 
So long as the keys to organic processes resisted mechanical r eduction, 
they simply could not be known with the kind of cer tainty afforded 
the nonbiological sciences of mechanics and physics . Biology could 
not, therefore, be realized as a complete science, and all hypotheses 
regarding organic formation and natural history at large would have to 
remain heuristic at best.

This was not the case, however, for investigations into the cognitive 
processes underlying the generation of knowledge. O nce Kant declared 
metaphysics to be henceforth known as a science of the extent and lim-
its of knowledge, the ® rst task was to examine the  basis of its claims. 
Taking stock of his options, Kant considered the al ternatives offered 
by Leibniz and Locke. Leibniz, no less than the pre formationists, on 
Kant's view, relied on a supernatural explanation when it ca me to the 
origin of ideas. Locke's insistence on a sensible basis, how ever, failed to 
appreciate the role played by mental re ̄ection whe n generating con-
cepts that were irreducible to sense data (28:233). In contr ast to either 
of these positions, Kant was ready by 1771 to descr ibe his own position 
as ªepigenetic.º The ªreal principle of reason,º Ka nt now argued, rests 
ªon the basis of epigenesis from the use of the natural laws of reasonº 
(17:492). Only one year before, Kant had had to con tent himself with 
tracing intellectual concepts back to what he had t hen described as 
their ªoriginal acquisitionº via attention to the l awful workings of the 
mind. While this had allowed Kant to avoid the alte rnatives of con-
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cepts that were either sensible or innate, the expl anation of just what 
was meant by ªoriginal acquisitionº was missing. By  subsequently iden-
tifying epigenesis as the model for cognition, Kant  seems, to borrow 
Darwin's phrase, to have at last found ªa theory by which to wo rk.º 13

When Kant began work in earnest on the series of in vestigations 
that would lead to the publication of the Critique of Pure Reason in 
1781, he stopped publishing entirely in the subject  matter of the Cri-
tique. It is thus a matter of special signi® cance to se e that Kant's main 
publications during this period were in natural his tory, for only these 
could be conceptually linked to the somewhat parall el investigations 
into the bases of cognition. Kant's single appearan ce in print between 
1770 and 1775 was the review of an Italian anatomis t's discussion of 
the structural similarities between humans and anim als, similarities 
that, in the anatomist's view, led to the conclusio n that all manner of 
ailments resulted from humanity's ªunnaturalº state  of two-footedness 
(2:421±425). In his response, Kant deferred to the medical expertise of 
the anatomist, but suggested, nonetheless, that a f undamental differ-
ence remained so far as humans alone contained ªa g erm of reasonº 
(ein Keim von Vernunft), which if developed ( entwickelt) would destine 
them for society; it was a point that Kant would co ntinue to raise 
against Moscati, named or not, in subsequent lectur es on physical geo-
graphy and anthropology. During the remainder of th e decade Kant 
would gradually come to realize the full consequenc es of what it might 
mean to have an epigenesist conception of mind, a m ind that, like the 
organism itself, would have to be viewed as operati ng according to a 
kind of re ̄exive or organic logic according to whi ch its unity must be 
viewed as both cause and effect of itself.

Until the middle of the 1770s Kant took the generat ion of represen-
tations to be something requiring a juggling of fac tors directly parallel 
to those in play when considering organic generatio n. There had to be 
something regular, like a set of rules, guaranteein g uniformity of pro-
duction. There had to be material content, and ther e had to be some 
kind of force, something capable of putting the par ts together accord-
ing to the rules. Finally, there had to be somethin g capable of main-
taining the unity, if not the identity, of the whol eÐa simple enough 
set of requirements perhaps, but the work, as usual , lay in the details. 
The immediate challenge concerned the speci® c conn ections between 
the various mental faculties in playÐthe faculty of  understanding as 
home to the rules, sensibility as provider of mater ial content, and eine 
bildende Kraft,14 a formative power capable of connecting the materi al 
to the rulesÐa challenge exacerbated by Kant's comm itment to a solu-
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tion relying on neither supernaturally preformed id eas nor the empiri-
cists' appeal to sense. The intellectual intuition of innat e ideas simply 
smacked of ªlazy philosophy,º according to Kant, wh ile the empiricists 
invited a skepticism that could only damage science s grown increas-
ingly reliant on induction.

By 1775 Kant had made good progress. Intellectual c onceptsÐ con-
cepts like ªsubstanceº and ªcausalityºÐwere now sai d to be based on 
rules for the logical positioning of sense data. Lo gical positioning ex-
plained how judgments were formed; indeed it de® ne d cognition as 
a whole so far as cognition was now said to ªconsis t in judgmentsº 
(17:620). Experience would be lawful and skepticism  thereby avoided 
to the extent that cognition predetermined it accor ding to the rules 
of logical positioning. Kant had in fact already been cl ear since 1770 
on the fact that truth could be won so far as atten tion was paid to the 
rules for constructing appearances, rules that amou nted to determining 
the logical connection between predicates in a judgme nt. The advance 
since then was to identify concepts with the rules for logical connec-
tion (17:614). It was from these rules that Kant co uld understand the 
epigenesis of concepts from the use of the natural laws of reason. But 
what was the status of these laws and rules? Were they in fact a s pre-
formed as the supernaturally preformed germs generically maintaining 
the species lines? Kant's notes during this period concentrate on the 
process of judgment formation itself, with page upo n page devoted to 
working out the steps between a ªprinciple of dispo sitionº ( Disposition) 
or ªaptitudeº ( aptitudo) for organization (17:656) and the ªexpositionº 
(exposition) of this organization as a kind of exhibition, exp ounding, or 
realization of the rules themselves (17:643, 644, 6 48, 656, 660, 662). 15 
This exposition of the rule, a representation of lo gical connection, gen-
erated unity, according to Kant, since the connecti ng of predicates in 
a judgment was precisely what uni® ed an aggregate of sensation into a 
meaningful system of representation.

It was at precisely this stage in Kant's re ̄ection s that he took up 
the option of attaching a short essay to his regula r set of course an-
nouncements for the 1775±1776 school year. It would  be the last time 
Kant would publish this kind of advertisement, this  time to announce 
that the course on physical geography would be taki ng up a question 
of increasing interest in natural history, namely, the explanation of 
race. Polygenesists had been maintaining that races  represented dis-
tinct lines of creation, that they were in fact so many different kinds or 
species. Kant, following Buffon's adoption of interfertil ity as the only 
suitable criterion for determining species, argued instead for mono-



K A N T ' S  O R G A N I C I S M

11

genesis. The job for naturalists interested in explaining the grounds 
of racial difference was therefore twofold, explain ing the causal basis 
of such  adaptationÐfor Kant took the generation of  racial character-
istics to have originally been an adaptive response  to environmental 
conditionsÐand explaining the patterns of geographi c isolation with 
respect to these adaptations, explaining, in other words, why similar 
occasioning causes like high heat and aridity did n ot seem to have pro-
duced similar races in all such locations with those charact eristics.

Our interest concerns Kant's explanation of adaptat ion so far as it 
returns us to the language of germs and disposition s. By this point pre-
existence theorists had had to respond to discoveri es like those regard-
ing the regenerative possibilities of the hydra. An d the most successful 
response, by far, had been put together by the Swis s naturalist Charles 
Bonnet. Bonnet had argued that organisms contained inn umerable 
germs, germs containing the imprint of the species,  and Kant seems 
to have had a similar strategy in mind when discuss ing the basis of 
biological adaptation. 16 According to Kant, the only way to explain en-
vironmental adaptation was to suppose the preexiste nce within spe-
cies lines of ªgermsº for new parts and ªnatural pr edispositionsº for 
proportional changes to existing parts. Kant took t he case of birds as 
his ® rst example in the course announcement. As he explained it, ªIn 
birds of the same kind which yet are supposed to li ve in different cli-
mates there lie germs for the unfolding of a new layer of feathers if they 
live in a cold climate, which, however, are held ba ck if they should 
reside in a temperate oneº (2:434). But how was one  to understand the 
existence of such spectacular provisions for adapta tion? Surely neither 
chance nor mechanical laws could explain the existence of germs p ur-
posed for the possibility of an organism's adaptive  needs. ªThe human 
being,º Kant continued, ªwas destined for all clima tes and for every 
soil; consequently, various germs and natural predi spositions had to lie 
ready in him to be on occasion either unfolded or r estrained, so that 
he would become suited to his place in the world an d over the course 
of the generations would appear to be, as it were, native to and made 
for that placeº (2:435). What Kant wanted was a lawful basis for adapta-
tion. The existence of germs purposed for human sur vival across cli-
mate and geography seemed to explain both the fact of ad aptation and 
its inheritance. Like Harvey's de® nition of epigenesis as the movement 
from homogeneous unity to increasingly distinct par ts, the natural his-
tory of the human species could be viewed similarly  with monogenetic 
unity securing phyletic connection and germs provid ing the rules for 
subsequent differentiation. But this kind of conclu sion, as always with 
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biological explanations, carried a caveat. So long as the actual histories 
of species remained unknown, natural history as a g enealogical enter-
prise would fail to offer precisely that set of law s required for its es-
tablishment as a science. The ªphysical system for the understandingº 
(2:434), as Kant called it in 1775, would never be realized as an empiri-
cal science.

Returning to his work on the Critique of Pure Reason, Kant was ready 
to make a distinction, one that would prove to have  a deep concep-
tual impact on the critical project as a whole. The re had to be different 
grounds for unity in cognition: the rule-based unit y of judgments at 
the heart of representation, and the unity of reaso n itselfÐin Kant's 
words, a ªunity of experienceº on the one hand and the ªunity of the 
self-determination of reason with regard to the manifold of the unity of 
rules or principlesº on the other (17:707±709, ital ics mine). By describ-
ing the unity of reason as a case of ªself-determin ationº Kant had ® -
nally located an epigenetic beginning, an origin th at was neither su-
pernatural nor empirical but spontaneous. And it wa s only in the vein 
of something that could be metaphysically conceived  as self-born that 
the unity of apperception could be subsequently ref erred to as ªpure 
spontaneityº or as ªtranscendentally free.º The rul es and intellectual 
concepts responsible for generating a uni® ed exper ience would sub-
sequently be described as having been themselves ge nerated, as a set 
of diversely functioning parts, from out of reason i tself. Rather than 
lying like preformed germs and dispositions, the ru les would operate, 
therefore, like emergent properties, 17 constructing experience at the 
same time that they gave de® nition to spontaneity itself, realizing or 
ªperfectingº it through their lawful operation. Thu s while the unity 
of reason could be conceptually distinguished from the unity of rules 
for constructing experience, like an organism, cogn ition functioned as 
a set of parts whose thoroughgoing connection reali zed unity even as 
the grounds of that unity preceded it. This was a d ifferent logic at work 
than that driving the discursive logic of judgment formation; it was a 
re ̄exive logic according to which the unity of apperception was both 
cause and effect of itself, or, as Kant would put it in another context, 
both author of and subject to its own laws.

The Critique of Pure Reason ® nally appeared in 1781. It was a book 
whose energies were divided between attention to the positive accou nt 
of rules for coherent experience and the negative w ork of outlining rea-
son's capacity for illusion in its desire to push p ast the boundaries it 
had itself set as the ground of experience. The nec essity ascribed to the 
rules for experience became a matter of genealogy, as Kant now described 



K A N T ' S  O R G A N I C I S M

13

the connection between unity of rule and unity of ap perception on the 
basis of their organic af® nity. ªHow,º Kant asked, ªare we to make com-
prehensible to ourselves the thoroughgoing af® nity  of appearances, 
whereby they stand and must stand under unchanging laws?º (A113). 
Kant's answer lay in neither the kind of ªspecial af® nityº af®  rmed by 
Leibniz and responsible for connecting innate ideas  and intellectual 
intuition nor the ªnatural af® nityº thought by Hume to form th e basis 
of laws for imaginative association. 18 Organic af® nity, in contrast to ei-
ther of these accounts, secured necessity or lawful ness in experience so 
far as the rules for connection had their ªbirthpla ceº in apperception 
(A66/B90). ªThe objective ground of all association  of appearances,º 
Kant now declared, ªI entitle their af® nity. It is nowhere to be found 
save in the principle of the unity of apperception,  in respect of all 
knowledge which is to belong to meº (A122). This wa s Kant's response 
to skepticism: rules guaranteed the coherence of ex perience, and the 
unity of apperception secured the origin and thereb y the legitimacy 
of the rules. ªOur skeptical philosopher,º Kant exp lained, ignored the 
genealogy of our concepts or rules and thus ªprocee ded to treat the 
self-increment of concepts [ diese Vermehrung der Begriffe aus sich selbst], 
and, as we may say, this self-birth [ die Selbstgeb"rung] on the part of our 
understanding (the same as of our reason), without impregnation by 
experience [ ohne durch Erfahrung geschw"ngert zu sein], to be impossibleº 
(A765/B793). Only the ªself-birthº of reason or, as  Kant would later add, 
the ªepigenesis of reasonº (B167) could ® nally sec ure the coherence of 
experience. Kant's transcendental deduction, where ªdeductionº rep-
resents a term borrowed from the legal work to dete rmine rightful in-
heritance, could not, therefore, have been more aptly named given the 
vocabularies of origin and birthright at play.

With the Critique of Pure Reason in place, Kant was able to return 
with greater clarity to natural history. Reviewing Johann Herder's at-
tempt to avoid both preexistence and mechanism in his a ppeal to a 
ªgenetic forceº at the basis of adaptations, Kant was ready t o agree,

only with this reservation, that if the cause organ izing itself from within were limited 

by its nature only perhaps to a certain number and degree of differences in the 

formation of a creature . . . then one could call this natural vocat ion of the form-

ing nature also ªgermsº or ªoriginal predispositionsº with out thereby regarding the 

former as primordially implanted machines and buds that unfold themselves only 

when occasioned as in the system of evolution, but merely as limitations, not fur-

ther explicable, of a self-forming faculty, which l atter we can just as little explain or 

make comprehensible. (8:62±63)19
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In 1775, Kant's effort to discover the means for la wful adaptation had 
stopped with the supposition of germs purposed towa rd the adaptive 
needs of an organism. By 1784 Kant was prepared to heuristically mir-
ror the language of cognition such that heritable t raits, no less than the 
rules for experience, emerged to limit and therefor e realize, constrain 
and thereby form, a freely exercised power of life.

Without a mechanical explanation of necessary inher itance, Kant 
turned to a basic tenet of the ® rst Critique, namely, that all necessity 
without exception must have a transcendental ground  (A106). The 
unity of apperception was the transcendental ground  guaranteeing the 
necessary coherence of experience. But in the natur al history of the hu-
man species no such ground could ever be discovered . It could only be 
asserted therefore as a transcendental principle: a  principle serving as 
a conditionÐnot for the construction of experience but for the possi-
bility of orientation within it. How can we underst and natural history 
as a genealogical exercise, one capable of providin g, in Kant's words, 
a genuine ªarchaeology of natureº (5:419)? In the c ase of the human 
species it is by asserting the monogenesis of our k ind, a phyletic unity 
requiring the possibility of differentiation from t he start given the va-
garies of climate and geography (8:99). 20 But the lawfulness of original 
adaptation, the necessity of subsequent inheritance, these can therefore 
only rest on a transcendental principle regarding t he unity of our spe-
cies, a principle we supply as a unifying law of re ason, a law that reason 
gives to itself in its investigation of nature as seen through the  lens of 
teleology. This was Kant's solution to the complaint he had ® rst voic ed 
in 1763 regarding the need for recourse to some kin d of explanatory 
principle besides mechanism or God. It was a soluti on that could yield 
a productive means for the investigation of nature while still remain-
ing faithful to the limits of our claims.

By setting limits on the use of transcendental prin ciples regarding 
nature's unity and purposiveness, Kant expressed a note of epistemic 
caution that would go unheard by his successors. Co nvinced of na-
ture's vitality, naturalists and philosophers would  make use of Kant's 
work as they saw ® t. The most signi® cant transfor mation of Kant's 
work concerned the use of transcendental principles  themselves, since 
these tools for thinking  about nature would be subsequently ascribed 
to nature itself. This so-called constitutive use o f what was meant to 
be only a transcendental principle for re ̄ective j udgment betrayed its 
lineage as more than an epistemic device, as someth ing that was in-
deed itself forged out of Kant's synthesis of biolo gical and epistemic 
concerns. Thus when Goethe described ªintuitive per ceptionº as the 
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ability to ªsee the ideasº at work in nature, he wa s identifying the ar-
chetype as something that functioned both epistemic ally and as the 
biologically active ground of metamorphosis. 21 This would be the case 
for Darwin's appeal to ªcommon descentº as well. De scent with modi-
® cation, the guiding idea behind the theory of nat ural selection, rep-
resented a claim meant not only to orient our investig ation of nature 
but to ground the interconnection of nature itself.  Common descent 
functioned like a transcendental principle so far as it oriented classi-
® cation toward the search for nature's unity via p hyletic lineage be-
tween organisms. But it was also more than a mere h euristic by which 
one could think nature's interconnection; it was th e organically real 
ground of biological af® nity, the only basis upon which Darwin could 
declare comparative anatomy to be ªthe soul of natural histo ry.º 22

In the end, while Kant's real role in natural histo ry might have oper-
ated through the manner in which he was appropriated, his place in 
the organicism of his time is best secured by his a ccount of the epi-
genesis of reason, an epigenesis that was far more radical than the one 
Kant was willing to accord natural organisms via ªt ranscendental prin-
ciples,º and one that locates Kant as a genuine forerun ner of investiga-
tions into ªepigeneticsº and the ªemergent propertie sº of genes that are 
central to discussions of embryogenesis today.
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Mechanism and the Principle of Life

Locke's theory of classi® cation is a subject that has long 
received scholarly attention. Relatively little not ice has 
been taken, however, of the special problems that w ere 
posed for taxonomy by its inability to account for organic 
processes in general. Classi® cation, designed orig inally as 
an exercise in logic, becomes immediately complicat ed 
once it turns to organic life, and the aims of taxo nomy 
become thereby caught up with the special problems of 
generation, variation, and inheritance. Locke's own  expe-
rience with organic processesÐexperience gained thr ough 
his early work in botany and medicineÐsuggested to him 
both the dynamism of nature and the necessary arti® c ial-
ity of an a priori system of classi® cation. Locke' s attitudes 
toward nature were not uncomplicated, at times pres ent-
ing a blend of seemingly opposed commitments. But t hese 
were precisely the grounds upon which he could reco gnize 
the need to disentangle the epistemic, cognitive as pect of 
taxonomy from the attempt being made by taxonomists  
to create a natural system. In the end, it was this  disentan-
glement that would both pave the way for Linnaeus's  suc-
cessful creation of an arti® cial system of classi®  cation and 
open the door to its subsequent attack by Buffon an d his 
followers. By the middle of the eighteenth century,  natural 
history would be wrested from the hands of taxonomy , but 
this path could not have been laid without Locke's work to 

Generation and the 
Task of Classi® cation
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demonstrate the arbitrary nature of classi® cation.  The path from Locke 
to Buffon thus traced the ® rst stages of a revolut ion in our approach to 
nature, from an approach marked by the search for divisions between 
the parts of nature to an attempt at something that  could be equally 
attuned to its unity. Questions about generation, c lassi® cation, natural 
history were de® ning investigations in the life sc iences by the middle 
of the eighteenth century, and insofar as these for med the backdrop for 
Kant's own interests in natural history, the histor y of these questions 
must be examined as well.

Locke's approach to questions concerning the genera tion and classi-
® cation of nature is best introduced by way of a b rief reminder regard-
ing Aristotle's and Boyle's roles in providing the backdrop for Locke's 
discussion. It is well understood that Aristotle's empirical investigations 
into organic processes were founded on his metaphys ical account of the 
soul. Whether it was referred to as an animating pr inciple or an ent-
elechy, the soul explained the experience of a form ative force in all liv-
ing things; it made sense of life as an inner motio n and of reproduction 
and growth as movement toward a speci® ed goal. 23 In the seventeenth 
century, however, Aristotle's account of the souls of plants and animals 
was under attack from a number of fronts. The forem ost of these at-
tacks stemmed from religious precepts,  ̄owing almo st directly from 
Calvin's insistence that God's agency be accepted a s the only source of 
activity in the natural world. 24 This position supported the kind of me-
chanical philosophy being promoted by Galileo and D escartes as well, 
since in their view nature was a realm ® lled with animate machines. 
From this philosophical perspective everything in n ature was reduc-
ible to mechanical principles including, and especi ally, the organic 
body itself: the workings of muscle and tendon coul d be depicted as 
systems of pulleys, the heart likened to water bell ows, and the nerves 
could be imagined to work like so many vibrating st rings leading up to 
the head. 25 Calvin's Reformationist tenets thus easily combine d with 
mechanical philosophy to describe nature as a colle ction of complex 
machines whose internal mechanisms were dependent u pon God. But 
the central problem with this portrait of nature, a  problem increasingly 
felt over the course of the seventeenth century, wa s that even the most 
elaborately imagined mechanisms could not account f or the most con-
stant experiences of organic life. They failed to e xplain the processes 
by which organisms were able to maintain and reprod uce themselves, 
and they made no sense at all of the processes of i nheritance despite 
the fact that breeders and horticulturalists were e verywhere engaged 
in the attempted manipulation of them. And these so rts of everyday 
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tensions between theory and practice were only comp ounded by the 
epistemic problems seen to be facing classi® cation.

Because classi® cation requires criteria for sorting, th e determination 
of what can serve as criteria for this sorting is t he ® rst task in setting up 
a taxonomical system. For most of the history of cl assi® cation leading 
up to Locke, the goal of taxonomy had been to creat e what systematists 
described as a ªnatural system,º that is, a system that was capable of 
mirroring the divisions that were thought to exist within nature itself. 
The theoretical basis for this belief in natural di visions had been pro-
vided by Aristotle. In Aristotle's account, the for mative force of the soul 
was responsible for directing organic processes tow ard a speci® ed end, 
for moving an organism from a merely potential exis tence to a com-
plete form. But in its formative capacity the soul not only explained, 
for example, why acorns become oaks; it was thought to serve also 
as the discriminating judge when it came to determi ning the essen-
tial features required for an oak to be an oak. It was as a result of this 
kind of work that nature could be understood to hav e divided itself up 
according to essential features, to have produced, in other words, a set 
of essential divisions underlying the possibility o f a natural system. 26 
But while Aristotle took such essential divisions t o be real in nature, he 
was himself uncon® dent that the classi® catory pro cess of logical subor-
dination could be adequately applied to biological life, for, as he saw it, 
it could never be clear to the taxonomist what natu re itself had taken 
to be the essential or subordinate features of a gi ven organism. 27 As 
Aristotle conceived of the problems facing taxonomy , the dif® culties 
lay primarily on the side of the taxonomists and th eir ignorance with 
respect to nature's essential divisions. This problem went a step furth er 
for seventeenth-century mechanists, however, insofa r as corpuscular 
ontology had rejected not only the soul as a basis for discerning essen-
tial differences between living organisms but the v ery notion of essen-
tial divisions existing within matter at all.

Corpuscular ontology had received its most concerte d defense in 
the work of Robert Boyle, a thinker who was as much  concerned with 
an extirpation of the chemical principles of Renais sance naturalism as 
he was with advancing his new corpuscular philosoph y. He embraced 
corpuscular ontology in part, therefore, because it  eliminated the pos-
sibility of irreducible elementsÐthe mercury, salt, an d sulfur of the 
ParacelsiansÐby taking matter to be substantially i dentical in all its 
parts.28 Differentiation within matter, according to Boyle, occurred 
only as a result of shifts in the relative size, texture, and m otion of 
the corpuscles. This meant that all material object s were the result of 
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nonessential patterns of aggregation, patterns that  had been produced 
by what Boyle described as a material ªconventionº or ªstampº upon 
an indifferent collection of matter. 29 But while this kind of corpuscular 
ontology allowed Boyle to respond to the iatrochemists,  it also meant 
that he would be incapable of providing essential c riteria by which in-
organic matter could be meaningfully identi® ed and sorted. 30

When it came to accounting for organic matter, Boyl e had appealed 
to a physicalist view of seminal principles. For Bo yle, the sheer com-
plexity of organic life exceeded the chance that it s original formation 
had been due to the principles of secondary motion alone. Against the 
theory proposed by Descartes and his followers, the refore, Boyle ar-
gued for an original act of divine arti® ce that ªdid more particularly 
contrive some portions of that matter into seminal rudiment s or prin-
ciples, lodged in convenient receptacles (and, as it were,  wombs), and 
others into the bodies of plants and animals.º Thes e seminal principles 
took on a formative function in directing the mater ial unity of the or-
ganism, for ªsome juicy and spirituous parts of the se living creatures 
must be ® t to be turned into proli® c seeds, where by they might have a 
power, by generating their like, to propagate their  species.º31 Although 
Boyle did not describe the exact means by which the  formative work of 
the seminal principles operated, he clearly conside red the process to be 
physical as opposed to soul driven:

I very well forsee it may be objected, that the Chi ck with all its parts is not a Me-

chanically contriv'd Engine, but fashion'd out of M atter by the Soul of the Bird . . . 

which by its Plastick power fashions the obsequious Matter, and becomes the Archi-

tect of its own Mansion. But not here to examine whethe r any animal, except Man, 

be other than a curious engine, I answer that this Objection invalidates not what 

I intend to prove from the alledg'd Example. For le t the Plastick Principle be what it 

will, yet still, being a Physical Agent, it must act after a Physical manner, and having 

no other Matter to work upon but the White of the E gg, it can work upon that Mat-

ter but as Physical Agents, and consequently can but divide the Matter into minute 

parts of several Sizes and Shapes, and by local Motion variously context them. 32

Boyle's commitment to a material interpretation of the work done 
by the seminal or plastic principle was clear from his appeals ªPhysi-
cal Agents.º 33 Finishing the point, he explained ªthat the Format ive 
Power (whatever that be) doth any more than guide t hese Motions, and 
thereby associate the ® tted Particles of Matter af ter the manner req-
uisite to constitute a Chick, is that which I think will n ot easily be 
evinc'd.º 34
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Boyle's efforts to blend a corpuscular ontology wit h an account of 
seminal principles left open questions, however, re garding the coher-
ence of mechanical approaches to nature. This incoh erence was clearest 
with respect to taxonomical issues, since the ontol ogy underlying the 
corpuscular theory of matter appeared to make class i® cation impos-
sible at the same time that the uneasy addition of materially conceived 
seminal principles were supposed to allow for it in  the case of organic 
life. It was these strands in Boyle's thought that were most carefully 
taken up for consideration by John Locke. And it wa s here that Locke's 
own experience in medicine and botany would lead hi m to recognize 
the need to separate the problem of classi® cation from the account of 
ontology. Taxonomy was a process of naming, accordi ng to Locke, and 
as such it was an endeavor that said more about dec isions made by the 
taxonomist than it did about nature. And nothing could demonstrate 
the arbitrary nature of classi® cation as much as c ould the  ̄uid pro-
cesses of organic generation and growth.

Locke's attitude toward the problems posed by biolo gical generation 
developed in stages, with the ® rst dating from his years a t Oxford. As 
this time is well documented, it is perhaps enough here to recall that 
it was during these years that Locke learned of Des cartes's mechanical 
philosophy; took a course on chemistry from the Ger man Peter Stahl; 
read medical works by Harvey, Sennert, and the Gale nists; created a 
personal Herbarium; and, of course, became acquainted with Robert 
Boyle and his corpuscular science. 35 It is in the so-called Morbus entry 
of 1666±1667, a text written while Locke was known to have been read-
ing Boyle's Origin of Forms and Qualities, that we ® nd an early response 
to the physical rendering of the ªplastic principle º at work in genera-
tion. In this short and un® nished set of remarks, Locke was i nterested 
in determining ªa more rational theory of diseasesº  based on the no-
tion of seminal principles. As he de® ned them, ªBy  seminal principles 
or ferments I mean some small and subtle parcels of  matter which are 
apt to transmute far greater portions of matter int o a new nature and 
new qualities.º 36 Such principles, according to Locke, could perhaps  ex-
plain the functioning of diseases, since these too seemed to transform 
the body's material into something newÐthat is, int o the disease itself. 
Locke admitted that ªhow these small and insensible  ferments, this po-
tent archeus works I confess I cannot satisfactoril y comprehend,º but 
he was clear that it could not be operating according to the mechanical 
procedures that had been suggested by Boyle for the ªstrainingº of par-
ticles by variously sized pores. As Locke saw it, o nly the transformative 
force of seminal principles could adequately explai n the appearance of 
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the ªhard and consistent parts of the chickenº from  out of the ªsoft 
and liquidº parts of the egg, and with respect to b otany, only seminal 
principles could make sense of plant generation at all .37 Describing this 
transformative force, Locke noted that ªthis change  seems wholly to de-
pend upon the operation or activity of this seminal  principle, and not 
on the difference of the matter itself that is chan ged, so several seeds 
set in the same plot of earth change the moisture o f the earth which is 
the common nourishment of them all into far differe nt plants which 
differ both in their qualities and effects, which I  think is not done by 
bare straining the nourishment through their pores which in diff erent 
plants are of different shapes and sizes.º 38 Regardless of how one is to 
interpret Locke's understanding of this ªpotent arc heusº at work as the 
transformative force in generation, what the ªMorbu sº entry on disease 
makes clear above all is Locke's early skepticism r egarding a mechani-
cally reductive explanation of generation. This ear ly hesitation can in 
fact be seen to have continued throughout Locke's w ork, even as his 
theories increasingly showed the in ̄uence of corpuscular sc ience.

In 1667 Locke left Oxford for London, where he beca me for many 
years a close associate of Thomas Sydenham. Sydenha m, typically de-
scribed as England's foremost physician of the seve nteenth century, 
was also interested in the problem of disease, and his widely read 
Observationes Medicae attempted to provide a natural history of the var-
ious species of disease on the models provided by b otanical systems 
of classi® cation. Like Locke, Sydenham took diseases to fu nction by 
virtue of some kind of transformative power, a capa city to change the 
body's humors through the processes of ªmetamorphos isº into the dis-
ease itself. ªThe said humours,º as Sydenham explained i t, ªbecome 
exalted into a substantial form or species; and these substantial forms or 
species manifest themselves in disorders coincident  with their respec-
tive essences.º39 Sydenham's examples of this process of ªexaltation º 
were always botanical, with mistletoe, moss, and fu ngi frequently cited 
as examples of a tree's essence having been transfo rmed into a wholly 
new species.40 Sydenham believed that a natural system could be c re-
ated on the basis of essential features in the plan t kingdom, and he 
took his investigations into the various courses ta ken by diseases to 
represent a parallel attempt. In his view, a natura l history of diseases 
on this model would be invaluable, for it could for m the backbone of a 
treatment program once diseases were de® nitively recogni zable.

The preface to Sydenham's Observationes Medicae is considered to 
have been written either entirely by Locke or at le ast in close collabora-
tion with him. 41 But given that the preface was published in 1676, when 
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Locke was already at work on drafts of the Essay Concerning Human Un-
derstanding, it seems clear that Sydenham's attempt to determi ne es-
sential characteristics of disease would already ha ve been at odds with 
Locke's emerging position on classi® cation. 42 In a letter to Thomas 
Molyneux written after the publication of the Essay, for example, 
Locke was careful to distinguish the heuristic virt ues of Sydenham's 
 projectÐit could serve as an ªart of memoryº for t he physicianÐfrom 
the possibility that such a thing could actually of fer ªphilosophical 
truths to a naturalist.º As Locke developed the point,

Upon such Grounds as are the establish'd History of Diseases, Hypotheses might 

with less Danger be erected, which I think are so far useful, as they serve as an Art of 

Memory to direct the Physician in particular Cases, but not to be rely'd on as Foun-

dations of Reasonings, or Verities to be contended for; they being, I think I may say 

of all of them, Suppositions taken up gratis, and will so remain, till we can discover 

how the natural Functions of the Body are performed , and by what Attraction of 

the Humours or Defects in the Parts they are hinder'd or disorder'd. . . . What we 

know of the works of Nature, especially in the Constitution o f Health, and the Op-

eration of our own Bodies, is only by the sensible Effects, but not by any certainty 

we can have of the Tools she uses or the Ways she works by.43

Locke's views here re ̄ected the results of his dis cussion of taxonomy 
in the Essay, but before turning to the grounds he had provided  for this 
position, it is worth recalling a few points regarding what w e know of 
Locke's account of organic processes apart from the  already cited com-
ments made in his Morbus entry.

Like Boyle, Locke accepted seminal principles as at  least a partial ex-
planation for the original generation of both organ ic and nonorganic 
species. As he put it in his Elements of Natural Philosophy (1698), ªAll 
stones, metals, and minerals are real vegetables; t hat is, grow organi-
cally from proper seeds, as well as in plants.º 44 Given his medical train-
ing, Locke was also familiar with theories that did  not rely on seminal 
principles when explaining generation: the mechanic al account on the 
model of fermentation provided by Descartes, the ep igenetic version 
offered up by Harvey, and the preexistence theories  taken to be sup-
ported by Anton van Leeuwenhoek's discovery of sper matozoa in 1677. 
Among the competing theories of generation, preexis tence theorists 
argued that God had produced every single organic l ife form at the mo-
ment of creation. Depending upon the strain of pree xistence theory, 
the individual life forms were then said to have be en either embed-
ded in the crust of the earth until they were taken  up with food or to 
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have been encasedÐthe so-called Russian doll modelÐ within either 
the ovaries or testes. But wherever these individua ls were located after 
creation, they existed as submicroscopic yet fully formed organisms, 
and the gestation of an embryo was thus really only  a process of me-
chanical enlargement. Although there would be probl ems for the the-
ory in the long run, in their ® rst appearances pre existence theories had 
a large number of supporters insofar as they ® t wit h the mechanical ap-
proach to nature. It was this theory, for example, that lay at the heart of 
Locke's exchanges with Stilling ̄eet regarding resu rrection. Locke was 
skeptical regarding the account, above all because it seemed impossible 
to assert anything like a material identity between  a submicroscopic 
individual and a grown man. 45 His own view was that organic genera-
tion consisted in the rearrangement of previously created p articles:

When a thing is made up of Particles, which did all  of them before exist, but that 

very thing, so constituted of pre-existing Particle s, which considered altogether 

make up such a Collection of simple Ideas, had not any Existence before, as this Man, 

this Egg, Rose, or Cherry, etc. And this, when referred to a Substance, produced in 

the ordinary course of Nature, by an internal Princ iple, but set on work by, and re-

ceived from some external Agent, or Cause, and working by insensible ways, which 

we perceive not, we call Generation. (2.26.2)

Generation thus described the process by which an u nsorted aggregate 
of preexisting particles was organized into a speci ® c existence, into 
ªthis Man, this Eggº; how generation or the rearran gement of parti-
cles took place once the internal principle became active, however, was 
something Locke considered to be incomprehensible.

Locke was also familiar with botanical processes, f or he had actively 
built up a collection of plants for his own HerbariumÐa catalog re-
maining one of the best preserved from that century Ðtaking careful 
note of species, hybrids, and random mutations such  as a blue  ̄ower 
appearing among the expected yellow. Compared to th e general con-
stancy of animal reproduction, Locke thus noted at one point that ªin 
vegetables we ® nd that several sorts come from the  seeds of one and 
the same individual as much different species as ar e allowed to be so 
by the philosophers.º 46 And he worked to keep abreast of the ongoing 
changes and debates in botany regarding the classi® cation of par ticular 
species of plants during this period, noting change s that had affected 
his own catalog and meeting with horticulturalists to discuss the re-
sults.47 Locke's early engagement with the problem of under standing 
natural processesÐwhether regarding the transformat ive power of dis-
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ease or the internal principle at work in generatio nÐwould combine 
to support his views regarding classi® cation. In p articular, it seems 
to have convinced him that classi® cation should di sentangle itself as 
much as possible from any kind of ontological commi tments regarding 
the things being classi® ed.

As explained above, the main theoretical task facin g classi® cation 
practices in the seventeenth century was determinin g the criteria that 
would be used for sorting whatever objects were und er consideration. 
Once this theoretical task had been accomplished, t hen it was sup-
posed to be only a practical matter with respect to  sorting these indi-
viduals into groups according to the criteria that had been set. With 
respect to the theoretical task, the guiding assumption was that the 
system of nature could only be understoodÐand there by classi® edÐif 
nature's own taxonomical criteria could be discover ed. Such discovery 
however, as taxonomists widely recognized, presente d an almost insu-
perable challenge. Adding to the theoretical challe nge facing taxono-
mists was the practical problem of having to deal w ith organismsÐand 
plants were particularly dif® cult in this wayÐthat  seemed resolutely 
indeterminate, that is, that showed characteristics  placing them in two 
or even three separate categories at once. Locke un derstood that these 
were the central dif® culties facing natural history, but he also thought 
that these problems had mainly to do with the incor rectly perceived 
terms under which taxonomists were laboring. It was  not obvious to 
him that nature should even be interested in maintaining bou ndaries 
between species, nor was it clear, with all the shape-shifting going on 
in the plant world, for example, that such boundari es could ever be 
meaningfully maintained. The natural system, as Loc ke saw it, was an 
unsupportable myth, and the sooner taxonomists reco gnized this fact, 
the more likely it was that classi® cation might ma ke some progress to-
ward an adequate system.

Classi® cation was a human practice meant for human  ends, and the 
problem facing classi® cation thus lay in a separat e direction altogether, 
since it was essentially tied to facts about cognit ion. All sorting was the 
ªWorkmanship of the Understandingº (3.3.12) for Loc ke, and as such 
it was open to the vagaries of individual judgment as well; as he put it, 
it ª depends upon the various Care, Industry, or Fancy of him that makes it º 
(3.6.29). For example, ªif the Idea of Body be bare Extension or Space,º 
according to one person, ªthen Solidity is not essential to Body: If oth-
ers make the Idea, to which they give the name Body, to be Solidity and 
Extension, then Solidity is essential to Body. That therefore, and that 
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alone is considered as essential, which makes a part of the complex Idea the 
name of a sort stands for,º according to Locke, and in this sense, ªto talk 
of speci® ck Differences in Nature, without referen ce to general Ideas 
and Names, is to talk unintelligiblyº (3.6.5).  It was therefore the nam-
ing of things, or rather the annexing of a name to a particular abstract 
idea that one had formed, that alone determined spe cies. The supposed 
real essence of a determined kind was ultimately un knowable, even in 
the case of mankind, and Locke pointed to comas, de lirium, retarda-
tion, and madness, all in the effort to undermine a ny sense that ratio-
nality might prove to be an exception to this fact (3.6.29). 48

Because classi® cation was driven by pragmatic cons iderations 
regarding communication and order, it did not make sense to assume 
that nature could be similarly invested in determin ing boundaries 
between species. As Locke made the point,

Wherein then, would I gladly know, consists the pre cise and unmovable Boundaries 

of that Species? 'Tis plain, if we examine, there is no such thing made by Nature, and 

established by Her amongst Men. . . . So uncertain are the Boundaries of Species of 

Animals to us, who have no other Measures, than the complex Ideas of our own col-

lecting: And so far are we from certainly knowing w hat a Man is; though, perhaps, 

it will be judged great Ignorance to make any doubt  about it. And yet, I think, I may 

say, that the certain Boundaries of the Species, are so far from being determined, 

and the precise number of simple Ideas which make the nominal essence so far 

from settled, and perfectly known, that very materi al Doubts may still arise from it. 

(3.6.27)

It was in fact the ªvery material doubtsº arising f rom attempts to deter-
mine natural kinds that indicated at once not only the arti® cial nature 
of our classi® cation system but the actual impreci sion of nature itself. 
In keeping with this, Locke repeatedly offered exam ples of hybrids, de-
formation, and even mythical creatures to make the point regarding 
both nature's plasticity and the impossibility that  independently estab-
lished categories could ever make sense of that  ̄u idity. 49 ªNor let any-
one say,º as he put it, ªthat the power of propagation in animals by the 
mixture of Male and Female, and in Plants by Seeds,  keeps the supposed 
real Species distinct and entire . . . for if history lie not, Women have 
conceived by Drills; and what real Species, by that measure, such a Pro-
duction will be in Nature, will be a new questionº (3.6. 23). It was with 
respect to this natural  ̄uidity that Locke resorted to the role played by 
ªlife,º moreover, when it came to understanding org anic unity at all. 
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As he described it, organic unity was maintained only insofar as the 
organization of parts could be collectively orchest rated by their partak-
ing in a common life. ªThat being then one Plant,º he explaine d,

which has such an Organization of Parts in one coherent Body, partaking of one 

Common Life, that it continues to be the same Plant , as long as it partakes of the 

same Life, though that Life be communicated to new Particles of Matter vitally 

united to the living Plant in a like continued Orga nisation, conformable to that sort 

of plants. For this Organisation being at any one instant in any one collection of 

Matter, is in that particular concrete distinguished from  all others, and is that indi-

vidual Life, which existing constantly from that mo ment both forwards and back-

wards in the same continuity of insensibly succeeding Parts united to the living 

Body of the Plant, it has that Identity, which makes the same Plant, and all the 

parts of it, parts of the same Plant, during all th e time that they exist united in that 

continued Organisation, which is ® t to convey that  Common Life to all the Parts so 

united. (2.27.4)

The concept of life served thus as a constantly uni fying force within 
the ªinsensibly succeeding Partsº of the plant (2.2 7.4). Life was more 
than the organism's ªcollection of matter,º because  it was the active 
principle generating an individual life, an identit y so long as the parts 
were orchestrated together by it. 50

But while Locke seems to have both respected the ge neral irre-
ducibility of organic processes and demanded that class i® cation be 
recognized as something that was entirely the ªwork manship of the 
understanding,º he was insistent that our ideas of substances stood in-
dependent of such complete workmanship. It was prec isely because the 
ªpatternsº of our ideas of substances lay outside u s, according to Locke, 
that we could not achieve the level of certainty and coherence afforde d 
either mathematics or our ideas of morality, religi on, and politics. In 
these modes of thinking, the patterns or ªarchetype sº lay within the 
mind itself (4.1.1); in the case of substances, our  ideas were in some 
sense original to the substance itself. And it was in this veinÐthat is, 
in the distinction between substances understood to  be really existing 
outside of us and ideas that do notÐthat Locke took  it to be a matter of 
common sense for us to assume real differences in t he ªinternal consti-
tutionº of things (e.g., 3.6.6, 3.6.9, 3.6.28), particular ly as this ® t with 
his belief that such a ªreal essenceº bore a causal  relationship to our 
sensible ideas.51 For Locke, the reality of individuals was simply bo th 
a given and distinct from arguments regarding the l ogic of classi® ca-
tion. 52 As he wrote to William Molyneux,
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In the objection you raise about species I fear you are fallen into the same dif® culty 

I often found my self under when I was writing of t hat subject, where I was very 

apt to suppose distinct species I could talk of wit hout names. For pray, Sir, consider 

what it is you mean when you say, that we can no more doubt of a sparrow's being a 

bird, and an horse's being a beast, than we can of this colour being black, and t'other 

white, etc. but this, that the combination of simple idea s which the word bird stands 

for, is to be found in that particular thing we cal l a sparrow. And therefore I hope I 

have no where said, there is no such sort of creatures in nature as birds; if I have, it is 

both contrary to truth and to my opinion. This I do  say, that there are real constitu-

tions in things from whence these simple ideas  ̄ow , which we observ'd combined 

in them. And this I farther say, that there are real distinctions and differences in 

those real constitutions one from another; whereby they are distinguished one from 

another, whether we think of them or name them or n o. But that that whereby we 

distinguish and rank particular substances into sorts or genera and species, are not 

those real essences or internal constitutions, but such combinations of simple ideas 

as we observe in them.53

For Locke, then, ªthere are things from whence idea s  ̄ow,º and there 
are ªreal distinctions and differences in those rea l constitutions,º but 
these were not in any sense to be understood as pro viding the cri-
teria for their subsequent sorting. Real essence co uld not be known, 
according to Locke, though its effectsÐthe existenc e of its external 
ªpatternºÐcould be somehow recognized when receivin g material sen-
sations. Thus, while it was a matter of common sens e to assume real 
differences between substances, this fact in no way  in ̄uenced Locke's 
conclusions regarding the actual process by which c lassi® cation oc-
curred: ª 'Tis true, I have often mentioned a real Essence, distinct in 
Substances, from those abstract Ideas of them, which I call their nomi-
nal Essence. . . . But [real] Essence, even in this sense, relates to a Sort, 
and supposes a Species: for being that real Constitution, on which the 
Properties depend, it necessarily supposes a sort of Things, Properties 
belonging only to Species, and not to Individuals . . . [for] there is no 
individual parcel of matter, to which any of these Qualities are so an-
nexed, as to be essential to it, or inseparable from itº (3.6.6). 54 Locke's 
species nominalism did not entail a lack of commitm ent on his part to 
the real existence of individual substances, theref ore, but this commit-
ment did not itself mean that Locke would ever agree that essent ial fea-
tures could somehow be logically determined in the absence of criteria 
for sorting. 55 Locke was both a nominalist regarding species dete rmina-
tion and a realist in believing that there were inn er features contribut-
ing to species as well. In a similar fashion, Locke was both comfortable 
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with a mechanical portrait of animal functioning an d cognizant of the 
need for ªinner principlesº and ªtransformative for cesº when it came to 
understanding the processes of organic life. And al l of this contributed 
to Locke's views of both nature and the proper task of classi®  cation.

Reviewing Locke's early considerations of organic p rocesses against 
the backdrop of corpuscular ontology reveals his se nsitivity to the 
problems facing Boyle in the case of organic life. Whi le Locke re-
mained committed to the essential features of corpu scular science, he 
was nonetheless hesitant in the face of a straightf orward endorsement 
of mechanical accounts of generation. For the probl em with that ap-
proach, as Locke summarized it in Some Thoughts Concerning Education, 
was that it ªleaves no room for the Admittance of S pirits, or the allow-
ing any such things as immaterial Beings in rerum natura: when yet it is 
evident, that by mere Matter and Motion, none of th e great Phñnom-
ena of Nature can be resolved.º 56

Leibniz's Organic Machines

While Locke might have been suspicious of mechanica l accounts of 
organic generation, he completely rejected an incre asingly popular at-
tempt to save mechanical principles, namely, the pr eexistence theory 
of generation. Appeals to God's original production of both matter 
and the seminal principles explaining the origin of  species were com-
mon throughout the seventeenth century, and Boyle a nd Locke were 
mainstream in endorsing this approach. There had be en rising dissatis-
faction with the effort to describe individual gene ration by way of me-
chanics, howeverÐDescartes's fermentation as the sit e of inner force 
or Boyle's plastic principle as only a motion ® tti ng together the parts, 
for exampleÐand this had encouraged renewed interes t in the concep-
tual possibilities afforded by seminal principles a s means for thinking 
about individual generation as well. In this manner  preexistence theo-
ries of generation proposed that individuals could be thought of along 
the lines of submicroscopic seeds, seeds whose gene ration had occurred 
at creation. Mechanical principles found a place in  this account, since 
the gradual enlargement or expansion of these minis cule preformed 
individuals was easy to imagine through mechanical models of pumps 
and vacuums. The conceptual advantages of this posi tion were obvi-
ous: as God was already taken to be the author of a ll creation, it was 
hardly a stretch to suppose that God had in fact cr eated all future gen-
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erations of organic life in that ® rst act as well.  This ® t well, moreover, 
with Calvinist tenets regarding the passivity of ma tter. Thus while de-
tails varied between theorists regarding the actual  process by which 
these generations of individuals transitioned from preexisting seed 
to developed organism, on the whole, the tasks asso ciated with this 
description were conceptually preferable to describ ing the formation of 
individuals by means of motion alone. What is more,  Leeuwenhoek's 
discovery of spermatozoa appeared to promise physic al evidence that 
the general theory might be true. 57

Leeuwenhoek's investigations, along with those of t he other two im-
portant microscopists, Jan Swammerdam and Marcello Malpighi, were 
taken to be especially signi® cant by Gottfried Lei bniz. For Leibniz, 
Leeuwenhoek's 1674 discovery of life teeming in a d rop of pond water 
appeared to provide empirical support for a metaphy sical system that 
was meant to challenge the view of nature supported  by Locke and 
Newton. 58 The various discoveries being made by the microsco pists 
had been the subject of much discussion while Leibn iz was in Paris be-
tween 1672 and 1676, and his return to Hanover was preceded by a trip 
to Holland, where he met with both Swammerdam and L eeuwenhoek. 
Leibniz's ultimate view was that individuals were c omposed of living 
monads arranged hierarchically under a dominant ent elechy or soul. 59 
As he summarized this in the Monadology,

From this we can see that there is a world of creatures, of living beings, of animals, 

of entelechies, of souls in the least part of matter. Each portion of matter can be 

conceived as a garden full of plants, and as a pond full of ® sh. But each branch of a 

plant, each limb of an animal, each drop of its hum ours, is still another such garden 

or pond. . . . Thus we see that each living body ha s a dominant entelechy, which in 

the animal is the soul; but the limbs of this livin g body are full of other living beings, 

plants, animals, each of which also has its entelechy, or its dominant soul. . . . But 

we must not imagine, as some who have misunderstood my thought do, that each 

soul has a mass or portion of matter of its own, always proper to or allotted by it, 

and that it consequently possesses other lower living beings, forever destined to 

serve it. For all bodies are in a perpetual  ̄ux, like rivers, and parts enter into them 

and depart from them continually. 60

This position was reached after numerous considerat ions, not the least 
of which concerned the problem facing all corpuscul ar accounts re-
garding material unity. Unity, Leibniz concluded, c ould only be the re-
sult of an organizing force, for
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it is impossible to ® nd the principles of a true unity in matter alone, or in what is 

only passive, since everything in it is only a collection or aggregation of parts to 

in® nity. . . . Hence it was necessary to restore, and, as it were to rehabilitate the 

substantial forms which are in such disrepute today but in a way tha t would render 

them intelligible. . . . Aristotle calls them ® rst entelechies; I call them, perhaps more 

intelligibly, primitive forces, which contain not only act or the completion of possibil-

ity, but also an original activity.61

These primitive active forces explained the metaphy sical possibility of 
unity both for the individual monad and the organic  whole, a whole 
organized as such so far as the dominant monad or e ntelechy deter-
mined the subordinate monads to a speci® c end. 

Like Aristotle's soul, Leibniz's conception took pr imitive active force 
to be the only explanation for both the form of a s ubstance and the 
force required to achieve it. In Leibniz's scheme, however, corporeal 
substance teemed with life, and it did so in such a  manner that physi-
cal changes could be understood as the gradual shif ting in dominance 
from one monad to another. What the microscopists p rovided, there-
fore, was empirical support for the metaphysical di mension of Leibniz's 
theory insofar as their discoveries pointed to a continuum of lif e, a 
continuum undergirded, in Leibniz's view, by the re peated transforma-
tions of corporeal substance. 62 Leibniz was thus happy to report, for 
example, that ªon the basis of very important analo gies in anatomy, 
Mr. Malpighi is strongly inclined to believe that p lants can be included 
in the same genus with animals and that they are im perfect animals.º 63 
Appealing to Swammerdam, Leibniz used the supposed anatomical 
similarity between organs of respiration in plants and animals as an-
other example of this continuum. ªMr. Swammerdam has s upplied ob-
servations which show that insects are close to pla nts with respect to 
their organs of respiration and that there is a de®  nite order of descent 
in nature from animals to plants.º 64 And regarding Leeuwenhoek's in-
fusoria, Leibniz wrote to Antoine Arnauld, ªThose w ho conceive that 
there is as it were an in® nity of small animals in  the least drop of wa-
ter, as Mr. Leeuwenhoek has shown, and who do not ®  nd it strange 
that matter should be ® lled everywhere with animat ed substances, will 
not ® nd it any more strange that there is something  animated even in 
ashes, so that ® re can transform an animal and red uce it to small size, 
instead of destroying it entirely. What can be said  of one caterpillar or 
silkworm can be said of a hundred or a thousand animals.º 65

A number of consequences  ̄owed directly from this view, including 
the sense that matter and soul were inseparable and  that there could 



G E N E R AT I O N  A N D  T H E  TA S K  O F  C L A S S I F I C AT I O N

31

never be, therefore, a transmigration or ªmetempsyc hosisº of the soul 
apart from the body. If the soul was indestructible, then the body m ust 
be too. 66 Leibniz thus described the appearance of dramatic physical 
changesÐchanges resulting from the apparent generat ion or corrup-
tion of individualsÐas in fact only transformations , an augmentation or 
diminution  of the organic machine. 67 Once more, the microscopists were 
called upon in support of Leibniz's position so far  as their work, and 
Leeuwenhoek's 1677 discovery of spermatic animalcul es in particular, 
seemed to provide physical evidence of such diminut ive individuals. 68 
As Leibniz put it,

This is where the transformations of Swammerdam, Malpighi, and Leeuwenhoek, 

the best observers of our time, have come to my aid and have made it easier for 

me to admit that animals and all other organized su bstances have no beginning, 

although we think they do, and that their apparent generation is only a develop-

ment, a kind of augmentation.

It is therefore natural that an animal, having alwa ys been alive and organized (as 

some persons of great insight are beginning to recognize), always remain so. And 

since there is no ® rst birth or entirely new generation of an animal, it follows that 

there will not be any ® nal extinction or complete death , in a metaphysical sense. 

Consequently, instead of the transmigration of souls, there is only a transformation of 

the same animal, according to whether its organs are differently enfolded and more 

or less developed.69

Despite Leibniz's appeals to the discoveries of the  microscopists, how-
ever, it must be remembered that Leibniz in no way considered his 
philosophical account to be dependent upon empirica l evidence pro-
duced by the life sciences. Indeed he wavered betwe en ovism and ani-
malculism without any sense that one version might support his posi-
tion better than another. As he wrote in a late letter to his fol lower 
Louis Bourguet,

I very much wish that we could go further into the great issue of the generation of 

animals, which must have an analogy with that of pl ants. Mr. Camerarius of T!bin-

gen thought that their seed is like the ovary, and the pollen (although in the same 

plant) like the sperm of the male. But even if that  were true, the question would al-

ways remain whether the basis of the transformation, or the pr eformed living thing, 

is in the ovary, following Mr. Vallisinieri, or in the sperm, following Mr. Leeuwen-

hoek. For I hold that there must always be a preformed living thing, whether plant 

or animal, which is the basis of the transformation, and that the same dominant 

monad be in it. 70
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Leibniz had followed corpuscularian philosophy in holding that God 
had created all matter and could alone bring about its destruction. 
What preexistence theories of generation argued for , and what the re-
sults of the microscopists seemed to support, was that this was true for 
organic material as well. As Leibniz understood it,  not only was this 
latter point right, but it also meant that all indi viduals were the result 
of their having been formed by God at the origin of the world. 71

In the same manner that all seeds or individuals ha d been originally 
created, there was, according to Leibniz, a divine preformation at work 
when it came to ideas as well. ªThe mathematical sc iences,º Leibniz 
explained, ªwhich deal with eternal truths rooted i n the divine mind, 
prepare us for the knowledge of substances,º so tha t although very little 
can actually be known with this kind of distinctness, ª the seeds of the 
things we learn are within usÐthe ideas and the ete rnal truths which 
arise from them.º 72 For Leibniz it was the af® nity or shared origin o f 
the preformed mind and its preformed ideas that gro unded the neces-
sity ascribed to truths of reason. In his words,

What makes the exercise of the faculty easy and natural so far as these truths are 

concerned is a special af® nity which the human mind has with them; and that is 

what makes us call them innate. So it is not a bare faculty, consisting in a mere 

possibility of understanding those truths: it is ra ther a disposition, an aptitude, a 

preformation, which determines our soul and brings it about that they are derivable 

from it. 73

When Leeuwenhoek had discovered the parthenogenesis  or ªvirgin 
birthº of aphids in 1694, he was able to use his discovery as a model f or 
understanding the seminal production of animalcules .74 From Leibniz's 
perspective, the mode of virgin birth performed by the aphids neatly 
mirrored his account of the ªvirginº generation of truths from seeds 
that had been implanted by God.

Leibniz's emphasis on the special af® nity between mi nd and idea 
argued directly against empiricist tenets regarding t he origin of knowl-
edge so far as he took necessary truths to be the r ealization of a prede-
termined disposition on the occasion of experience.  At the same time, 
it was precisely this special af® nity or shared or igin of idea, truth, and 
the apperceptive monad that guaranteed necessity to the tru ths of rea-
son. For according to Leibniz, there was a differen ce between contin-
gently discovered and necessary truths, ªjust as th ere is a difference,º 
as he put it, ªbetween the shapes which are arbitra rily given to a stone 
or piece of marble, and those which its veins alrea dy indicate or are 
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disposed to indicate if the sculptor avails himself  of them.º 75 This was 
why Leibniz ultimately believed that ªthe innate co ncepts of Plato, 
which he concealed by the term `reminiscence,' are therefore by far to 
be preferred to the blank tablets of Aristotle, Loc ke, and other exoteric 
philosophers,º for Plato too understood the signi® cance of a nonem-
pirical origin when it came to establishing truth. 76

Leibniz's position, borrowing as it had from Plato and Aristotle as 
much as from the life sciences and theology, ultimately found its elf 
under attack, particularly by Newtonian partisans i n the wake of the 
Leibniz-Clark controversy. It was an attack that fo und its initial focus 
on the topic of force. But while much has been written on the speci® c 
arguments at work in the vis viva debate, what is important for the pur-
poses of this discussion is to see how the debate over force eventually 
contributed to a turning point in discussions of bi ological generation. 
The preexistence theory of generationÐin all of its  forms, from ovism 
to spermatic animalcules to Perrault's germ theoryÐwas suc cessful so 
far as at ® lled an explanatory gap left by the mec hanical philosophy 
of Descartes and Boyle. Leibniz's own support for d ivine preformation, 
however, hardly had to do with an interest on his p art in preserving 
Cartesian views of nature. On the contrary, divine preformation was 
maintained by Leibniz on grounds that had primarily  to do with his 
metaphysics. When discussion turned to forces, Leib niz approached 
problems in mechanics in precisely the same manner,  taking physi-
cal forces to be likewise grounded by a metaphysica l account. In the 
vis viva debate, for example, Leibniz had argued that quantity of mo-
tion could not serve as an adequate measure of forc e, substituting in 
its place an active force (mv$) that was ultimately demonstrated to be 
correct by the Newtonian Willem 'sGravesande. 77 But this active force 
concerned only the derivative forces of the gross b odies of physics. 
And derivative forces, whether active ( vis activa) or passive (vis mortua), 
could only be meaningful so far as they were ground ed on the doctrine 
of the monads, speci® cally the primitive active fo rce Leibniz referred 
to as the soul or entelechy. 78 It was this move, the grounding of deriva-
tive forces on a metaphysical basis, that meant that Leibniz 's mechan-
ics as much as his endorsement of a preexistence th eory of generation, 
would be swept away in favor of the greater promise  now felt to attend 
the possibilities of a purely materialist account, one newly energized by 
Newton's discussion of attractive and repulsive material f orces.

The Newtonians would decry Leibniz's notion of an i nner force as 
a return to Aristotle and Scholastic metaphysics, a nd Leibniz would 
declare in turn that the application of active attr active and repulsive 
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forces at the level of physics could only amount to  a revival of the 
occult forces of Renaissance naturalism and thereby  the end of true 
mechanism. Indeed, the explanatory power of mechanic al principles 
could only be maintained, as Leibniz saw it, so lon g as the operating 
causes of metaphysics and physics remained distinct .79 Leibniz might 
have had 'sGravesande's empirical demonstration on his side when it 
came to the question of active force, but Newtonian ism was in its as-
cendency, and the result of the vis viva controversy was the sense that 
forces that had performed so admirably in the servi ce of mechanics 
might just as well be adapted to ends in the life s ciences. What is more, 
as pressures mounted against preexistence theories,  an avenue seemed 
to have opened up for the rehabilitation of a mecha nical theory of gen-
eration, one powered by material forces and thus no  longer reliant on 
metaphysical conceptions of entelechies or soul.
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Hales and the Physiology of Plants

Few concepts in eighteenth-century science would pr ove 
to be as plastic as the concept of ªforce.º Newton' s Optics 
had become famous as much for its ªQueriesº as for its 
account of light, and Newton's suggestion there tha t the 
same understanding of the forces at work in physics  might 
be applied to chemistry would turn into a research pro-
gram for much of the century to come. Until the 174 0s, 
the majority of researchers assumed a continuum bet ween 
the inorganic and organic realms, and this continuu m en-
sured that the language of forces would be applied to or-
ganic bodies as well. This began very much in the s hadow 
of Newton with Stephen Hales's mechanical view of p lant 
physiology, and this strain would continue in Albre cht 
von Haller's identi® cation of the ªsensibleº and ª irritableº 
forces at work in human physiology. 80 The mechanical 
model dominated initial applications of forces at w ork in 
theories of organic generation as well. In 1729 Lei bniz's 
disciple Louis Bourguet introduced the language of ªor-
ganic mechanismº to distinguish the necessary inter iority 
of organic growthÐBourguet followed Ren% R%aumur in  
calling this kind of growth ªintussusceptionºÐfrom the 
kind of external accumulation at work in crystal fo rma-

Buffon's Natural History 
and the Founding 
of Organicism
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tion, an account that Buffon would build upon with the addition of 
a ªpenetrating forceº to guide the organic process. 81 By the 1780s ªor-
ganic forcesº or ªemergent vital forces,º like Casp ar Wolff's vis essen-
tialis  and Johann Blumenbach's Bildungstrieb, would come to dominate 
the life sciences, shedding at last the demand for exclusively mechani-
cal models of nature. The crucial factor for the es tablishment of such 
organicism, however, was the slow establishment of natural history as a 
science oriented toward the temporal histories of s pecies, and for that, 
naturalists could thank Georges Buffon above all.

Buffon's role, in this narrative at least, begins w ith the work of Ste-
phen Hales. One of the ® rst and in some sense most  in ̄uential appli-
cations of Newtonian forces to an organic system ha d been presented 
to the Royal Society in 1727 by Hales as a set of statistical result s or 
ªVegetable Staticks,º generated by the experiments Hales would go on 
to enumerate. 82 Hales was not primarily an anatomist, nor was he a t all 
interested in the problems of taxonomy. What Hales wanted to address 
was the set of questions surrounding ªplant physics ,º or the physiology 
of plants: the movement of sap, the management of t emperature, the 
processes of nutrition, and above all, the relation ship between plants 
and air. The result was some two hundred pages of c arefully described 
experiments, many including plates meant to show a particular con-
® guration or a special apparatus designed for some test, and an overall 
reticence when it came to speculation regarding spe ci® c results. This, 
combined with Hales's attention to the practical us e of his results for 
problems in agriculture, made him a perfect representa tive of the ideals 
set out by the Royal Society at the time. Questions  regarding circula-
tion and respiration had indeed been of enduring in terest in the so-
ciety, and this was where Hales began his own inves tigations in 1718, 
looking for means to test the circulation of sap. H ales was mainstream 
in his assuming there to be essential parallels bet ween the physiology 
of plants and animals, and his belief that ªas in v egetables, so doubt-
less in animalsº led his hypotheses for numerous experi ments. 83 It was 
on the basis of this analogy that Hales was led fro m his investigations 
into circulation to the question of respirationÐexp eriments had re-
vealed that blood turned a lighter color after pass ing through the lungs 
of animalsÐand Hales quickly decided that leaves we re the ªlungs of 
the plant.º 84 His experiments on respiration were considered to be the 
most signi® cant yet performed toward discovering t he properties of air, 
and Hales applied his understanding of Newton's for ces here above all. 
According to Hales, the attractive and repulsive forces at work in pl ant 
respiration operated by means of the attracting pro perties of ª® xed airº 
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in helping to form the solid parts of the plant (a fact evidenced by the 
amount of air released during fermentation) and the  counteracting 
repulsive force of ªelastic airº for the promotion of plant g rowth. 85

Hales considered airÐªthis now ® xt, now volatile ProteusºÐto be 
key for understanding generation. 86 At this point fertilization was not 
yet fully understood, but Hales followed others in rightly taking the re-
lationship between the ªfarinaº of the anthers and th e bulbous pistil to 
be critical for producing fertile seeds. The main q uestion facing inves-
tigators at this stage concerned the seeming imposs ibility of any means 
for the pollen to reach seeds tightly encased withi n the pistil. Air, Hales 
now suggested, combined with the active principles of light and sulfur, 
might together form ªa Punctum Saliens to invigorate the seminal plantº 
and thereby yield an ªunhatched tree.º  87 Hales described this ªtree-
eggº as follows: ªAs soon as the Calix  is formed into a small fruit, now 
impregnated with its minute seminal tree . . . (whi ch new set fruit may 
in that state be looked upon as a complete egg of t he tree, containing its 
young unhatched tree, yet in embryo) then the bloss om falls off, leav-
ing this new formed egg, or ® rst set fruit in this  infant state, to imbibe 
nourishment for itself and the Foetus with which it  is impregnated.º 88 
By the time Hales came to these conclusions, he wou ld have been 
well familiar with the work of another important fe llow of the Royal 
Society, Patrick Blair. The publishers for the Roya l Society had put out 
Blair's in ̄uential botanical essays in 1720, and s ince then Blair had in 
part sought to combat animalculist theories of pree xistence with his 
own evidence. 89 In 1721 Blair published in the society's Philosophical 
Transactions a letter detailing the ® ndings of local gardeners rega rding 
plant generation that included a discussion of the formation of hybrids, 
a phenomenon Blair took to be key evidence against Leeuwenhoek's ex-
perimental support for the preexistence theory of g eneration. 90 Hybrids, 
as Blair understood them, proved that the male and female parent each 
contributed materially to the formation of the embr yo, ªwhich could 
never happen did these organized Animalcula , or granules of the Farina 
become a foetus, or contain the folia seminalia  of a plant.º 91 Genera-
tion, according to Blair, took place once the polle nÐa substance serv-
ing only as the vehicle for a vivifying spiritÐland ed in the  ̄ower cup 
and allowed the ª vivi® cke Ef ̄uviaº to fertilize the seed. Hales's Punctum 
saliens clearly pursued this model for insemination as well.

While Hales and Blair were concerned to discover th e processes of 
generation, they accepted the sexuality of plants a s a matter of fact. 
The idea that the different organs of the  ̄ower (i n the case of hermaph-
roditic plants) or different  ̄owers of the same sp ecies could be under-
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stood on analogy with the sexual organs of animals was established 
in 1694 by Rudolf Jacob Camerarius. 92 Although Camerarius's letter on 
the subject had been initially published in the rel atively obscure trans-
actions of a T#bingen learned society, his results soon became widely 
known, so that by 1718 Herman Boerhaave, for exampl e, was teach-
ing Camerarius's ideas, and S%bastien Vaillant, a botanist at the Ja rdin 
du Roi in Paris, published a public lecture on the se xuality of plants 
that had been given to an audience of some six hund red at the Royal 
Gardens.93 The impact of this idea for the life sciences of t he time can-
not be underestimated, for what it suggested was a potential identity 
between the laws of generation in the plant and ani mal kingdoms, and 
while research into animal physiology was both dif®  cult and messy, 
the cultivation of plantsÐin some sense, the most p lastic of all forms 
of organic lifeÐcould be open to anyone. Once Hales 's application 
of Newtonian forces to the physiological processes of plants became 
known, therefore, it was only a matter of time befo re these would be 
applied to the animal kingdom as well.

Buffon the French Newtonian

The signi® cance of Hales's research rapidly spread  throughout Europe 
as a result, in part, of its having been translated  into French. 94 Then as 
now, the translation of an important work could be the source of some 
prestige for the beginning academic, and Georges Bu ffon's decision to 
translate Hales thus anticipated what would be a ca reer of successful 
strategizing on his part. That said, Buffon's choic e to translate Hales 
also re ̄ected deep af® nities between the approach  Hales took and 
those of the so-called French Newtonian. Buffon too k his time with the 
translation, adding notes where he felt the explana tions were lacking, 
toning down some of the more overtly deist sentimen ts, and augment-
ing when possible the Newtonian cast of descriptions. 95 The translation 
thus marked a period when Buffon's positivist attit ude toward science 
was at its most pronounced. After extolling the vir tues of Hales's work 
in his preface, for example, Buffon turned to what he took at that point 
to be the proper method in science:

The furnishings of nature may well rest on distinct parts and principles but their 

distinctness remains as unknown to us as their interconnection. Now how could 

one measure these secrets with only the imagination or some other such means of 
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discovery; and how could we forget that we ® nd not hing else before us than effects 

and that these alone should be the means for researching into their causes? Only 

through precise and correct re  ̄ection on constant experience have we compelled 

nature to reveal her secrets. . . . This is the method that my author has followed; it is 

that of the great Newton. 96

Buffon had been attracted to Newton by the calculus , and after Hales 
his next translation project was the French edition  of Newton's essay 
ªThe Method of Fluxions and In® nite SeriesºÐa proj ect chosen, as Buf-
fon's preface suggests, in part for the opportunity  it gave for defending 
the calculus against claims to authorship by the Leibnizian s.97

Newton's in ̄uence on Buffon yielded results that would have wide-
ranging consequences for the work that would be don e in the latter's 
Natural History. One source of in ̄uence lay in Newton's use of ma th-
ematics when describing natural events. For his own  part, Buffon had 
long been interested in the application of probabil ity theory to games 
of chance, and his ® rst publicationÐa piece writte n toward his admis-
sion to the French Academy of SciencesÐattempted to com bine the cal-
culus and geometry in order to generate probable outcome s in a game 
of chance. This game, franc-carreau, asked bettors to guess how many 
cracks would be crossed were a tossed coin to land on a tiled  ̄oor. Here 
Buffon concentrated on the difference in outcomes given  shifts in rela-
tive proportions; big coins on small tiles, in othe r words, would lend 
easy advantage to those betting on a higher number of cr acks, so the 
mathematical problem was to determine the possibili ty of a fair distri-
bution of chance for all the bettors. Buffon's atte ntion to this problem 
convinced him that the work of calculating probable  outcomes admit-
ted ready application across the sciences.

Buffon therefore made probability theory an integra l part of his 
methodology when approaching natural history, intro ducing his idea 
for the ªtrue methodº in natural history in the ªInitial Discourse ,º the 
opening piece for the ® rst three volumes of his Natural History, which 
appeared in 1749. 98 This method consisted in the synthesis of two kind s 
of truths, the mathematical and the physical. Buffo n distinguished 
ªphysical truth,º as the inductive, a posteriori ga thering of ªfacts,º from 
the arid results produced by ªmathematical truths,º  truths bearing no 
tincture of the real. The two could be pro® tably c ombined, however, 
in a manner similar to the earlier application of p robability theory to 
games of chance. In this case, the application of m athematics to the 
inductive and thus contingent results based on phys ics would yield 
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conclusions that while merely probable were nonethe less ªequivalent 
to certitude.º As Buffon stated it,

It is here that the union of the two sciences of ma thematics and physics might 

result in great advantages. The one gives the ªhow many,º the other the ªhowº of 

things. And since it is a question here of combinin g and estimating probabilities 

in order to judge whether an effect depends more on  one cause than on another, 

when you have imagined by physics the how, that is to say, when you have seen 

that such and such an effect might well depend upon  such and such a cause, you 

then apply mathematics in order to assure yourself as to how often this effect hap-

pens in conjunction with its cause. And if you ® nd that the resul t accords with the 

observations, the probability that you have guessed correctly is so increased that it 

becomes a certainty.99

This synthesis of mathematical and physical truths or the ªtrue 
methodº for natural history allowed the investigato r to capture nature 
from two perspectives at once. Nature could be view ed on the one hand 
as a uni® ed system of species whose formal contour s had been deter-
mined by God at creationÐan eternal view of species Ðand as the suc-
cessive series of temporally determined individuals  on the other hand. 
To achieve this the naturalist needed to combine a talent for seeing in-
dividuals in all their speci® cityÐtheir birth, gen eration, organization, 
and habitsÐwhile re ̄ecting also on the long view o f the history of a 
species as a whole, as something more than the mere aggre gation of 
individuals. According to Buffon, ªA vast memory, a ssiduity, and atten-
tion suf® ce to arrive at the ® rst end. But more i s needed here. General 
views, a steady eye, and a process of reasoning inf ormed more by re ̄ec-
tion than by study are what is called for. Finally,  that quality of the 
mind is needed which makes us capable of grasping d istant relation-
ships, bringing them together, and making out of th em a body of rea-
soned ideas after having precisely determined their  nearness to truth 
and weighed their probabilities.º 100 Despite the fact that Buffon's ad-
mittance to the French Academy of Sciences had been  due to his early 
work on mathematical probabilities, he never ceased  to insist upon the 
need for a ªre ̄ective synthesisº of mathematical and physical truths if 
there was to be any hope for advancing investigatio ns into natural his-
tory. Against the Cartesian approach, ªmathematical  truths,º as Buffon 
instead understood them, ªare only exact repetition s of de® nitionsº; 
they have ªnothing of the realº and as merely ªdiff erent expressions of 
the same thingº they have the advantage of always being ªprecise and 
conclusive, but abstract, intellectual, and arbitra ryº and are therefore 
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incapable of providing anything like a real portrait of nature. Physi cal 
truths, by contrast, concerned ªfactsº: ªA sequence  of similar facts or, 
if you prefer, a frequent repetition and an uninter rupted succession of 
the same occurrences constitute the essence of this  sort of truth. What 
is called physical truth is thus only a probability , but a probability so 
great that it is equivalent to certainty.º 101 In order to achieve a genuine 
natural history, one whose claims were a synthesis of exacting descrip-
tion and historical explanation, both kinds of truth were ne eded.

The application of the true method to natural histo ry was new, but 
the synthesis itself represented an approach that Buffon too k to be al-
ready at work in Newton. 102 Newtonian forces served as a means for 
understanding a general unity in nature from the gr eatest cosmological 
relations to the minute workings of chemical af® ni ty. 103 And follow-
ing the model supplied by Newton via Hales, it was indeed through 
the workings of such ªpenetrating forcesº that Buffon unders tood the 
physiological processes of generation to be operati ng. Buffon's descrip-
tions of the ªorganic moleculesºÐvariously describe d as ªliving matterº 
and ªactive principlesºÐupon whom the forces were a t work, however, 
recalled nothing so much as Leibniz's well-known di scussions from the 
Monadology. Like Leibniz, Buffon took these molecules to be t he living 
matter originally determined by God to be the basis of physical exis-
tence. As Buffon described it,

God, when he created the ® rst individuals of each species of animal and vegetable, 

not only bestowed form on the dust of the earth, bu t gave it animation, by infus-

ing into these individuals a greater or smaller quantity of active principles, of living 

organic particles, which are indestructible and com mon to every organized being. 

These particles pass from body to body, and are equally causes of life, of the con-

tinuation of the species, of growth, and of nutriti on. After the dissolution of the 

body, after it is reduced to ashes, these organic particles, upon which death has no 

in  ̄uence, survive, circulate through the universe,  pass into other beings, and pro-

duce life and nourishment. Hence, every production, every reno vation or increase 

by means of generation, of nutrition, or of growth,  implies a preceding destruction, 

a conversion of substance, a translation of organic particles, which never multiply, 

but, uniformly subsisting in equal numbers, render Nature always equally animated, 

the earth equally peopled, and equally resplendent with the original glory of that 

Being by whom it was created.104

Ingested as food, the organic particles were diffus ed throughout the 
body, allowing for its nutrition and growth. At pub erty the body was 
fully grown, and the excessive particles returned t o the sexual organs 
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bearing impressions of the body's internal ªmold,º an arti® ce produced 
for the ª® rst individual of each speciesº by God but  thereafter me-
chanically replicated by the actions of the molecule s and a penetrat-
ing force. 105 ªWhat can be the active power which causes this or ganic 
matter to penetrate and incorporate itself with thi s internal mould?º 106 
For Buffon it was the penetrating force, a notion n ot only modeled on 
Newtonian forces but one that in its explanatory ro le paralleled the 
job assigned by Newton to gravity. Indeed Newton's appeal to gravity 
as an unknown source of nonetheless demonstrable ef fects offered an 
epistemic model for physiologists throughout the ei ghteenth century 
dealing with similar physiological unknowns when de scribing phe-
nomena. 107 As Buffon explained the working of this force,

In the same mode as gravity penetrates all parts of matter, so the power which 

impels or attracts the organic particles of food, p enetrates into the internal parts 

of organized bodies, and as those bodies have a certain form, which we call the 

internal mould, the organic particles, impelled by the action of the penetrating 

force, cannot enter therein but in a certain order relative to this form, which con-

sequently it cannot change, but only augment its dimensions, and thus produce 

the growth of organized bodies; and if in the organ ized body, expanded by these 

means, there are some particles whose external and internal forms are like that of 

the whole body, from those reproduction will proceed. 108

For all the similarities between Buffon's organic m olecules and Leibniz's 
monads, the result of Buffon's apparent borrowing f rom Leibnizian 
metaphysics was meant to be the description of a de cidedly nonmeta-
physical system. ªLiving animated nature,º Buffon a rgued, ªinstead of 
composing a metaphysical degree of beings, is a phy sical property, com-
mon to all matter.º 109 The mechanics of reproduction, moreover, were 
modeled as much on nonorganic ªgrowthº as anything else. Arguing 
that an individual is ªa compound of an in® nity of  resembling ® gures 
and similar parts . . . which can expand in the sam e mode according to 
circumstances, and form new bodies, composed like those from when 
they proceed,º Buffon took the cases of crystal gro wth and vegetation 
to be paradigmatic:

We have no other rule to judge by than experience. We perceive that a cube of sea-

salt is composed of other cubes, and that an elm consists of other smaller elms, be-

cause, by taking an end of a branch, or root, or a piece of the wood separated from 

the trunk, or a seed, they will alike produce a new  tree. It is the same with respect to 

polyps, and some other kinds of animals, which we can multiply by cutting off, and 
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separating any of the different parts; and since our rule for judging in both is the 

same, why should we judge differently of them? 110

For Buffon, these examples of replication perfectly  described growth 
as a process of mechanical addition and expansion. 111 Thus while or-
ganic molecules were deemed living matterÐeven matt er full of ªsmall 
individuals of the same kindºÐit was matter devoid of anything like 
Leibniz's entelechy. 112

Sexual reproduction in higher animals required spec ial elaboration 
so far as the replication now entailed molecules fr om both parents, and 
Buffon welcomed the point as an opportunity to rehe arse and reject 
preexistence theories of generation. Like Patrick B lair, Buffon took joint 
inheritance to be both obvious and testable, and he  was at pains when 
leading up to his discussion of sexual reproduction  to rehearse and 
criticize the leading versions of preexistence theo ry. The inclusion of 
polypsÐa reference to Abraham Trembley's stunning d iscussions of the 
regenerating possibilities afforded freshwater hydr aÐand ªsome other 
kinds of animalsº was meant to be a dismissive gest ure, since adherents 
of preexistence theory were initially at a loss to explain the phenom-
enon. 113 In Buffon's account of sexual reproduction, contac t between 
male and female  ̄uidsÐthe latter referring to a fa lse interpretation of 
what were in fact Graaf® an folliclesÐbegan the pro cess of organization 
leading up to the fully formed fetus. Although Buff on's description of 
this process is sometimes referred to as one of mec hanical (versus vital) 
epigenesis, there was in fact nothing like an epige netic or gradual for-
mation of increasingly heterogeneous parts from an original homoge-
neous mass in Buffon's account. On the contrary, th e organic molecules 
waiting in the sexual ªreservoirsº of the parents w ere already molded 
in response to their original location; putting tog ether the embryo was 
thus like putting together a puzzle, since each ªpieceº was compl ete 
and only waiting its proper placement. It is in this sens e that Buffon's 
position is said to be preformationist so far as th e parts were preformed 
by the parents. 114

Maupertuis, Buffon, and the Problem of Form

The immediate task facing a nonvitalist account suc h as Buffon's was 
to explain the principle of order within the comple x system of the 
embryo. As Albrecht von Haller summed up the proble m, ªMr. Buffon 
needs a force which has foresight, which can make a  choice, which has 
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a goal, which, against all the laws of blind combin ation, always and 
unfailingly brings about the same end.º 115 The problem was faced by 
another of the so-called French Newtonians, Pierre Maupertuis. Mau-
pertuis and Buffon had discussed the problems surro unding generation 
and inheritance on numerous occasions during Buffon 's preparation of 
the ® rst volumes of the Natural History, and Maupertuis read through 
the initial volumes shortly after they appeared. 116 Maupertuis's political 
and scienti® c alliances required greater discretio n when it came to dis-
cussions of generation, however, and his initial pu blications regarding 
this were published anonymously. 117 Like Buffon, Maupertuis turned 
to the models provided by the attractive forces at work in physics, but 
he referred also to discoveries regarding chemical af® nities. The ªTree 
of DianaºÐa tree-shaped formation resulting from an  amalgam of sil-
ver and mercuryÐwas as signi® cant for Maupertuis's  understanding of 
generation as Buffon's salt crystals had been for h im. The Tree of Diana 
suggested to Maupertuis not only a continuum of natural laws across 
inorganic and organic matter but a model of formati on through chemi-
cal af® nity. Organic forces, Maupertuis argued in t he Venus Physique, 
could be readily understood by analogy with the att raction described 
in physics and chemistry. In his words,

Why should not a cohesive force, if it exists in Nature, have a role in the formation 

of animal bodies? If there are, in each of the seminal seeds, particles predetermined 

to form the heart, the head, the entrails, the arms  and the legs, if these particular 

particles had a special attraction for those which are to be their immediate neigh-

bors in the animal body, this would lead to the for mation of the fetus. Even though 

the fetus were a thousand times more complex, if th e process above were exact, it 

would still be formed. 118

But how could af® nities for ªimmediate neighborsº be enough to ex-
plain the organization of what were, according to M aupertuis, nonliv-
ing particles into a living organism? It was this q uestion that drove 
Ren% R%aumur's widely known denunciation of the lib eral use of forces 
to explain any number of natural phenomena:

Everything has its fashions nor is philosophy itself an exception to it: those occult 

qualities, those sympathies and antipathies which nobody would have dared to 

name in physicks ® fty years ago, have, since that time, showed themselves again 

with splendor under the name attraction: although we were ne ver taught what this 

attraction consisted in, very noble uses of it have been made with regard to the mo-
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tions of the celestial bodies; great efforts have been made likewise, to make it serve 

in general to explain all the phenomena in nature.

We are nevertheless as yet very far from seeing anything that resembles any of 

the organizations which are to concur towards the f ormation of our great work: 

how will attractions be able to give to such and su ch a mass the form and structure 

of the heart. . . . What law of attraction shall on e imagine for the making of that 

small bone of the ear, whose ® gure makes it to be called the stirrup?119

ªWe see with the most glaring evidence,º R%aumur co ncluded, ªthat 
in order to arrive at the formation of so complicat ed a piece of work, 
it is not enough to have multiplied and varied the laws of attraction at 
pleasure, and that one must besides attribute the m ost complete stock 
of knowledge to that attraction.º 120 R%aumur's was a critique with im-
pact, for Maupertuis's next publication introduced an account of or-
ganic forces that for many recalled the intelligent  monads described by 
Leibniz. 121 Now arguing that the forces of physics and chemist ry could 
never produce a living organism, Maupertuis describ ed organic forces 
as ones following different laws altogether. ªWe mu st have recourse to 
some principle of intelligence,º Maupertuis explain ed, ªto something 
similar to what we call desire, aversion, and memory.º 122 While the 
organic forces of desire and aversion still functio ned similarly to the 
chemical af® nities responsible for the attractive and repulsive forces at 
work in the formation of the Tree of Diana, an organic force of memory 
was meant by Maupertuis to solve the problem of emb ryological forma-
tion, since it explained a particle's awareness of its previous location in 
the parent's body. 123 The forces were originally given to matter by God,  
after which, as Maupertuis described it, they funct ioned mechanically 
in their operations as properties of matter itself.  In the same manner 
that Buffon's organic molecules operated without en telechy and thus 
ultimately in contrast to Leibniz's metaphysics, Maupertu is's ªintelli-
gentº particles were closer to unintelligent replic ating machines, such 
that monstrous births, for example, could now be ex plained as cases 
of poor memory on the part of the organized particl es. Without un-
dermining Leibniz's importance as a model for Buffo n and Mauper-
tuis, therefore, it was clear that both were determ ined to eliminate any 
metaphysical role played by a soul in their respective syste ms.124

For Buffon, the task of organization belonged to th e combined effect 
of the interior moulds and the penetrating force, a nd his discussion 
recalled the strategy employed in his solution to t he problem of deter-
mining probabilities in the franc-carreau game. Without an entelechy, 
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Buffon needed to supply grounds explaining the ® tt ing together of the 
premolded organic particles, but rather than resort  to a principle of 
intelligence or memory, Buffon concentrated instead o n the geometry 
underlying the position of parts in an embryo. Sinc e ªthe body of an 
animal, at the instant of its formation, unquestion ably contains all the 
parts of which it ought to be composed,º the main p roblem was to de-
termine the subsequent expansion ( d#velopper) of the parts into their 
® nal positions. 125 Embryonic expansion, according to Buffon, consiste d 
of two stages. There was a ® rst stage of formation  of single parts (head, 
heart, backbone), which then contained the force to  produce doubled 
parts (arms, legs, ribs) in a second stage of produ ction akin to the pro-
cesses of vegetation. The mystery lay in discoverin g the ability of the 
single parts to determine the speci® c position of the doubled parts, 
parts otherwise identical in form: ªThe left hand i s perfectly similar 
to the right,º Buffon explained, ªbut, if the left hand were placed in 
the situation of the right, we could not perform th e same actions with 
it.º 126 For Buffon this marked the same kind of obscurity faced when 
looking at a series of symmetrical folds in a paper  and trying to deter-
mine what the ultimate ® gure might be:

We only perceive that the folds [ plicatures] are uniformly made in a certain order and 

proportion, and that, whatever is done on one side,  is also done on the other. But 

to determine the ® gures which may result from the expansion of any given number 

of folds, is a problem beyond the powers of geometr y. The science of mathemat-

ics reaches not what immediately depends upon posit ion. Leibnitz's art of Analysis 

situs does not yet exist; though the art of knowing the relations that result from the 

position of things would be, perhaps, more useful t han that which has magnitude 

only for its object; for we have more occasion to b e acquainted with form than 

matter.127

Buffon's comment was certainly prescient given that  topology is to-
day used in much this manner when discussing morphogenesis; at the 
time, however, it left the problem regarding the as semblage of parts un-
solved.128 In 1765 Buffon returned only to the question of ge neric for-
mation, avoiding any details when describing the pr otean character of 
the organic molecules. Species lines remain stable,  Buffon now argued, 
because the molds were proportional to the amount o f matter requir-
ing formation. But, he noted, ªIf this matter were redundant, if it were 
not at all times equally occupied, and entirely absorbed by the moul ds 
which already exist, it would form others and produ ce new species. Be-
ing alive, it never remains without action; and its  union with brute 
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matter is suf® cient to constitute organized bodies. º 129 Expanding upon 
this, Buffon returned to the possibilities of a sci ence based on ® gure, 
but now with respect to identifying the source of e ssential differences 
between bodies. 130

Natural History and the History of Nature

Accounting for the generation of individuals was of  course only one 
of the aims of Buffon's Natural History. Its largest concern was perhaps 
the establishment of natural history itself as a cl assi® catory science 
freed from the province of taxonomy. This effort fa ced formidable op-
position following the spectacular success of Linna eus's Systema na-
turaeÐalready in its seventh editionÐas Buffon began his  project. 131 
Undeterred, Buffon opened the Natural History  with a direct attack 
on the limitations of a system whose groups were de termined solely 
by the parts of fructi® cation. ªWho does not see,º  Buffon demanded, 
ªthat whatever proceeds in such a manner cannot be considered a sci-
ence? It is at the very most only a convention, an arbitrary language, 
a means of mutual understanding. But no real cogniz ance of things 
can result from it.º 132 Critical of the ªbizarre assemblagesº in Linnaeus's 
 taxonomyÐªthe elm and the carrot, the rose and the strawberry, t he 
oak and the bloodwortºÐBuffon suggested that the su ccess of such ªri-
diculousnessº could only be due to the fact this it  was ªpresented with 
a certain appearance of mysterious order and wrappe d up in Greek and 
botanical erudition.º 133 Linnaeus's failure went beyond his attention to 
an arbitrarily chosen set of organs, however, for a ccording to Buffon 
he had more importantly failed to grasp the essence  of nature's chain 
of being, a chain whose imperceptible nuances would  present no end 
of anomalies, an in® nity of ªintermediate species and mixed objectsº 
to confound the systematist. 134 In place of this Buffon offered up ªa 
natural history of all things general and particula r,º a history whose 
methodÐBuffon's synthesis of empirical observation, rational re ̄ec-
tion, and probability theoryÐwould provide ªthe complet e description 
and the exact history of each particular thing,º incl uding ªnot only the 
history of the individual, but that of the entire s pecies.º135 As a descrip-
tive science whose success was wedded to its attent ion to nomenclature, 
taxonomy had been susceptible from the start to Loc ke's critique, and 
Buffon understood this. Buffon's attack on Linnaeus , combined with 
the attention he paid to questions of origin, generati on, and genealogy 
therefore re ̄ected at once Locke's lesson regardin g the limitations of 
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classi® cation and Buffon's ambition, nonetheless, t o turn natural his-
tory into a genuinely explanatory science.

By paying attention to the entire history of a species, Buffon shifted 
the focus of classi® cation from an exclusive conce rn with divisions be-
tween groupings to a science that could include the  explanation of a 
connection between groups. Buffon thus insisted upo n a twofold ap-
proach to natureÐan approach addressing both the hi story of the 
individual and the history of the species as a whol eÐand what this 
approach revealed was nature's bias toward the latt er. For ªwith regard 
to individuals,º Buffon explained, ªshe knows not n umber, and views 
them only as successive images of the same impression, as fug itive shad-
ows, of which the species is the substance.º 136 While the internal molds 
preserved the special creation of species lines, Bu ffon took variations to 
be subsequent creations, representing, in his terms , the ªdegenerationº 
of a species. Super® cial changes within a species line could be effected 
as a result of climate or air. Here Buffon's exampl es relied on changes 
in climate: a black African moving to Denmark shoul d in the course 
of time turn white, and the white European moving to Sen egal should 
after the course of long generations develop the sk in, hair, and eyes of 
the AfricanÐprocesses that in either case could be more quickly ef-
fected through the ªmixture of races.º 137 But these were merely changes 
in color and therefore super® cial, according to Bu ffon, real change re-
garding form had to be the result of effects on the  molds themselves. 
For this effect Buffon pointed to food, since this was the source of the 
organic particles with all their protean qualities.  And the best example 
of the degenerating effects resulting from a change  in climate and food 
was the domestication of animals. ªLet us compare o ur pitiful sheep 
with the mou ̄on from whom they derived their origi n,º Buffon be-
gan. ªThe mou ̄on is a large animal. He is  ̄eet as a stag, armed with 
horns and thick hooves. . . . How different from ou r sheep, who sub-
sist with dif® culty in  ̄ocks, who are unable to def end themselves by 
their numbers. . . . Timidity, weakness, resignatio n, and stupidity, are 
the only melancholy remains of their nature.º 138 ªThe Degeneration of 
Animalsº in 1766 thus took degeneration to be any f ormal deviation 
from an original line, a line that was invariably d escribed as stronger, 
healthier, and more resourceful. Degeneration could  in principle be re-
versed, however, if a species' geographical origin could be determined, 
the individual relocated there, and suf® cient time was all owed to pass.

As Buffon re ̄ected upon the processes of degenerat ion, he realized 
that fertile hybrids could serve as clues for recon structing the genea-
logical histories of degenerated lines. This manner  of investigation, 
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however, lent an air of potential confusion, if not  actual inconsistency, 
to Buffon's account, since he had by then become kn own for ªBuffon's 
rule,º namely, the interfertility criterion as a ba seline for the determi-
nation of species. Appealing to fertile hybrids sug gested to Buffon's 
readers that he had taken the rule to be breakable after all. What was 
he up to? The answer lay in the position advanced b y Buffon in his 
essay ªTwo Views of Nature.º In 1765, Buffon was in terested in apply-
ing his rule to the living history of a species as a whole, and the key 
to this would be positioning hybrids as a kind of i ntermediate species. 
The 1766 essay on degeneration concentrated in part , therefore, on the 
possibility of fertile hybrids. ªThe mule,º Buffon explained, ªwhich has 
always been considered as a vitiated production, as  a monster composed 
of two natures, and for that reason has been though t to be incapable 
of reproduction, is not, however, so deeply injured  as has been blindly 
imagined; for it is not absolutely barren and its s terility depends upon 
certain external and peculiar circumstances.º 139 The reproductive or-
gans of the mule appeared to be as sound as any oth er animal's, Buffon 
reasoned, so the cause of its sterility had to lie elsewhere. Consider-
ing the many cases of fertile hybridsÐBuffon referr ed to these also 
as ªmulesºÐproduced by different species of birds, Buffon decided in 
the end that although there might be special dif® c ulties unique to the 
union of horse and ass, rather than assuming barren ness to be there-
fore a common feature of hybrids, one should see th at ªmules [hybrids] 
in general, which have uniformly been accused of st erility, are neither 
really nor universally barren.º 140 What a fertile mule demonstrated, 
moreover, was the genealogical connection between t he histories of the 
horse and the donkey. ªUnder this point of view,º according t o Buffon,

the horse, the zebra, and the ass, are all of the same family. If the horse is the 

principal trunk, the zebra and the ass are collateral branches. The number of their 

resemblances being in® nitely greater than that of their differences, they may be 

regarded as constituting but one genus, of which th e chief characters are apparent, 

and common to the whole three. . . . Though they fo rm three distinct species, they 

are not absolutely separated, since the jack-ass produces with the mare, and the 

horse with the she-ass; and it is probable, that, if the zebra were tamed, he would 

likewise produce with the mare and the ass.141

Buffon went on to rehearse the list of families wit h ªa principle and 
common trunk from which different branches ariseºÐs heep and goats, 
foxes and wolvesÐdistinguishing them, however, from  ªdetached spe-
cies,º that is, species like humans, elephants, and r hinoceroses, which 
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propagated without collateral branches and thus rep resented both ge-
nus and species at once. By the end of his review, Buffon had traced 
some two hundred species to their origin or point o f ªancient degen-
erationº until ® fteen genera or ªtrunksº and nine de tached species had 
been found. 142

With Buffon natural history thus became an attempt to grasp a liv-
ing nature, to grasp species across time and, as a consequence, to base 
the classi® cation of species upon genealogy. This marked a dramatic 
transformation in the history of a discipline that until then had been 
® rst and foremost a science oriented by its search  for the means of 
discovering nature's divisions and, for that reason , not at all by the 
patterns of its underlying unity. Buffon's volumes on natural history 
would quickly come to de® ne what it meant to study  nature, and their 
widespread popularity, their rapid appearance in Ge rman and En glish 
translations, was due not only to the great accessi bility of Buffon's 
style but to the willingness of a literate public t o reconsider their un-
derstanding of the basis of organic life altogether . In this manner Buf-
fon's work came to provide not only a method of seeing f or scientists 
but a lens for the imagination when considering nat ure, and it was as 
such that it marked the beginning of the revolution  that came to place 
organicism at the heart of both science and the art s in the mid- to late 
eighteenth century.
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T H R E E

Kant's Eclecticism

It can come as something of a shock to discover tha t a 
good thirty-four years are included under the rubri c of 
Kant's ªprecritical period,º the period covering Ka nt's 
work prior to the publication of the Critique of Pure Rea-
son in 1781. Although scholars have certainly been rig ht 
to focus for the main part on Kant's great achievem ents 
between 1781 and 1790, it is often forgotten that t he bulk 
of Kant's academic career already lay behind him in  the 
1780s. From his ® rst publication on the problem of  living 
forces in 1747 to his second attempt to understand the ori-
gin of races in 1777 and the appearance of the ® rs t Critique 
four years later, Kant had led the life of a busy a cademic, 
of a professor with numerous publications and a hea vy 
teaching load. Studies devoted to recovering someth ing 
of this wide-ranging period have, however, been lat ely on 
the rise, and while Kant's various commitments to e ither 
Newtonianism or metaphysics have been slightly favo red 
in this literature, the broadest view shows him to have 
spent much of this period as a dedicated ªeclectic.º 143

Open to ideas and social discourse, during the 1750 s 
and 1760s Kant deliberately avoided dogmatic attach ment 
to the views of any one thinker, ultimately preferr ing to 
maintain a kind of mitigated skepticism until the p roper 
method for metaphysics could be found. Kant's stude nt 
Herder characterized this period, for example, as t he time 

Kant and the Problem 
of Origin
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of Kant's greatest  ̄ourishing, observing that whil e he ªexamined Leib-
niz, Wolff, Baumgarten, Crusius, and Hume, and inve stigated the laws 
of nature of Newton, Kepler, and the physicists, he  comprehended 
equally the newest works of Rousseau . . . and the latest discovery in 
science. He weighed them all, and always came back to the unbiased 
knowledge of nature and to the moral worth of man.º 144 The portrait 
painted by Herder and other students from Kant's early years as a lec-
turer show him to have been widely curious, a pictu re that is indeed 
consonant with Kant's own self-characterization fro m that time. ªI am 
myself,º Kant wrote, ªby inclination a seeker after  truth. I feel a con-
suming thirst for knowledge and a restless passion to advance in it, as 
well as a satisfaction in every forward stepº (20:44).

In light of such wide-ranging eclecticism, it becom es clear that any 
attempt to precisely capture a sense of Kant's ªdev elopmentº during 
the early precritical years must fail, so far as th e very notion of devel-
opment presumes a speci® c end toward which Kant was t ending. As 
Kant's biographer Manfred Kuehn rightly states, ªTh ere is no such ® nal 
goal toward which the early Kant developed. His cri tical philosophy 
representsÐas he himself tells usÐthe beginning of something new. 
It was the result of a sudden, decisive, and radica l change in his philo-
sophical outlook, not the fruit of a long, focused search.º145 That part of 
the story, the one initiated by the ªradical changeº in Kant's views, ha s 
naturally been the source of much speculation. For between Kant's re-
port of ªa deep indifference towards my own opinion s as well as those 
of othersº (10:74) in 1768 and the appearance of hi s Inaugural Disserta-
tion in 1770, a narrative more closely matching a telic  course of devel-
opment had indeed begun. ªThe year 1769,º Kant reca lled, ªbrought a 
great lightº (18:69), and researchers have sought e ver since to discover 
the source of its illumination, insisting, when nec essary, on a prior arc 
of development to support whatever interpretation is at han d.

At the risk of taking such an approach, I want to a ddress the manner 
in which Kant was not only open to but actually dra wn by questions of 
origin during the 1750s and 1760s. From the very st art of his writing ca-
reer Kant was interested in a number of theories actively bei ng discussed 
with respect to cosmological origins. These were al so, however, years 
of lively debates surrounding the problem of unders tanding biological 
origin, and Kant would soon develop an interest in these as well, an in-
terest based in part on his appreciation for the in tellectuals involved in 
these debates. Take the case of Maupertuis. When Maupe rtuis arrived in 
Berlin to take over the Berlin Academy of Sciences in 1745, for example, 
he was famous for his Lapland expedition, a trip ta ken to prove New-
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ton's theory against Descartes's regarding the shap e of the earth. But as 
the suspected author of Venus Physique as well, Maupertuis was seen by 
many to have also begun to stake a place in the con troversies regard-
ing biological generation. Kant deeply admired Maup ertuis's work on 
cosmologyÐboth the older discussion of the shapes o f the stars (1732) 
and the new Essay on Cosmology (1750)146Ðand he kept careful track of 
events in the intellectual life of Berlin and the a cademy. It is therefore no 
surprise to discover that Kant was also familiar wi th Maupertuis's work 
on generation. By the mid-1760s Kant appears in fact to have been wel l 
versed regarding the various strategies undertaken to explain biological 
origins, frequently referring to the central player sÐBoerhaave, Stahl, 
Maupertuis, and BuffonÐand offering two extended di scussions of spe-
ci® c problems facing these accounts in his works f rom this period. 147

Despite the fact that Kant kept abreast of developm ents in the life 
sciences during the 1750s and 1760s, however, he was pessimistic re-
garding any possibility of progress in generation t heory; discussions 
of embryogenesis, on Kant's view, simply exceeded t he limits of our 
claims to knowledge of such things. Although Kant's  initial judgment 
on this matter might simply have been re ̄ective of  a kind of mitigated 
skepticism in line with Locke's agnosticism on the matter, by the mid-
1760s Kant's stance toward such questions became in creasingly tied 
to a separate problem regarding the origin of knowl edge. Between 
1765 and 1772 the constellation of issues surroundi ng this epistemic 
 problemÐand questions regarding the origin of idea s in particularÐ
would coalesce into Kant's so-called critical turn,  his turn, that is, 
toward the path leading to the Critique of Pure Reason. This turn was 
inaugurated by Kant's sense that metaphysics must b e rede® ned as a 
science of limits, of claims limited by the extent and possibilities of our 
knowledge. But while Kant included the life science s alongside meta-
physics as investigations requiring similar constra int, the eclectic in 
him was prepared to borrow freely from the models a nd vocabulary of 
the embryological debates then underway. Indeed, as  I will explain in 
the following chapters, it was these models that wo uld eventually help 
Kant discover the origin of knowledge itself.

Matter and Cosmos

Give me matter and I will build a world out of it# (1:230)

Kant's earliest works addressed issues surrounding naturalistic explana-
tions of cosmological origin. Kant's ® rst publicat ion, On the True Esti-
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mation of Living Forces (1747), was late to the controversy surrounding 
Leibniz's account of active force, or vis viva, but it was nonetheless a 
genuine attempt to ® nd some manner of reconciliation between Leib-
nizians and Newtonians on the question of force. 148 In 1747 Kant was 
more familiar with Leibniz's metaphysics than Newto n's mathemat-
ics, and the scale of Kant's reconciliation was cle arly tipped toward the 
metaphysician. By 1754, however, Kant had worked through Newton's 
system, an account Kant was by then ready to descri be as being ªas 
clear as it is indubitableº in his Spin Cycle essay of that year (1:186). 149 
The Spin Cycle essay considered whether the earth's axial rotatio n had 
ªexperienced any change since the earliest times of  its origin,º and it 
concluded with a note promising an upcoming essay, extr avagantly ti-
tled ªCosmogony, or Attempt to Deduce the Origin of  the Cosmos, the 
Constitution of Celestial Bodies, and the Causes of  their Motions, from 
the General Laws of Motion of Matter according to N ewton's Theoryº 
(1:191). The promised essay became 1755's Universal Natural History and 
Theory of the Heavens, and Kant was full of con® dence regarding the 
goals he had there set out for himself:

I assert, among all things of nature whose ® rst cause one investigates, the origin of 

the world system and the formation of the celestial  bodies together with the causes 

of their motions is the one which one may hope to g rasp ® rst in a fundamental and 

satisfactory way. . . . It seems to me that one can here say in a sense without pre-

sumption: Give me matter, I will build a world out of it!, that is, give me matter, I will 

show you how a world must arise from it. For if the re is matter available which is 

endowed with an essential attractive force, then it  is not dif® cult to determine those 

causes which can contribute to the arrangement of t he world system, considered at 

large. (1:229±230)

The general idea behind such a ªnebularº hypothesis  for the formation 
of the cosmosÐan account according to which attract ive and repulsive 
forces turned an original chaos of particles into i ncreasingly structured 
bodiesÐwas not entirely novel in 1755, a fact Kant would have been 
well aware of given his familiarity with the cosmol ogical theories ad-
vanced by Maupertuis and Buffon.

When Maupertuis had arrived in Berlin as the newly appointed 
president of the Berlin Academy of Sciences in 1745 , he had faced resis-
tance, even resentment, from a number of sides. He was French, he was 
a Newtonian in an academy dominated by the metaphys ics of Leibniz 
and Wolff, and he was a clear favorite within King Frederick II's court. 
Worst of all, Maupertuis seemed determined to remak e the academy 
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itself. Reinstituting the academy's annual prize es say question was one 
thing; demanding that the members actually start wo rking for their 
pensions was just asking for trouble. 150 One of the ® rst changes insti-
tuted by Maupertuis was a broadening of the specula tive philosophy 
class into a class whose discussions could consider material bodies 
alongside the traditional themes devoted to God and  the immortality 
of the soul. In his initial review of the academy, Maupertuis had felt 
that this class, above all, was failing, and as an example of the kind of 
work he hoped to see produced by it, he published his own essay, ªT he 
Laws of Motion and Rest Deduced from a Metaphysical  Principle,º in 
the ® rst of the academy's publications under his presidency. 151

Maupertuis had been interested in what he described  as ªmetaphysi-
cal mechanicsº since his ® rst formulation of what would come to be 
known as the ªprinciple of least actionº in 1744. 152 Explaining that 
ªwhenever there is any change in nature, the quanti ty of action neces-
sary for that change is the smallest possible,º wha t Maupertuis wanted 
from his essay for the academy was to demonstrate t he manner in 
which a metaphysical principle could be mathematica lly expressed.153 
In 1744, Maupertuis had applied a mathematical form ula to the motion 
of light in refraction; in the Berlin essay he took  on the vis viva contro-
versy, arguing that both sides could be comprehende d under the same 
mathematical formula given that the principle of le ast action could 
function equally well in describing elastic and non elastic collisions. 
What made the 1746 essay appropriate as a species o f ªmetaphysical 
mechanicsº from Maupertuis's point of viewÐand thus  appropriate as 
a new model for the academy's speculative philosophy classÐwas the 
essay's emphasis on the metaphysics of the principle of least action over 
its mathematical exposition, an exposition whose fo rmulas were in fact 
kept entirely separate from the main body of the text.

In 1750 Maupertuis published the essay again, now under the title 
Essay de Cosmologie.154 The Essay (like the original)  began with a critique 
of the argument from design as a proof for God's ex istence. Arguments 
such as these, in Maupertuis's view, were at risk f rom the start given 
their susceptibility to counterexamples from the wo rk coming out of 
the natural sciences. It was much better to look fo r God in a principle 
underlying nature's operations as a whole than in t he intricate details 
of particular examples like a honeycomb or the huma n eye. As Mauper-
tuis expressed this,

The spectacle of the universe seems all the more grand and beautiful and worthy of 

its Author, when one considers that it is all derived from a small number of laws laid 
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down most wisely. Only thus can we gain a ® tting idea of the po wer and wisdom of 

the supreme Being, not from some small part of creation for whi ch we know neither 

the construction, usage nor its relationship to oth er parts. What satisfaction for the 

human spirit in contemplating these laws of motion and rest for all bodies in the 

universe, and in ® nding within them proof of the exis tence of Him who governs 

the universe#155

Kant echoed these sentiments in his Universal Natural History, arguing 
throughout the preface that appeals to natural beau ty or design would 
always fall short of a proof based on natural laws,  and concluding, 
ªThere is a God for just this reason, that nature, even in a chaotic state, 
can develop only in an orderly and rule governed ma nnerº (1:228). 156 
When describing the ªorigin of the cosmos,º it was Maupertuis's work 
on nebulous stars that Kant cited in particular, an d the comments 
there and indeed throughout Kant's early writings d emonstrated Mau-
pertuis's in ̄uence on Kant as he considered questions of cos mology. 157

Kant's belief in the eventual discovery of general laws supporting 
a nebular hypothesis was absent, however, when it c ame to questions 
regarding biological formation. In a manner reminis cent of R%aumur's 
criticism, Kant utterly rejected the possibility that o rganic processes 
could be explained by means of the same set of attr active and repulsive 
forces at work in celestial mechanics. Thus when co ntrasting discus-
sions of celestial origin with the case presented b y organic life, Kant 
explained that in cosmology all of the questions re garding the coin-
cidence or eccentricity of orbital paths could ªbe reduced to the sim-
plest mechanical causes. But can we claim such adva ntages,º he asked, 
ªabout the most insigni® cant plant or insect?º

Are we in a position to say: Give me matter and I will show you how a caterpillar can be 

created? Do we not get stuck at the ® rst step due to igno rance about the true inner 

nature of the object and the complexity of the dive rsity contained in it? It should 

therefore not be thought strange if I dare to say t hat we will understand the forma-

tion of all the heavenly bodies, the cause of their motion, in short, the origin of the 

whole present constitution of the universe sooner t han the creation of a single plant or 

caterpillar becomes clearly and completely known on mechan ical grounds. (1:230)

Celestial mechanics, with all their mathematical co mplexity, were 
nonetheless a perfectly knowable basis for understa nding cosmological 
construction. Organic construction, by contrast, co uld not be grasped 
through mechanical laws. For, regarding this kind of co nstruction, as 
Maupertuis had nicely put it, the part-whole relati onship was funda-
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mentally obscured by the fact that for any given pa rt ªwe know neither 
its construction, usage, nor relationship to the other part s.º158

Kant's caution regarding organic complexity contras ted with the op-
timistic tone of another text that Kant found highl y useful during this 
period, the German translation of Stephen Hales's Vegetable Staticks.159 
It is clear that Kant was well acquainted with the many exp eriments de-
scribed by Hales in his book. 160 Indeed, Kant's master's thesis, A Succinct 
Outline of Some Meditations on Fire (1755), while considered a relatively 
unambitious treatise, closed in fact with an attemp ted correction of 
Hales's consideration of heat. Kant made ready use of Hales's mechani-
cal approach to physiology, for the topics under co nsideration by Kant 
at the timeÐthe absorption of water, the properties  of air, the cause of 
earthquakesÐwere especially suited to such analyses . That said, Kant 
might have found Hales's book to be oddly satisfyin g for other reasons 
as well, for the German translation of Hales's Vegetable Staticks unwit-
tingly gathered together much of Kant's own con ̄ic ting interests and 
attitudes toward the investigation of nature at the time.

As a direct translation from the French edition, the German vo l-
ume included a translation of Buffon's preface. Com posed in 1735, 
Buffon's preface was positively buoyant regarding t he possibilities en-
tailed by applications of the Newtonian method. ªTh e furnishings of 
nature may well rest on distinct parts,º Buffon adm itted, and ªtheir 
distinctness remains as unknown to us as their interconnection,º bu t 
in spite of this, he continued, ªhow could one meas ure these secrets 
with only the imagination or some other such means of discovery, and 
how could we forget that we ® nd nothing else befor e us than effects 
and that these alone should be the means for resear ching into their 
causes? Only through precise and correct re ̄ection  on constant experi-
ence have we ever compelled nature to reveal her se crets. Indeed, one 
should never strike out on a different path, and al l true investigators of 
nature should regard previous descriptions as nothi ng other than old 
dreams.º 161 Such positivism contrasted sharply with the attitu de taken 
in the separate preface that had been prepared by C hristian Wolff for 
the German edition. Wolff, for his part, focused hi s remarks on the 
problems facing natural scientists, arguing that ªk nowledge of nature 
requires a completely different approach, if one is  to attain it, than that 
of those sciences which can be grounded through the  correct use of 
the understanding.º Only mathematics, according to Wolff, could be 
grounded in this manner; as for nature, ªNature lie s before us as an 
abyssal sea and shows us at all places we choose to  look the immeasur-
ability of its creator [ Urheber].º The special dif® culty facing natural in-
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vestigators, as Wolff saw it, stemmed from the fact  that ªwe have only 
a sensible image of the world emerging from the soul,  and it is one 
which, as a result of the extremely limited powers of the senses, is un-
derstood through countless confusions, endlessly repeate d anew.º 162

This limitation on the part of the senses put all of the natural sci-
ences at a disadvantage, according to Wolff, and th ose developed in the 
wake of Newton's physics were no exception. Wolff r ehearsed the failed 
sciences prior to NewtonÐScholastic nominalism, Car tesian substance 
theoryÐbefore turning to the contemporary appeal of  attractive and 
repulsive forces. In Wolff's opinion, Newton was in  fact himself to be 
praised for his adherence to mathematics, it was th e Newtonians who 
deserved criticism. Newton's ideas had simply prove n too provocative 
to resist. ªSo is it any wonder,º Wolff asked, ªtha t the attractive and re-
pulsive forcesÐwhich in fact have no basis in matte r at all but are rather 
determined by God himself to be hidden properties w hose operations 
are inconceivable and thus impossible to explain in  a clear mannerÐ
that these forces should receive such applause in o ur otherwise enlight-
ened times?º 163 The only recourse for true investigators of nature  was 
to shy away from such ªharmful prejudicesº and look rathe r to the re-
sources offered up by metaphysics ( Grund- und Seelenwissenschaft) when 
searching for the makeup of material things. What a bout the Newto-
nian physiologist Stephen Hales? Hales's experiment s had earned him 
the right to be translated into German, but Hales h imself, ªin a manner 
common to his people, more often than not had taken re fuge in the at-
tractive and repulsive forces of matterº when inter preting his results. 164 
Not to worry, Wolff concluded: reading Hales could not harm the appro-
priately oriented researcher, for the discussion of  forces ultimately dem-
onstrated what they were and remained in the end, m ere appearances 
and phenomena whose origin would never be sensibly discerne d.

The juxtaposition of these two prefaces, combined wi th Hales's 
own careful descriptions of his workÐdescriptions t hat in fact typi-
cally avoided any expansive re ̄ections on Hales's partÐoffered perfect 
testimony to the uneasy relationship between Wolf® an metaphysics-
based science and the mechanico-mathematical approach taken by the 
Newtonians. Whatever inspiration Kant drew from New ton and Mau-
pertuis when discussing cosmological origins in the  1750s, in other 
words, would have been neatly balanced by Wolff's atti tude toward the 
inscrutability of natural processes. Accommodating both of these in 
the manner of the Universal Natural History, where cosmological origin 
was reconstructable but biological origin was not, was thus an act per-
formed by Kant entirely in the spirit of the times.
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Kant faced another set of competing positions when reading Buf-
fon. More than to either Maupertuis or Hales, it wa s to Buffon's early 
volumes of the Natural History, General and Particular that Kant turned 
in the precritical years. 165 The German translation of Buffon's Natural 
History was undertaken by Abraham K&stner between 1750 and 1774, 
but  it was indelibly linked to the famed Swiss phy siologist Albrecht 
von Haller, who had prepared two prefaces of his ow n for the German 
edition. Haller's essays were highly critical of Bu ffon's approach, par-
ticularly with respect to his theory of organic gen eration, and Buffon's 
failure, as Haller saw it, to account for a principle guaranteeing organ i-
zation. Thus, after rehearsing Buffon's discussion of internal molds and 
the penetrating force, Haller complained that these  could not provide 
a reasonable source of organization given the comple xity of the body. 
ªIn brief,º Haller concluded, ªwhat is the cause wh ich arranges the hu-
man body in such a way that an eye is never attache d to the knee, an 
ear is never connected to the hand, a toe never wan ders to the neck, or 
a ® nger is never placed on the extremity of the foo tº? 166 Such was the 
nature of Haller's complaint, but at this juncture Kant's own immedi-
ate interests in Buffon were linked to volume 1 of the Natural History, 
the volume Buffon had devoted to questions of cosmo logical origin 
and the processes of geological formation.

The clearest sign of this was in Kant's advertiseme nt for a new series 
of lectures on physical geography for the spring se mester of 1757 that 
were clearly modeled after Buffon's account. 167 In his announcement, 
Kant promised to clarify and discuss the realms of minerals, plants, and 
animalsÐthe latter including a promised comparison of the differences 
in structure and color between men from different r egions of the earthÐ
and Kant's proposed list of authors to be assessed for their cosmological 
theories listed the same men whose views had been d iscussed at the out-
set of Buffon's own presentation. 168 The only difference, of course, was 
that Buffon had now been added as a name to Kant's own list of theo-
rists under consideration. It was in volume 1 that Buffon had discussed 
the formation of planets, the role played by comets , and the effects of 
wind and water on geological formation. Buffon's in timation, moreover, 
of a nebular hypothesis would certainly have been n oticed by Kant. ªThe 
planets,º Buffon had written, ªmove round the sun i n the same direction 
and nearly in the same plane, the greatest inclinati on of their planes not 
exceeding 7 * degrees. This similarity in the posit ion and motion of 
the planets indicates that their impulsive or centr ifugal forces must have 
originated from one common cause,º a position that was surely wel-
comed by a young author of his own Universal Natural History.169
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By 1757 Kant had already published a treatise on co smology, a theory 
of the winds, investigations into the causes of ear thquakes, a consider-
ation of whether the earth was aging, and an attemp t to discover whether 
its axial rotation might have changed. His 1757 cou rse announcement 
accordingly described sections to be devoted to a h istory of the winds, 
an account of the seasons both at home and abroad, discussion of rivers 
and seas, the formation of land masses, and an inqu iry into any dra-
matic changes undergone by the earth in its history . At the end of this, 
Kant included a short essay considering the relatio nship between the 
sea and the moisture in the westerly winds over K!n igsberg.170

It is worth noting that Kant's Latin works during t his period were 
written mainly for the ful® llment of degrees: the Meditations on Fire 
(1755) was Kant's master's thesis, the New Elucidation of the First Principles 
of Metaphysical Cognition (1755) his dissertation, and The Use in Natural 
Philosophy of Metaphysics Combined with Geometry. Physical Monadology 
(1756) his second dissertation or ª Habilitationsschrift .º The latter pieces 
especially demonstrated Kant's sensitivity to the r ange of attitudes 
toward metaphysics within the sciences. By 1770 Kan t would reject 
monads as much as he would the Newtonian conception  of space, and 
his attitude toward investigations into cosmologica l origins would be in 
line with the pessimism expressed all along toward biological theories. 
But in this earliest part of his career, it was per haps Kant's eclecticism 
that most left him open to the possibility of a rap prochement be-
tween metaphysics and the physical sciences he so clearly ad mired. 171

The Spectacle of Life

It is astonishing that something like an animal body should e ven be possible# (2:152)

The 1760s identify a period of change so far as Kant's comments re-
garding biological origin are concerned. While Kant  had continued to 
concentrate on the themes ® rst advertised for the physical geography 
course in 1757, by the mid-1760s he had clearly also become well verse d 
in the discussions underway between the various sch ools within the 
life sciences regarding generation. Kant owned a 17 61 German transla-
tion of Maupertuis's  Essai sur la formation des corps organis#s,172 Buffon's 
volumes discussing generation had been translated into Ger man since 
the early 1750s, and by the early 1760s Kant would have been well aware 
of the public back-and-forth between advocates of the  preformationist 
views held by Haller and partisans of the organic f orce and vis es-
sentialis promoted by Caspar Wolff. 173 Although Kant refrained from 
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any work exclusively devoted to the problem, it cle arly occupied him 
enough to receive special treatment in his two long est pieces from this 
period. Given the context of Kant's remarksÐin disc ussions regarding 
the decidedly otherworldly topics of God and spirit sÐKant's re ̄ections 
on the problems posed by organic life could almost have been seen as 
interruptions. What the contexts revealed, however,  was the intimate 
connection, in Kant's view, between attempts to dis cover a ªprinciple 
of lifeº within natural organisms and the search for something beyond 
the limits of the everyday world. Kant's re ̄ection s on generation pre-
sumed an audience that was both generally knowledge able and up to 
date regarding the latest theories of biological or igin, a fact that dem-
onstrates well the kind of  ̄uidity that was then c ommon between the 
sciences.

In Kant's 1763 essay The Only Possible Argument in Support of a Dem-
onstration of the Existence of God he took up again the line of argumenta-
tion ® rst advanced in the Universal Natural History, even interpolating 
whole paragraphs from the earlier work. 174 Insisting once more that 
the regularity of natural causes should be preferre d over arguments 
for God's existence based on design, Kant described  what he took be 
the central weakness of deistic arguments. ªPhysico -theology,º he ex-
plained, ªregards all the perfection, harmony and b eauty of nature 
as contingent and as an arrangement instituted by w isdom, whereas 
many of these things issue with necessary unity fro m the most essen-
tial rules of natureº (2:118). 175 Where physicotheology required the con-
tingency of God's choice for its proofÐa requiremen t putting natural 
laws on the same plane as miraclesÐKant argued from  the necessity 
exhibited by natural laws to their a priori ground.  It is ªthe necessary 
unity perceived in nature, and the essential order of things, which is in 
accord with great rules of perfection,º for Kant, a nd only this ªleads to 
a supreme principle, not only of this [God's] exist ence but indeed of all 
possibilityº (2:116).

On the heels of Kant's comparison of proofs based on contingency 
versus necessity, Kant turned to the topic of generation as a potentially 
separate demonstration of the advantages to be had by the naturalistic 
approach. An argument based on the necessary unity of nature should 
be enhanced by its ability to derive a variety of effects from a single 
cause, and as examples of this, Kant listed the effects of gravity, the 
ether, and the implicit principle of symmetry underlying the structure 
of snow ̄akes and  ̄owers. ªNonetheless,º Kant argued, ªnature is rich 
in another kind of production. And here, when philosophy re ̄ects on 
the way in which this kind of product comes into existence, it ® nds it-
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self constrained to abandon the path we have just describedº (2:114). In 
1755 Kant had been content to simply brush off the attempt to explain 
ªeven so much as a caterpillarº (1:230), but this time he evaluated the 
options.

Remarking that ªit would be absurd to regard the in itial generation 
of a plant or an animal as a mechanical effect inci dentally arising from 
the universal laws of nature,º Kant considered in t urn the top two com-
peting theories of generation. The ® rst was preexi stence theory, accord-
ing to which each individual being was formed at th e time of creation. 
Historically there had been various interpretations  of the speci® c loca-
tion of these individualsÐthough most theorists sta rted with Nicolas 
Malebranche's encasement or ªRussian dollº modelÐan d there were 
different theories regarding the speci® c means by which these pre-
formed individuals would transition or ªunfoldº int o normally sized 
infants. All preexistence theories, however, shared  a belief in God's 
agency in the production of each individual and represented, a t the 
same time, an effort to make room for a mechanical account of the 
individual's eventual augmentation. 176 Such a view, as Kant understood 
it, demanded that ªeach individual member of the pl ant and animal 
kingdoms is directly formed by God, and thus of sup ernatural origin, 
with only the reproduction [ Fortp ̄anzung], that is, only the transi-
tion from time to time to the unfolding [ Auswicklung] of individuals 
being entrusted to a natural lawº (2:114). 177 The second theory Kant 
considered appealed to God's original agency when p roducing species 
linesÐa type of generic preformation guaranteeing t he reproduction 
of kindsÐbut argued for the subsequent generation o f individuals ac-
cording to natural means. 178 Is it possible, Kant asked when introducing 
this option, that ªsome individual members of the p lant and animal 
kingdoms, whose origin is indeed directly divine, nonetheless posses s 
the capacity, which we cannot understand, to actual ly generate [ erzeu-
gen] their own kind in accordance with a regular law o f nature, and not 
merely to unfold [ auszuwickeln] them?º (2:114).

Kant went on to rehearse positions that would seem to be examples 
of this, all the while critical of the speci® c att empts made in each case 
to provide a mechanical description of the natural means by which in-
dividuals would be subsequently generated. Starting  with what could 
easily be described as an allusion to the position held by Hales, Kant 
also included Buffon and Maupertuis in his critical review: 179

It is utterly unintelligible to us that a tree shou ld be able, in virtue of an internal 

mechanical constitution, to form and process its sap in such a way that there should 
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arise in the bud or the seed something containing a  tree like itself in miniature, or 

something from which such a tree could develop. The  internal forms proposed by 

Buffon, and the elements of organic matter which, in the opinion of Maupertuis, 

join together as their memories dictate and in acco rdance with the laws of desire 

and aversion, are either as incomprehensible as the thing itself, or they are entirely 

arbitrary inventions. (2:115)

But while Kant rejected such accounts as ªutterly u nintelligibleº and 
ªentirely arbitrary inventions,º he was equally res istant to the ® rst hy-
pothesis and its recourse to a supernatural origin for every individual 
member of a species. On this theory human investiga tion was com-
pletely foreclosed, though it could be, as Kant rem arked, ªsupposed that 
the natural philosophers have been left with someth ing when they are 
permitted to toy with the problem of the manner of gradual reproduc-
tion [ Fortp ̄anzung]º (2:115). Here Kant might have named Bonnet as a 
natural philosopher promoting a revised, even ªupda tedº preexistence 
theory, so far as Bonnet argued that instead of com plete individuals 
only the rudimentary parts or, for Bonnet, the impr int for the species, 
were contained in the ªgermsº of an organism. Such revision did not, 
however, escape the tincture of the supernatural ac cording to Kant, 
ªfor whether the supernatural generation occurs at the moment of cre-
ation, or whether it takes place gradually, at diff erent times, the degree 
of the supernatural is no greater in the second cas e than it is in the 
® rstº (2:115). Returning to the ªnatural orderº of fered by Buffon and 
others, what they had was ªnot a rule of the fruitf ulness of nature, but 
a futile method of evading the issueº (2:115).

What Kant wanted was something different, a means o f avoiding 
a supernatural solution even if all of the mechanic al accounts of in-
dividual generation had so far failed. Indeed, as K ant wryly observed, 
an adequate mechanical explanation of fermenting ye ast had yet to be 
found, but that had hardly led people to suggest su pernatural grounds 
for its existence; the case of plants and animals s hould be no differ-
ent. Unless one was willing to rely on divine agenc y, Kant concluded, 
ªthere must be granted to the initial divine organi zation of plants and 
animals a capacity, not merely to develop [ Auswickelung] their kind 
thereafter in accordance with a natural law, but tr uly to generate [ erzeu-
gen] their kindº (2:115). In spite of this, Kant simpl y could not include 
organic generation as an example of natural laws at  workÐand thus, 
given the larger context of his discussion, as a ca se of necessity in sup-
port for God's existenceÐfor unlike the demonstrabl e laws guiding cos-
mological construction, the structure of plants and animals appeared 
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to be unconstrained or contingent while still being  oriented somehow 
toward particular ends. 180

As Kant neared the end of The Only Possible Argument, he returned 
to the case of organic life, conceding that even th is should become 
understandable in light of God's existence as the g round of all reality 
and possibility. ªAnd yet,º Kant exclaimed, ªsome a mazement is left 
over. . . . For it is astonishing that something li ke an animal body 
should even be possible.º Even if a complete mechan ical account of the 
internal ªsprings and pipesº of the body were available,

I should still continue to be amazedÐamazed at the way so many different func-

tions can be united in a single structure, amazed at the way in which the processes 

for realizing one purpose can be combined so well w ith those by means of which 

some other process is attained, amazed at the way in which the same organization 

both maintains the machine and remedies the effects of accidental injuries, amazed 

at the way in which it is possible for a human bein g to be both so delicately con-

stituted and yet capable of surviving for so long i n spite of all the numerous causes 

which threaten its well-being. (2:152)

It was the unity of purposes within organic life, t he fact that organ-
isms could be both self-sustaining and vigilant reg arding the need for 
repair, that made natural products amazing, not the  mechanical opera-
tions themselves. For Kant it was thus the principl e of life, the capacity 
for a being's generation and self-organization that  needed explaining, 
and recourse to neither supernatural nor purely mec hanical grounds of 
explanation could satisfy that need.

A sense of Kant's continued amazement at the specta cle of organic 
processes would be provided later by his Dreams of a Spirit-Seer Elu-
cidated by Dreams of Metaphysics (1766). After a brief discourse on ªA 
Tangled Metaphysical Knot which can be either Untie d or Cut as One 
PleasesºÐa title recalling nothing so much as (and thus presenting a 
challenge to) the opening passages of Wolff's prefa ce to HalesÐKant 
took up an argument supporting our ªcommunity with spirits,º a com-
munity based on the possibility that human souls we re independent of 
their bodies. 181 ªI must confess,º Kant disclosed, ªthat I am very much 
inclined to assert the existence of immaterial natu res in the world, and 
to place my own soul in the class of these beingsº (2:326). And the 
grounds for this, he explained, could be equally at tributed to the case 
presented by nature: ªThe reason which inclines me to this view is very 
obscure even to myself, and it will probably remain  so, as well. It is a 
reason which applies at the same time to the sentie nt being of animals. 
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The principle of life is to be found in something in the world which 
seems to be of an immaterial nature. For all life is based upon the in-
ner capacity to determine itself voluntarily [ nach Willk$r ]º (2:327). 
Distinguishing between the ªspontaneous activityº o f human spirits 
and whatever inner force might be animating animals , Kant nonethe-
less took the general point of comparison to be the  same in each case: 
evidence of a principle of life. But how far was th is principle to go? 
Reasoning that even simple elements of matter requi red some kind of 
inner activity in order to produce external effects, Ka nt decided that it 
would still be ªforever impossible to determine wit h certainty how far 
and to which members of nature life extends, or wha t those degrees of 
life, which border on the very edge of complete lif elessness, may beº 
(2:330). In spite of this, and thus before turning to the direct discussion 
of a community of souls, Kant took the time to exam ine the options 
when considering the parallel case presented by organic lif e.

Hylozism could be contrasted with materialism, Kant  observed, as 
tenets arguing that everything is either alive or d ead. ªMaupertuis,º 
for example, ªascribed the lowest degrees of life t o the organic particles 
of nourishment consumed by animals; other philosophers reg ard such 
particles as nothing but dead massesº (2:330). But while it was true that 
the clear hallmark of life was free activity, Kant argued, it was wrong 
to say with the mechanists that plants were not the reby alive, for ªeven 
though such a being contains within itself a princi ple of inner life, 
namely, vegetation, it does not need an organic arr angement to be made 
for external voluntary activityº (2:331). And even Aristotle' s notion of 
soulsÐof things divided between the nutritive, perc eptive, and ratio-
nal natures of all beings capable of reproduction a nd growthÐthough 
ªprobably not capable of proof, was not for that reason absur dº (2:331).

As he had argued in 1763, Kant took the problem fac ing naturalists 
to really consist in the impossibility of providing  a satisfying account of 
natural processes, of providing an account, in othe r words, that relied 
on neither mechanical nor supernatural explanations . If mechanism or 
supernatural agency were to be the only options, th en, for Kant, even a 
vitalist like Stahl would be preferable. As Kant put it,

I am convinced that Stahl, who is disposed to explain animal processes in organic 

terms, was frequently closer to the truth than Hoffman or Boerhaave, to name but a 

few. These latter, ignoring immaterial forces, adhere to mechanical causes, and in 

so doing adopt a more philosophical method. This me thod, while sometimes failing 

of its mark, is generally successful. It is also this method alone which is of use in sci-

ence. But as for the in  ̄uence of incorporeal being s: it can at best be acknowledged 
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to exist; the nature of its operation and the exten t of its effects, however, will never 

be explained. (2:331)

The ªin ̄uence of incorporeal beings,º like the vege tative and animal 
souls described by Aristotle, were simply incapable  of proof, and, in 
the absence of their explicit demonstration, they s hould thus simply 
ªbe acknowledged to exist.º To be clear, Kant was n ot interested in un-
dermining the value of mechanical description here;  on the contrary, 
it was the method of science, without which science could lap se into a 
dogmatic recourse to occult forces and miracles whe n explaining natu-
ral phenomena. It was just that, for Kant, the life -matter relationship 
was perfectly parallel to the problem of understand ing the mind-body 
relationship: in each case we were ignorant not only of the man ner in 
which they were united, but of the very nature of l ife and souls them-
selves. It was presumption on the part of metaphysi cians and natural 
scientists alike to forget this ignorance, a forget ting that could lead to 
all manner of ªmetaphysical knots.º

As Kant worked on Dreams of a Spirit-Seer, he continued to teach 
a heavy schedule of courses. Since 1757 Kant had been o ffering lec-
tures on physical geography with enough success, an d clearly enough 
interest on his own part, to announce in his course  description for 
1765±1766 that he would henceforth be dividing this  course between a 
condensed discussion of ªphysical, moral, and polit ical geographyº and 
an expanded consideration of man, an investigation promising ªa com-
prehensive map of the human speciesº (2:313). This second part would 
eventually become an independent course on ªanthrop ologyº which, 
like ªphysical geography,º Kant would continue to t each every year for 
the remainder of his career. 182 Buffon had closed the third volume of 
his Natural History  with an extensive discussion of ªThe Varieties of the 
Human Species,º and it seems not unlikely that Kant  was in ̄uenced 
by Buffon's account when pulling together his own m aterials for the 
newly expanded portion of the course. 183

The care with which Kant was reading Buffon during this period 
showed itself most clearly, however, in 1768's essa y Concerning the Ul-
timate Ground of the Different Regions in Space. There Kant worked in 
close dialogue with Buffon's appeal to the possibil ities of a geometry 
of position, following him in identifying the start ing point for his own 
re ̄ections as Leibniz's ª analysis situs.º ªIt looks as if a certain math-
ematical discipline,º Kant began, ªwhich Leibniz ca lled analysis situs, 
and the loss of which was lamented by Buffon among others when he 
was considering the foldings together [ Zusammenfaltungen] of nature in 
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the seedsÐit looks as if this discipline was never more than a thought 
in Leibniz's mindº (2:377). In 1768 Kant was right to judge the ru mored 
geometry to have been ªnever more than a thought,º since at that point 
few people, if any, would have read Leibniz's short  discussion of the pro-
posed geometry. 184 Kant took as his starting point, therefore, Buffon's 
own discussion, with which Kant was obviously famil iar. Kant set his 
own agenda as follows: ªWhat we are attempting to demonstrate, th en, 
is the following claim. The ground of the complete determination of a 
corporeal form does not depend simply on the relati on and position of 
its parts to each other; it also depends on the ref erence of that physical 
form to universal absolute space, as it is conceived by the ge ometersº 
(2:381). In his discussion Kant repeatedly rejected  a formulation, such 
as Buffon's, of grounds on the basis of ªthe manner in which the parts 
of the body are combined with each otherº or the ªp ositions of the 
parts of matter relative to each otherº (2:382, 383 ), but he nonetheless 
took his cue for the whole from Buffon's comment re garding the need 
to explain the body's symmetry of difference.

Buffon had ascribed the process of such differentia tion to the mys-
terious means by which the interior molds seemed to  recognize, for ex-
ample, the difference between left- and right-hande dness, a difference 
signi® cant for the functioning of the organism as a whole. In Buffon's 
words,

There are many more double than simple parts in the  body of an animal, which 

seem to be produced on each side of the simple parts by a kind of vegetation; 

for these double parts are similar in form, and different in pos ition. The left hand 

exactly resembles the right, because it is composed of the same number of parts; 

nevertheless, if it was placed in the situation of the right, we could not make use 

of it for the same purposes, and should have reason to regard it as a very different 

member. It is the same with respect to the other do uble parts; they are similar as to 

form, and different as to the position which is con nected to the body of the animal; 

and by supposing a line to divide the body into two  equal parts, the position of all 

the similar parts would refer to this line as a center.185

Kant recast this problem as part of an argument for  absolute space, since 
the internal distribution or positioning of parts c ould in fact only be de-
termined as ªleftº or ªrightº on the basis of somet hing external to the 
body altogether. It was the body's position relativ e to the surrounding 
regions of an absolute spaceÐªabove and below, righ t and left, in front 
and behindºÐthat allowed us to orient ourselves and  even explained 
the phenomena of ªincongruent counterpartsº like le ft and right hands. 
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Like Buffon, Kant was interested in the promises af forded by topology, 
but to use the internal relation of parts as a star ting point, as Buffon 
had done, was to eliminate the possibility of a con stant orientation. 
Kant's three-dimensional topology moved the frame o f reference out-
side of the body, which made it ªunsurprising that the ultimate ground, 
on the basis of which we form our concept of region s in space, derives 
from the relation of these intersecting planes to o ur bodiesº (2:379).

Whereas Buffon had pointed to the mysterious workin gs of the inte-
rior moulds in determining the position of parts, i t was nature, accord-
ing to Kant, that implanted in us a feeling ( Gef$hl) for the difference 
between left and right. ªSince the distinct feeling  of the right and the 
left side is of such great necessity for judging di rections,º Kant argued, 
ªnature has established an immediate connection bet ween this feeling 
and the mechanical organization of the bodyº (2:380 ). And nature in-
stantiated this difference both physiologically in humansÐKant cited 
empirical studies by Borelli and BonnetÐand morphol ogically in spe-
cies like snails and hops when determining the spec i® c orientation of 
their curves (2:380).

Buffon may have avoided anything like Maupertuis's recourse to 
the intelligent monads in his later accounts, but B uffon's reluctance to 
speculate further had thereby left the problem of g uidance unresolved 
within his theory. For his own part, Kant accepted that ªthe action of 
the creative cause in producing the one [hand] woul d have of neces-
sity to be different from the action of the creativ e cause producing the 
counterpartº (2:383), but unlike Buffon, Kant insis ted that the ªinner 
groundº of this difference could not ªdepend on the  difference of the 
manner in which the parts of the body are combined with each otherº 
(2:382). Instead it was ªthe action of the creative  causeº in connecting 
the mechanical organization of the body to the feel ing of right and 
leftÐa feeling whose points of orientation were the mselves ® tted to the 
surrounding regions of absolute spaceÐthat constitu ted the ªinner dif-
ference.º ªOur considerations,º Kant concluded, ªma ke it clear that dif-
ferences, and true differences at that, can be foun d in the constitution 
[Beschaffenheit] of bodies; these differences relate exclusively t o absolute 
and original space,º and the proof of this lay in the phenomenon of 
left- and right-handedness or the fact that ªthe fo rm of a body exclu-
sively involves reference to pure space, and that is by h olding one body 
against other bodiesº (2:383).

At the end of the essay Kant used this argument to challenge ªGer-
man philosophers, according to which space simply c onsists in the 
external relation of the parts of matter which exis t alongside each 
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other,º for, as Kant saw it, Leibniz's position lef t the fact of incongruent 
counterparts inexplicable (2:383). 186 But instead of ending with a note 
of triumph against the ªGerman philosophers,º Kant was cautious in 
closing, acknowledging the dif® culty of advancing an argument that 
attempted to use ªideas of reasonº to describe some thing whose reality 
was known intuitively by inner senseÐa note of caut ion whose tone, 
while recent, was not altogether new for Kant.

Two years earlier, in Dreams of a Spirit-Seer, Kant had followed his ar-
gument in support of a community of souls with a chapter called ªAnt i-
CabbalaÐA fragment of ordinary philosophy, the purp ose of which is 
to cancel community with the spirit-worldº (italics mine). A s for the 
principle of life within nature, Kant announced that this was a to pic 
about which nothing could be positively said (2:351 ). Here Kant was 
explicit regarding the speci® c problem at hand: ªThe various appear-
ances of life in nature [ Erscheinungen des Lebens] and the laws governing 
them, constitute the whole of that which it is granted us to know. But 
the principle of this life, in other words, the spi rit-nature which we do 
not know but only suppose, can never be positively thought, for, in 
the entire range of our sensations, there are no data for such positive 
thoughtº (2:351). Here was Kant's af® rmation of laws go verning the 
appearances of nature, laws capable of being unders tood according to 
the physical principles set forth in mechanics, for  example. The differ-
ence between a principle of life thought to be guid ing nature and laws 
regulating the appearance of nature, however, was t he utter lack of any 
evidence supporting our belief in a principle of li fe. The experiences of 
everyday life might yield a sense of nature's vital  principles, but what 
evidence beyond this could secure such a claim?

Intuitions regarding a principle of life faced, in fact, far graver dif® -
culties than ªideas of reasonº concerning absolute space. We experience 
ourselves in space, Kant reasoned, and we intuit it s reality through the 
feeling of our body's orientation within it. In 176 8 Kant thought that 
this subjective emphasis on experience and feeling required a separate 
demonstration, one based on ideas of reason via the  examination of 
incongruent counterparts. In 1766 Kant had offered no such parallel 
account of a feeling of life, and however he might have cataloged his 
experience of astonishment at life's productions, this asto nishment 
remained incomprehensible. Kant might have privatel y sympathized 
with Stahl's vitalism over the mechanism of Boerhaa ve or Hoffman, 
therefore, but so far as he now understood them, th e sciences of life, 
no less than the sciences of the soul, would have to be reined i n if they 
were to succeed at all.
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F O U R

A Philosophy Is Born

Before true philosophy can come to life, the old on e must destroy itself. 

(10:57)

When it came to reforming the sciences, Kant's plans 
were speci® c. For knowledge to move forward, Kant ar-
gued, certain limits had to be set, a circumscripti on 
that began with two questions. First, one must ask wh at 
kind of knowledge would be required in order to sol ve a 
given problem, and second, one must decide whether 
that knowledge was in fact possible (10:56). When o ne 
searched for vital principles or inquired into the character 
of the spirit world, the objects of investigation w ere sim-
ply unknowable. Kant was, moreover, ready to diagno se 
and name the exact source of so much error in these  sci-
ences. ªSurreptitious conceptsºÐor ªsubreptive axio msº 
as they would later be calledÐdescribed a speci® c t rans-
gression: the crossing of ® elds of knowledge meant  to be 
separate.187 Subreption created confusion in the sciences 
when investigators took concepts gleaned from exper i-
ence, the experience of magnetic forces, for exampl e, and 
used them to describe processes that were incapable of 
experience, processes like embryological formation or the 
means by which spirits might communicate. As Kant i n-
troduced the problem in Dreams of a Spirit-Seer, ªThere are 
many concepts which are the product of covert and ob-
scure inferences made in the course of experience; these 

The Rebirth of Metaphysics
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concepts then proceed to propagate themselves by at taching them-
selves to other concepts, without there being any a wareness of the 
experience itself on which they were originally bas ed or of the inference 
which formed the concept on the basis of that exper ience. Such con-
cepts may be called surreptitious concepts [erschlichene Begriffe]º (2:321). 
Kant actually charged himself with having made this  mistake as well, 
given that both his New Elucidation (1755) and the Physical Monadol-
ogy (1756) had ascribed the forces of attraction and r epulsion to spirits 
and monads (1:415, 484). As an act of contrition, h e was now ready to 
declare, ªIt is impossible for reason ever to under stand how something 
can be a cause, or have a force; such relations can  only be derived from 
experience.º Indeed, ªAll judgments, such as those concerning the way 
in which my soul moves my body, or the way in which  it is now or may 
in the future be related to other beings like itsel f, can never be any-
thing more than ® ctionsº (2:370, 371). 188

These were all of course topics that had been the s pecial province 
of metaphysics, so one immediate problem was to con sider what might 
be left for the metaphysician to do without them. Kant was prepared 
for this. ªMetaphysics,º he began, ªwith which, as fate would have it, 
I have fallen in love but from which I can boast of  only a few favours, 
offers two kinds of advantage.º The ® rst advantage  was the ability 
of metaphysics to aid reason in spying out the hidden properties of 
things; indeed, when left unfettered, reason was un rivaled in its capac-
ity for such inferences. It was in fact this talent  for inferences that had 
led to the very problem facing metaphysics now. But  this was balanced 
by what Kant took to be the second advantage afford ed by metaphysics. 
As Kant described it,

The second advantage of metaphysics is more consonant with the nature of the hu-

man understanding. It consists both in knowing whet her the task has been deter-

mined by reference to what one can know, and in kno wing what relation the ques-

tion has to the empirical concepts, upon which all our judgements must at all times 

be based. To that extent metaphysics is a science of the limits of human reason. A 

small country always has a long frontier, it is hence, in general, more important for 

it to be thoroughly acquainted with its possessions , and to secure its power over 

them, than blindly to launch on campaigns of conquest. (2:36 7±368)

The key here was to see that by rede® ning metaphys ics as a science of 
the limits of human reason, Kant had radically redi rected investigators 
away from the topics of life and soul toward an exa mination of reason 
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itself. Once all investigations were to be prefaced  by a separate inquiry 
regarding the abilities of reason, moreover, the ta sk of determining the 
nature and limits of cognition became both necessar y and ultimately 
identical to the task of determining the nature and  limits of scienti® c 
investigation itself.

As Kant mapped the contours of this investigation, he took its out-
come, at the very least, to be the elimination of s urreptitious concepts. 
ªAll of my endeavors,º Kant explained, ªare directe d mainly at the 
proper method of metaphysics (and thereby also the proper method 
for the whole of philosophy)º (10:56). The method w ould determine 
the scope of reason's possibilitiesÐand thereby als o the scope of any 
rational investigationÐand eradicate surreptitious concepts as a result. 
If it was certain that a genuine insight into organic processes was im-
possible, then the surreptitious appeal to an ªirri table force,º as made 
by Haller for example, should be avoided when expla ining muscle con-
traction. This did not mean an end to further inves tigations in the life 
sciences, but it did mean, as noted earlier, that o nly ªthe appearances 
of life in nature, and the laws governing them, [would] co nstitute the 
whole of that which it is granted us to knowº (2:35 1). Naturalists could 
focus on the regularity of nature's appearances and  continue their 
search for mechanical causation, but the search for  vital principles 
and the attempt to understand the mysteries of gene ration and repro-
duction were invariably riddled with surreptitious concepts and thus 
doomed from the start.

But while Kant was con® dent in his diagnosis of th e need for re-
form in the sciences, he was still unsure of the ta sk left before him. 
ªMy problem is this,º he wrote. ªI noticed in my wo rk that, though 
I had plenty of examples of erroneous judgments to illustrate my the-
ses concerning mistaken procedures, I did not have examples to show 
in concreto what the proper procedure should beº (10:56). So f ar as the 
ªproper procedureº amounted to precisely delineatin g the limits of rea-
son, what Kant was missing, in other words, was a p ositive description 
of reason itself.

Up until now Kant had written extensively upon ques tions con-
nected to cosmological origin, and, his criticisms notwithst anding, he 
was thoroughly versed in the leading theories of bi ological origins as 
well. As he now took on the job of re-creating meta physics as a science 
of the limits of human reason, the ® rst task conce rned questions re-
garding the origins of knowledge. Was it the case, as rationalists had it, 
that true ideas were like seeds implanted in the so ul by GodÐa strategy 
in some sense parallel to that adopted by the preex istence theoristsÐor 
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were empiricists correct instead when identifying t he senses as the true 
origin of ideas? Kant was long familiar with the ra tionalists' reliance on 
the intellectual intuition of innate ideas, and as for the other option, 
the mid-1760s were perhaps the heyday of Kant's eng agement with 
British empiricism.

Kant's closest friend during this period was the Br itish merchant Jo-
seph Green, a merchant known for his literacy in th e writings of Hume 
and other members of the Scottish enlightenment. 189 This was surely 
a topic of shared interest, for in Kant's descripti on of his ethics lec-
tures planned for 1765±1766, for example, he wrote,  ªThe attempts of 
Shaftsbury, Hutcheson, and Hume, although incomplet e and defective, 
have nonetheless penetrated furthest in the fundame ntal principles of 
all moralityº (2:311). We know, moreover, that by t he mid-1760s Kant 
was well acquainted with a 1755 translation of Hume 's Enquiry Con-
cerning Human Understanding as well. ªSince the Essays of Locke and 
Leibniz, or rather since the origin of metaphysics so far as we know 
its history,º Kant later declared, ªnothing has eve r happened which 
could have been more decisive to its fate than the attack made upon it 
by David Hume. He threw no light on this kind of kn owledge; but he 
certainly struck a spark from which light might hav e been obtained, 
had it caught some in ̄ammable substance and had it s smouldering ® re 
been carefully nursed and developedº (4:257). Indee d, taken as whole, 
1766's Dreams of a Spirit-Seer reverberated with the potency of Hume's 
skepticism regarding the ªdreams of metaphysics,º a nd there was thus 
real justice in Kant's eventually citing Hume for h aving woken him 
from a dogmatic slumber (4:260). But while Kant's a doption of a skepti-
cal methodology put him in position to recognize a need for reform in 
the sciences, the work facing him now required him to take a positive 
stance regarding the workings of the mind, and for this Kant turned 
® rst to the work of Leibniz and Locke.

Like Hume's, Locke's works were both available and well known in 
Germany at this time. Georg Kypke had already been a longtime friend 
of Kant's when he translated Locke's posthumously p ublished adden-
dum to the Essay Concerning Human Understanding in 1755. 190 And by 
then too Kant would have had access to the new Lati n translation of 
the Essay itself, a book he described as ªthe ground of all true logicaº 
(24:37).191 Indeed, as Kant later explained in his course on l ogic, ªSome 
books are of great importance and require considera ble inquiry; these 
one must read often, e.g., Hume, Rousseau, Locke, w ho can be regarded 
as the grammar of the understanding, and Montesquie u, concerning 
the spirit of the lawsº (24:300). By the end of his  career, references to 
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Locke would be peppered throughout Kant's notes, le ctures, and pub-
lished writings. 192

In Kant's notes, in particular, Locke would frequen tly be paired with 
Leibniz. The two were typically cited for their inv estigations into the 
origin of ideas, and in the years after Dreams of a Spirit-Seer this made 
them signi® cant interlocutors for Kant in his attempted  reform of the 
sciences. Although it is unknown when exactly Kant read through the 
posthumous publication of Leibniz's New Essays (1765), it seems likely 
that by 1770 he was at least familiar with the ® rs t page of it, since Leib-
niz's opening formulation of the divisions of philo sophy would be 
subsequently repeated by Kant on numerous occasions .193 As Leibniz 
positioned himself there against Locke,

Although the author of the Essay says hundreds of ® ne things which I applaud, 

our systems are very different. His is closer to Aristotle and mine to Plato. . . . Our 

disagreements concern points of some importance. There is the question whether 

the soul in itself is completely blank like a writi ng tablet on which nothing has as 

yet been writtenÐa tabula rasaÐas Aristotle and the author of the Essay maintain, 

and whether everything which is inscribed there com es solely from the senses and 

experience; or whether the soul inherently contains  the sources of various notions 

and doctrines which external objects merely rouse up on suitable occasions, as I 

believe and as [does] Plato.194

Kant accepted Leibniz's divisions, often visually g rouping themÐ Ar-
istotle in a column with the empiricists, Plato wit h the intuitionistsÐ
when writing out his lectures. But where did that l eave Kant? In 1769 
Kant appeared to be torn as to how to proceed with his investigation 
into the origin of knowledge, accepting, on the one  hand, Locke's dic-
tum regarding sense as the necessary occasion for a ll thought, and 
Leibniz's admonishment, on the other hand, regardin g the impossibil-
ity that a concept of God could ever arise from the  senses. As Kant 
outlined his own view of cognition, the picture thu s presented an 
amalgamation of Leibniz and Locke:

Some concepts are abstracted from sensations, others merely from the law of the 

understanding for comparing, combining, or separati ng abstracted concepts. The 

origin of the latter is in the understanding; of th e former, in the senses. All concepts 

of the latter sort are called pure concepts of the understanding, conceptus intellec-

tus puri. We can of course set these activities of the understanding in motion only 

when occasioned to do so by sensible impressions and can become aware of certain 

concepts of the general relations of abstracted ideas in accordance with the laws of 
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the understanding; and thus Locke's rule that no id ea becomes clear in us without 

sensible impression is valid here as well; the notiones rationales, however, arise no 

doubt by means of sensations and can also only be thought in application to the 

ideas abstracted from them, but they do not lie in them and are not abstracted 

from them ( sind nicht von ihnen abstrahirt). (17:352)

Kant thus remained in keeping with Locke insofar as  even the ªpure 
concepts of the understandingº were concepts empiri cally gleaned 
through re ̄ection on the contents of sense. These concepts were to 
be distinguishedÐas ªabstractedº from senseÐfrom th ose rational no-
tions whose origin would have to be different.

When Kant was offered a chair in logic and metaphys ics the follow-
ing year, he was required to present an ªinaugural dissertation,º a piece 
that would offer him the opportunity to ful® ll his promised reform of 
metaphysics. When it was completed, Kant's solution  to the problems 
of origin and subreption stood at the forefront of the project. It was a 
solution, at least with respect to subreption, that cou ld be accomplished 
in one stroke by the radical division Kant now prop osed between the 
faculties of sense and intellect. Insisting that th e method of metaphys-
ics concern itself wholly with the prevention of ªs ubreptive axioms,º 
Kant argued that only a radical separation between sense and intellect 
could avoid the possibility of such cross-contamina tion; a separation 
effectively announced in the book's title: On the Form and Principles of 
the Sensible and the Intelligible World.

When Kant ® rst broached the problem of subreption in 1764±1765, 
he had sent his thoughtsÐincluding those already me ntioned regard-
ing the problem of having nothing more than negativ e examples to il-
lustrate his pointÐto J. H. Lambert, a philosopher and mathematician 
living in Berlin. Lambert had agreed with Kant's ca ll for reform, observ-
ing in reply that ªwhenever a science needs methodi cal reconstruction 
and cleansing, it is always metaphysicsº (10:62). T urning to the subject 
of Kant's proposal, Lambert had made a number of remarks:

The ® rst concerns the question whether or to what extent knowing the form of our 

knowledge leads to knowing its matter. This question is important for several rea-

sons. First, our knowledge of the form, as in logic, is as incontestable and right as is 

geometry. Second, only that part of metaphysics tha t deals with form has remained 

undisputed, whereas strife and hypotheses have arisen when material knowledge 

is at issue. Third, the basis of material knowledge has not, in fact, been adequately 

shown. . . . Fourth, even if formal knowledge does not ab solutely determine mate-

rial knowledge, it nevertheless determines the ordering of the latter, and to that 
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extent we ought to be able to infer from formal kno wledge what would and what 

would not serve as a possible starting point. (10:64)

Lambert's emphasis on the connection between form a nd matter 
proved highly in ̄uential for Kant, as was clear fr om the start of Kant's 
® nished text. The Dissertation opened, for example, with a discussion 
of the concept of a world, in particular of ªits tw o-fold origin in the 
mindº (2:387). While Locke had been correct with re spect to the mat-
ter of sensations, Kant now argued, form was a result of mental dete r-
mination and thus lay in the mind. This was not to end up on the side 
of Leibniz against Locke, however; on the contrary,  Kant was suggest-
ing something new. The imposition of form and the s upplying of con-
tent described a division of labor that would now b e applicable to both 
sense and intellect alike.

Kant started with the case of sensitive knowledge, expl aining that 
in ªrepresentations of sense there is in the ® rst place something that 
we may call matter, i.e., sensation [ sensatio], and something else that we 
may call form, i.e., the sight [ species] of sensible things, which obtains 
when various things which affect the senses are co- ordinated by a cer-
tain natural law of the mindº (2:392±393). The proc ess by which form 
was imposed upon sensation followed Locke's model o f re ̄ective com-
parison, a process described by Kant as the result of the ªlogical useº 
of the understanding, whereby sensations could be c lassi® ed or subor-
dinated under common class concepts. Unsorted sensa tions remained 
at the level of appearance ( apparentia), according to Kant, whereas ªthe 
re ̄ective cognition which arises from the intellec tual comparison of 
a number of appearances is called experienceº (2:394). This somewhat 
borrowed account of sensible cognition sat alongsid e Kant's genuine 
innovation, the identi® cation of space and time as  the ªschemata and 
conditions of all human knowledge that is sensitiveº (2:398).

Two years earlier Kant had argued that space was ab solute; now space 
and time were jointly identi® ed as the formal, yet subj ective, principles 
of the phenomenal world. These were the principles underlying me-
chanics and geometry, ® elds that each yielded undi sputable truths. 
With this move Kant repositioned the status of sens itive knowledge. 
For although he insisted that we remember the sensi ble origin of even 
the most abstract laws of sensible phenomena, his insistenc e concerned 
the specter of subreption, not the quality of sensi ble knowledge. ªThere 
is thus a science of sensible things,º as he put it , one that ªyields us 
quite genuine knowledge, and at the same time furni shes a model of 
the highest certainty for knowledge in other ® elds º (2:398). Against a 
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critique like Wolff's regarding the confused percep tions of the senses, 
therefore, Kant presented a theory of sensible cogn ition that explained 
the success of geometry and mechanicsÐat the same t ime that it could 
be validated by that successÐand grounded the possi bility of certainty 
regarding sensible phenomena.

Kant's discussion of sensible cognition proceeded i n stages. The ® rst 
concerned Kant's shifting the focus away from objec ts of perception 
toward our mental representations of them, since re presentations alone 
were susceptible to the mind's imposition of form. A representation, 
Kant explained, ªindicates a certain aspect or rela tion of the sensa and 
yet is not properly an outline or schema of the obj ect, but only a cer-
tain law inborn in the mind coordinating with one a nother the sensa 
arising from the presence of the objectº (2:393). T he task for Kant was 
to balance the quality of the real, one granted by the material con-
tent of a sensation, with the opportunity for contr ol of that content 
through the mind's inborn laws. Once laws for the m ental construc-
tion of phenomena became too thorough, Kant realize d, the account 
would risk charges of idealism (2:397). Leaving the se dif® culties aside, 
Kant concentrated instead on his argument for sense certain ty.

A genuine knowledge of sensible phenomena was possi ble, accord-
ing to Kant, because judgments about sensible objec ts fell under the 
purview of the logical use of the understanding, an d the logical use of 
the understanding was concerned only with determini ng the internal 
agreement between subjects and predicates in judgme nts. By focusing, 
therefore, on the internal relationship between sub ject and predicate 
over the supposed, but unknowable, external connect ion between sub-
ject and object, certainty regarding phenomena coul d be guaranteed by 
the proper functioning of the mind's laws for const ruction. ªConsider 
judgments about things sensitively known,º Kant beg an. ªThe truth of 
a judgment consists in the agreement of its predica te with the given 
subject. But the concept of the subject, so far as it is a phenomenon, 
can be given only by its relation to the sensitive faculty of knowledge, 
and it is also by the same faculty that the sensiti vely observable predi-
cates are given. Hence it is clear that the represe ntations of subject and 
predicate arise according to common laws, and so al low of a perfectly 
true knowledgeº (2:397). Phenomena, for Kant, were thus the synthetic 
result of sensible matter and the mind's imposition  of form, a synthe-
sis accomplished through laws grounding the certain ty of sensible 
experience.

But what, precisely, was Kant's understanding of th ese laws for the 
logical coordination of sensible data, laws that we re said to be inborn 
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(innatas) in the mind? Were they meant to balance Kant's de ference 
to Locke regarding the independent reality of mater ial sensations? For 
now, at least, Kant left the status of these laws u nexamined. Not so 
the concepts of space and time. These would fall in to a third category, 
somewhere between the sensible acquisition of empir ical concepts and 
the mental recovery of innate ideas; space and time , according to Kant, 
were ªoriginally acquiredº so far as they were gene rated by the mind 
itself. Asking rhetorically whether space and time were connate ( con-
natus) or acquired ( acquisitus), Kant immediately rejected the possibil-
ity of their empirical acquisition so far as that w ould render geometry 
contingent, something it clearly was not. The alter native was ªnot to 
be rashly admitted,º either, however, ªsince in appealing to a ® rst cause 
it opens the path to that lazy philosophy which dec lares all further 
research to be in vainº (2:406). Instead, Kant argu ed that the origin of 
space and time lay between these alternatives:

Both concepts are without doubt acquired, being abs tracted not from the sens-

ing of objects (for sensation gives the matter, not the form, of hum an cognition) 

but from the action of the mind in coordinating its  sensa according to unchanging 

lawsÐeach being, as it were, an immutable type to b e known intuitively. Though 

sensations excite this act of the mind, they do not  in  ̄uence the intuition [ non in-

 ̄uunt intuitum ]. Nothing is here connate save the law of the mind , according to 

which it combines in a ® xed manner the sensa produced in it by the presence of the 

object. (2:406)

It was clear that much rested, therefore, on the la ws of the mind: the 
regularity of their logical operations generated sp ace and time as the 
pure forms of sensible intuition, and through their  subsequent coordi-
nation of sense data, they grounded the possibility of sense  certainty.

The notion that concepts might be generated or ªori ginally ac-
quiredº through the workings of cognition marked Ka nt's major ad-
vance from the position he had outlined in 1769. At  that point, even 
the ªpure concepts of the understandingº fell under  the Lockean model 
of concepts gleaned by abstraction from sense (17:3 52). On Locke's 
view, it was in fact this ªgleaning,º so to speak, that constituted the 
main work of the understanding. Things had clearly changed for Kant 
by the time he composed the Dissertation. The difference between in-
tellectual conceptsÐªpossibility, existence, necess ity, substance, cause, 
etc. with their opposites or correlatesºÐdestined f or the ªreal useº of 
the intellect (2:395) and the sensitive concepts of  space and time con-
trolled by its ªlogical useº (2:398) were enormous,  according to Kant, 
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but their birthplace was the same. Like the concept s of space and time, 
Kant considered intellectual concepts to have been given ªin the very 
nature of the pure intellect, not as concepts conna te to it, but as con-
cepts abstracted (by attention to its actions on th e occasion of experi-
ence) from laws inborn in the mind, and to this ext ent, as acquired 
conceptsº (2:395). 195 The difference between sensible and intellectual 
concepts lay, therefore, in their objects, not thei r origin, even if ªeach 
kind of knowledge preserves the mark of its descent , so that the former 
kind, however distinct, is on account of its origin  called sensitive, while 
the latter, however confused, remains intellectualº (2:39 5).

While the sensitive concepts of space and time grou nded an experi-
ence of phenomena that was capable of staving off ske pticismÐªThe 
laws of sensibility will be laws of nature, insofar  as nature falls within 
the scope of the sensesº (2:404)Ðthe case was diffe rent for intellectual 
concepts. Sensitive concepts were applied to sensib le intuition, the ª ap-
parentiaº waiting to be organized into a coherent experience; intellec-
tual concepts, by contrast, had no intellectual int uition with which to 
work. This explained the clarity of geometry when comp ared to the 
obscurity surrounding the traditional content of me taphysics. Kant 
emphasized this restriction, moreover, for it was precisely su ch over-
reaching that had opened the door to the surreptiti ous application of 
sensitive concepts in the ® rst place. ªNo intuitio n of things intellectual 
but only a symbolic knowledge of them is given to m an,º he declared, 
for ªthinking is only possible for us by means of u niversal concepts 
in the abstract, not by means of a singular concept  in the concreteº 
(2:396). While sensation provided direct contact wi th its contents, the 
intellect had to work discursively, either through intellectual concepts 
or through its generation of moral exemplars to gui de actions, the ex-
emplars of God and moral perfection, for example. A nd neither of these 
possibilities contained the kind of content boasted of by se nse. ªAll the 
matter of our knowledge is given by the senses alone,º  Kant concluded, 
ªwhereas a noumenon, as such, is not to be conceive d through rep-
resentations derived from sensations. Consequently,  a concept of the 
intelligible as such is devoid of all that is given  by human intuitionº 
(2:396).196

For someone newly interested in reorienting metaphy sics toward an 
account of the extent and limits of human reason, K ant had thus made 
a good start. Cognition was now described as a twof old exercise, one 
that was both sensitive and intellectual. The intel lect was described 
as having both a logical and a ªrealº use, with the  former devoted to 
the task of logical subordination according to laws  inborn in the mind. 
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This subordination was responsible for both the discrimination of se nse 
data in the generation of empirical judgments and the  logical exercises 
associated with re ̄ection on the concepts and exem plars generated 
by the intellect's real use. ªThe logical use, but not the real u se,º Kant 
explained, ªis common to all the sciencesº (2:393).  By the real use of 
the intellect, ªthe very concepts of objects or rel ationsº were acquired 
through the nature of the intellect itself (2:393). The intellec tual con-
cepts generated in this manner provided concepts of  objects in terms 
of their existence, substance, possibility, necessi ty, cause, and number; 
in their so-called dogmatic use, they issued moral exemplars.197 By de-
nying the intellect any content for its intellectua l concepts, Kant could 
argue that he had staved off the path leading inves tigators to the use 
of surreptitious concepts. And the attention Kant p aid to the differ-
ence between an abstractive process yielding empiri cal concepts and 
one that could, by its own workings, actually gener ate or ªoriginally 
acquireº concepts, identi® ed Kant's new solution t o the problem of un-
derstanding the origins of knowledge.

From Original Acquisition to the Epigenesis of Knowledge

Given the focus of the Dissertation, Kant must have been tempted when 
that year's topic for the Preisschrift was announced: an essay that could 
reconcile Descartes and Locke on the origin of idea s.198 But whether 
Kant's research agenda for 1770 left him inclined t o take up the topic 
or not, the real question is how he had arrived at his solution to the 
problem. What models were there for his description  of an original ac-
quisition of sensible and intellectual concepts? Kant had worked closely 
with Buffon's text when preparing his account of sp ace, but 1768 was 
also the year that Kant had reported ªa deep indiff erence towards my 
own opinions as well as those of othersº (10:74). A nd what resources 
existed for Kant's discussion of the laws whose workings generated 
concepts in the ® rst place? Laws like these, or ce rtainly processes with 
similar functions, were assumed by Locke and Leibni z both; indeed 
the Leibnizian quip that ªfor Locke nothing is in t he understandingÐ 
except the understanding itselfº turned on that fac t.

As for Leibniz's account, Kant seemed determined to  avoid innate 
ideas, reproaching, on the one hand, such ªrashº recourse to inn atism 
as a type of lazy philosophizing and eliminating, o n the other hand, 
the kind of intellectual intuition that would be re quired for them. Leib-
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niz's innatism had turned in part on connections Le ibniz saw between 
Plato's doctrine of recollection and Leibniz's own sense that ªthe seeds 
of the things we learn are within usÐthe ideas and the eternal truths 
which arise from them.º 199 Like the divinely implanted seeds, the mind 
too came from God, an origin explaining its capacit y to realize eternal 
truths in the ® rst place. ªSo it is not a bare fac ulty,º as Leibniz charac-
terized the mind in his New Essays, ªconsisting in a mere possibility 
of understanding those truths: it is rather a dispo sition, an aptitude, a 
preformation, which determines our soul and brings it about that they 
are derivable from it.º 200 As was seen earlier, the preexistence theory 
of encasement operated for Leibniz as a biological analog to his own 
theory regarding the formation of ideas. In each ca se there was a ªvir-
gin birth,º so far as both individuals and ideas re garding eternal truths 
were generated from seeds implanted by God at the c reation of the 
world. But if by 1770 Kant wanted something more th an Locke's ac-
count of empirical concepts abstracted from the sen ses, it is also clear 
that he wanted something less than the harvesting o f truths grown up 
from seeds that God had sown in the mind.

While it has been fair game to speculate on the sou rce of the ªgreat 
lightº that the year 1769 brought to Kant (18:69), attending to the prob-
lem of origin at least points one past the usual su spects. Leibniz was 
hardly uncommon in his liberal use of vocabularies drawn from both 
religious and scienti® c discourses, and his apprec iation for Plato aside, 
Leibniz's strategy was in fact deeply suggestive of  Kant's own solution 
to the problem of origin. But whereas Leibniz had a ppealed to preexis-
tence theory as a biological analog, it seems likel y that Kant had some 
form of epigenesis in mind when describing the mind 's generation or 
ªoriginal acquisitionº of concepts. When Kant propo sed in 1763 that 
we forgo supernatural accounts of generation, and m echanical views 
as well, he had argued that what science needed ins tead was an expla-
nation that ªgranted to the initial divine organiza tion of plants and 
animals a capacity, not merely to develop their kin d thereafter in ac-
cordance with a natural law, but truly to generate their kindº (2:115). 
By 1770, Kant was convinced that such an explanatio n could come 
only at the cost of subreption. He seems to have fe lt, however, that the 
two-step model of divine formation and organic gene ration could be 
safely mapped onto a theory of cognition aimed at e xplaining the gen-
eration of concepts from innate laws. The details w ere still fuzzy. It 
was not yet clear to Kant, for example, how these c oncepts were spe-
ci® cally connected to the implanted laws for logic al subordination 
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from which they arose, but the strategy epigenesis offered for discover-
ing an origin that was neither supernatural nor emp irical was clearly 
promising. 201

In 1769 Kant introduced an explicit discussion of e pigenesis in his 
course on metaphysics. Kant always used A. G. Baumg arten's Meta-
physica as the basis for his course, and the topics concer ning the soul 
ranged from discussions of human understanding to m ind-body inter-
action and the afterlife. 202 In a section devoted to the origin of the soul, 
Baumgarten had rehearsed the reigning theories of o rganic generation: 
preexistence, spontaneous generationÐBaumgarten's e xample here was 
infusoriaÐcreation ex nihilo, and ® nally, ªconcrea tionism,º according 
to which the soul was produced through some sort of  transfer accom-
plished by the parents, a position derived from Aristotle's treatment 
of the matter. When preparing his own notes for this section, Kan t 
wrote out the questions that would be addressed in his lecture: Was the 
soul a pure spirit before birth? Had it lived on th e earth before? Did it 
live in two worldsÐthe pneumatic and the mechanical Ðat once? The 
questions were accompanied by a quick list of the v arious theories of 
generation, with Kant noting that the central divis ion was between 
supernatural approaches to the question of origin a nd a naturalistic 
account, an account Kant described as an ª epigenesis psycholo gicaº (17:
416). The majority of Kant's commentary, however, w as devoted to 
the comparative advantages of the preexistence theo ry of generation, 
in either its spermist or ovist variation, over the  system proposed by 
epigenesis. In contrast to the preexistence theory,  for example, the 
naturalistic system of epigenesis assumed material contributions from 
each of the parents, and this, Kant observed, required that prospectiv e 
couples consider each other with greater care when planning to marry 
and reproduce. 203

In later years, Kant would use this section of Baum garten's text to 
discuss the properties of the soul and would invariab ly dismiss the pos-
sibility of its epigenesis. 204 In 1769, however, Kant's commentary fo-
cused on the physical aspect of generation, identif ying epigenesis with 
a theory of blending that was in line with what he knew of Maupertuis's 
and Buffon's use of heredity as a basis for their a rguments against pre-
existence theory. The next time Kant came to add no tes to this section, 
epigenesis was again considered in terms of its bio logical claims, with 
Kant now explicitly linking the theory to the desir ed account of species 
generation he had ® rst sketched in 1763. In his words , ªThe question 
is whether nature is formed organically (epigenesis ), or only mechani-
cally and chemically. It seems that nature does hav e spirit, given that 
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in the generation of each individual there is a uni ty and connection 
of parts. And is there not also such a spirit, an a nimating essence, in 
animals and plants. In this vein one would have to assume an animat-
ing Spirit, operating within an original chaos, in order to explain dif-
ferences between animals which can now only reproduc e themselvesº 
(17:591). This two-step model was the same proposed  in Kant's Only 
Possible Argument, so far as an initially divine  organizationÐout o f an 
ªoriginal chaosºÐwas followed by the organic capaci ty for reproduc-
tion within the divinely delineated species lines. These two sets of 
comments, dated by Erich Adickes as having been wri tten in 1769 and 
1772±1776, respectively, demonstrate that during a period of crucial 
formation with respect to the development of Kant's  system of tran-
scendental idealism, Kant was actively aware of the  epigenesis alterna-
tive to preexistence theories of generation.

More signi® cant than Kant's commentary on Baumgart en for our 
purposes, however, is the set of notes Kant compose d shortly after ® n-
ishing his Dissertation. For in these notes, Kant explicitly connected 
theories of generation to systems of reason and to claims regarding the 
origin of ideas in particular. Distinguishing empir icists from rational-
ists, Kant identi® ed his own position with the most r adical possibility 
of all. As he sketched it, ªCrusius explains the re al principle of reason 
on the basis of the systemate praeformationis (from subjective principiis); 
Locke on the basis of in ̄ux physico  like Aristotele; Plato and Malebranche, 
from intuit intellectuali ; we, on the basis of epigenesis from the use of the 
natural laws of reasonº (17:492). It was epigenesis, therefore, tha t Kant 
identi® ed with the theory of ªoriginal acquisition º for explaining the 
generation of sensitive and intellectual concepts from  the mind's own 
laws in the Dissertation. While it cannot be said for certain that Kant 
took epigenesis as his model when ® rst drawing up his account of the 
origin of knowledge in 1770Ðthough the evidence fro m 1769 certainly 
suggests thisÐit is certain that in the months following the Disserta-
tion 's completion the connection had been made, that by  then Kant 
had, to paraphrase Darwin, ªat last got a theory by which to wo rk.º 205

Concepts and Objects: Kant's Letter to Herz, 1772

Kant had presented his Inaugural DissertationÐwith his former stu-
dent Marcus Herz playing the role of disputantÐon A ugust 21, 1770. 
Twelve days later, Kant sent copies of the Dissertation off for feedback 
and, as with their earlier exchange, it was J. H. L ambert's response that 
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would prove again to be of the greatest signi® canc e for Kant's develop-
ing project. 206 Kant had, in fact, never replied to Lambert's lett er re-
garding the distinction between form and matter. ªT he reason,º Kant 
now explained, ªwas none other than the striking importance o f what 
I gleaned from that letter, and this occasioned the lon g postponement 
of a suitable answerº (10:96). Having dismissed the  ® rst and fourth sec-
tions of the Dissertation as discussions to ªbe scanned without care-
ful consideration,º Kant wanted Lambert's thoughts on the remainder 
of the work, for in Kant's own estimation of the re maining sections, 
ªthere seems to me to be material deserving more ca reful and extensive 
expositionº (10:98). Sections 1 and 4 of the Dissertation had covered top-
ics that were traditional for metaphysics: the prob lem of intuiting the 
world as a whole versus as an aggregate and the dif ® culties in account-
ing for interaction between substances. The truly i nnovative work of 
the Dissertation appeared in the remaining parts of the text. Secti on 3 
presented Kant's account of space and time as the o riginally acquired 
forms of sensible intuition. Section 2 laid out the  strategy for certainty 
regarding empirical knowledge and introduced Kant's  distinction be-
tween the laws at work in the ªlogical useº of the intellect and the ª real 
useº by which pure concepts could be generated by a ttention to the 
working of these laws. The last section of the Dissertation, section 5, 
outlined Kant's method for metaphysics in light of the mind's suscep-
tibility to surreptitious concepts or, as he had re named these in the 
Dissertation, ªsubreptive axioms.º These were the three sections meant 
for Lambert's inspection, and Kant summarized his g eneral results for 
Lambert in a few lines:

Space and time, and the axioms for considering all things under these conditions, 

are, with respect to empirical knowledge and all ob jects of sense, very real; they 

are actually the conditions of all appearances and all empirical judgments. But ex-

tremely mistaken conclusions emerge if we apply the basic concepts of sensibility 

to something that is not at all an object of sense.  . . . It seems to me . . . that such 

a propaedeutic discipline, which would preserve met aphysics proper from any ad-

mixture of the sensible, could be made usefully explicit and evident without great 

strain. (10:98)

Kant had described his project as just such a ªprop aedeuticº (2:395) in 
his Dissertation, locating its success regarding the prevention of subrep-
tive axioms in the radical break between sense and intellect .

Lambert replied within a matter of weeks, generousl y discussing 
the sections inquired after by Kant. From Lambert's  perspective, the 
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main challenges for Kant's theory lay in the ideali ty of space and time 
described in section 3 (this was the focus of Moses  Mendelssohn's re-
sponse to the Dissertation as well). But while Kant was willing to in-
corporate some of this in his later discussions of space and time (e.g., 
A36±37/B53±54), his general position regarding thei r transcenden-
tal ideality would not change. The importance of La mbert's letter for 
Kant lay rather in the remarks concerning section 2  of the Disserta-
tion. Here Lambert was direct regarding what he saw as a problem fac-
ing the heterogeneity of sense and intellect as ind ependent sources of 
knowledge: ªMy thoughts on this proposition have to do mainly with 
the question of universality, namely, to what extent these two ways of 
knowing are so separated that they never come together. If this is to be 
shown a priori, it must be deduced from the nature of the senses and of 
the understanding. But since we ® rst have to becom e acquainted with 
these a posteriori, it will depend on the classi® cation and enumeration  
of their objectsº (10:105). Lambert's remark raised  two concerns: ® rst, 
the seeming impossibility of an a priori demonstrat ion of sense and 
intellect's universal separation and, second, the n eed, as a consequence 
of that impossibility, to turn to their respective objects for evidence of 
their separationÐa turn that would limit Kant to an  a posteriori proof. 
Resorting to experience like this had been essentia l in Lambert's own 
ontological investigations, as he made clear furthe r on in his reply: ªIt 
is also useful in ontology to take up concepts borr owed from appear-
ance [Schein], since the theory must ® nally be applied to phenomena again. 
For that is also how the astronomer begins, with th e phenomenon; de-
riving his theory of the construction of the world from phenomena, he 
applies it again to phenomena and their predictions  in his Ephemeri-
des [star calendar]º (10:108). 207 ªIn metaphysics, where the problem of 
appearance is so essential,º Lambert advised, ªthe method of the as-
tronomer will surely be the safest.º For the metaph ysician could also 
ªtake everything to be appearance, separate the emp ty from the real 
appearance, and draw true conclusions from the latt er. If he is success-
ful,º Lambert concluded, then ªhe shall have few co ntradictions aris-
ing from the principles and win much favorº (10:108).

In the Inaugural Dissertation Kant had in fact emphasized the impor-
tance of distinguishing between empirical concepts garnered along the 
lines now suggested by Lambert and the ªoriginal ac quisitionº of pure 
concepts, concepts that, as he had put it, would ªn ever enter into any 
sensual representations as parts of it, and could n ot, therefore, in any 
way be abstracted from itº (2:395). But Lambert had  raised an important 
point nonetheless. How could one understand the fac t that an intellec-
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tual concept like ªcause,º for example, should seem  so readily applica-
ble to experience and yet belong, by de® nition, to  an entirely separate 
realm of knowledge? Sensitive knowledge, so neatly accounted for in 
the Dissertation via the forms of intuition and the processes of lo gical 
subordination, suddenly seemed de® cient when expla ining the experi-
ence of causal relations. Subreption had served as the catal yst for Kant's 
attempt to rede® ne metaphysics as a science of the  limits and extent of 
human reason, but the radical separation of sense a nd  intellectÐthe 
key to Kant's solution to the problem of logical  s ubreptionÐmight 
have to be rethought after all.

The problem was as follows: Subreption, as Kant ini tially conceived 
it, was unidirectional. It focused on the preventio n of sensible concepts, 
concepts like ªcausalityº and ªforce,º being surrep titiously applied to 
objects of what would have to be a nonsensible intu ition, objects like 
angels and souls. When Kant sat down to write the Inaugural Disser-
tation , however, his theory of cognition had outstripped the earlier 
conception of the problem. As Kant had explained in  his ® rst letter to 
Lambert, all he really had in 1765 was a negative a ccountÐa kind of 
ªwhat not to doº for anyone interested in reconstru cting metaphysics as 
a science of limits set by the boundaries of the hu man mind. By 1766's 
Dreams of a Spirit-Seer, this committed Kant to denying, for example, 
the possibility of direct knowledge of either human  souls or the prin-
ciples of life within nature. This prohibition auto matically eliminated, 
therefore, the explicit objects to which sensible c oncepts were supposed 
to have been surreptitiously applied. The prohibiti on was carried over 
to the Dissertation, where, despite Kant's characterization of the break  
between sense and intellect as similar to the ancie nt distinction be-
tween the worlds of phenomena and noumena (2:393), there were in 
fact no noumenal objects to be found, and the intel lectual intuition of 
such objects was  ̄atly rejected (2:396). With noume nal objects thereby 
out of reach, subreptionÐstill described as the centra l problem facing 
metaphysicsÐwas reconceived as the result of misunderstanding the 
subjective nature of space and time as forms of human intuiti on.

According to the Dissertation, then, subreption appeared in three 
guises: it occurred when asserting that space and t ime could be ap-
plied to nonmaterial objects, as in attempting to s patially locate the 
soul within the body; it occurred when asserting th at because we only 
experience objects in space and time, all objects a re necessarily spatio-
temporal, a fallacy in line with demanding that the  universe have a 
beginning in time; and, ® nally, it occurred when asser ting that in-
tellectual concepts could only be applied to experience via space and 



T H E  R E B I R T H  O F  M E TA P H Y S I C S

87

time. 208 This last example was a surprise, for here, in the  closing mo-
ments of the Dissertation, Kant was discussing a case of intellectual con-
cepts being applied to experience after having expr essly forbidden it in 
section 2 (2:395). Was this a slip?

For the third type of subreption, Kant had taken hi s example from 
Crusius, who, according to Kant, illicitly ® ltered  the intellectual concept 
of ªexistenceº through the lens of temporality when  declaring that 
ªwhatever exists contingently has at some time not existedº (2:417). 
Subreption occurred in this case by supposing that intellectual con-
cepts required sensible intuition for their applica tion. Crusius's ªspuri-
ous principle,º Kant explained, ªarises from the po verty of the intellect, 
which for the most part discerns the nominal marks of contingency or 
necessity, seldom the real ones. Since, therefore, we can scarcely hope 
to determine, through marks derived a priori, whether the opposite of 
some substance is possible, we shall be able to do so only insofar as we 
have evidence that at one time the substance did no t existº (2:417). 
In the absence of any a priori discovery, in other words, the intellect 
turned to experience and, borrowing the concept of temp oral change, 
illicitly declared it to be necessarily connected t o the concept of con-
tingency. But contingent existence, as Kant had alr eady understood it 
in The Only Possible Proof for the Existence of God (1763), was also a way 
for seeing effects to be the result of God's free c hoice. Since God's activ-
ity was not susceptible to temporal laws, this mark ed the subreptive fal-
lacy in connecting contingency and time. The argume nt seems to have 
distracted Kant from the fact that up until now in the Dissertation he 
had denied any possible connection between intellec tual concepts and 
sensible experience, a denial motivated with respect more to ma intain-
ing the pure status of the intellectual concepts an d moral exemplars 
than to the problem of subreption itself. In 1770, Kant still understood 
subreption to be a unidirectional problem, and the possibility that he 
might need to apply intellectual concepts to experi ence had simply not 
occurred to him. 209

When Lambert questioned the universal separation of  sense and in-
tellect as independent modes of cognition, therefor e, he might have 
pointed to Kant's discussion of Crusius, but his focu s on section 2 
pointed Kant back to his account of the intellectua l concepts them-
selves. For here Lambert must surely have noted tha t ªcausalityº was 
no longer considered a sensitive concept at all. Ka nt had indeed moved 
causality to his list of intellectual concepts, a decision undoubtedly re-
 ̄ecting the in ̄uence of Hume's skepticism regardi ng necessary con-
nection. But while the a priori status of causality  ªprotectedº it from 
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Hume's skepticism, without a connection to sensible  phenomena, Lam-
bert seemed to suggest, metaphysics would remain no t only sterile but 
ultimately useless in the face of the empiricist challenge.

In the wake of Lambert's response, it was clear to Kant that he would 
need to reconsider whether the separation of sense and intellect could 
be maintained at all. As he described this realizat ion, ªI noticed that I 
still lacked something essential, something that in  my long metaphysi-
cal studies I, as well as others, had failed to pay  attention to and that, 
in fact, constitutes the key to the whole secret of  hitherto still obscure 
metaphysicsº (10:130). 210 When Kant went on to describe this ªkey to 
the whole secretº of metaphysics to Marcus Herz, it  turned on the prob-
lem of connecting intellect and sense. It was a pro blem of maintain-
ing that ªpure concepts of the understanding must n ot be abstracted 
from sense perceptions,º that they ªhave their orig in in the nature of 
the soul,º and that ªthey are neither caused by the object nor bri ng 
the object itself into being,º while also explaining how such pure con-
cepts could be connected to objects at all (10:130) . Kant could not have 
been clearer regarding the status of the concepts u nder consideration: 
their origin lay in the nature of the soul; they we re neither abstracted 
from nor caused by the object; they were, in keepin g with the Disserta-
tion, original to the mind itself. This much had not ch anged. ªAnd if 
such intellectual representations depend on our inn er activity,º Kant 
continued, ªwhence comes the agreement they are sup posed to have 
with their objectsÐobjects that are nevertheless no t possibly produced 
thereby? And the axioms of pure reason concerning t hese objectsÐ
how do they agree with these objects since the agre ement has not been 
reached with the aid of experience?º (10:131). This  was the change. The 
trajectory of Kant's thinking since writing the Dissertation, so far as 
he now recounted it for Herz, turned on the problem  of connection. 211 
The problem of origin, by contrast, was no longer an issue.

Focusing on the problem of connection, then, Kant l isted the kinds 
of relations that were easy to grasp. One could easily s ee, for example, 
how sensible content was connected to sensible repr esentations, and it 
was also clear how an ªarchetypalº intellect could serve as the ground 
for its own representations. In mathematics, it was  possible to under-
stand how to connect axiom and intuition without ex perience because 
in this case ªthe objects before us are quantities only because it is pos-
sible for us to produce their representations,º a p roduction guarantee-
ing their connection (10:131). But the question of understanding how 
a concept like causality, for example, could both b e generated a priori 
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and yet conform to sensible experience ªremained in  a state of obscu-
rityº (10:131). 212

Moving on from the ªobscurityº surrounding the prob lem of con-
necting sense and intellect, Kant proceeded to revi ew theories regarding 
the origin of concepts. Since he had already listed  the ease in under-
standing the relationship between sense data and se nsible concepts, he 
now limited himself to theorists describing a prior i concepts, since the 
locus of the problem of connecting them to sensible  phenomena lay 
precisely in their purity. As Kant rehearsed the li st, ªPlato assumed a 
previous intuition of divinity as the primary sourc e of the pure con-
cepts of the understanding and of the ® rst princip les. Malebranche be-
lieved in a still-continuing perennial intuition of  this primary being. . . . 
Crusius believed in certain implanted rules for the  purpose of form-
ing judgments and ready-made concepts that God impl anted in the hu-
man soul just as they had to be in order to harmoni ze with things. Of 
these systems, one might call the former the Hyperphys ical In ̄ux The-
ory and the latter the Pre-established Intellectual  Harmony Theoryº 
(10:131). Kant dismissed such theories immediately,  acidly noting that 
ªthe deus ex machina is the greatest absurdity one could hit upon in th e 
determination of the origin and validity of our cog nitions,º a recourse 
encouraging ªall sorts of wild notions and every pi ous and speculative 
brainstormº (10:131).

The list Kant rehearsed was, of course, the same br eakdown he had 
previously outlined for himself regarding theories of origin (minus the 
cases presented by Aristotle and Locke regarding em pirical concepts): 
ªCrusius explains the real principle of reason on t he basis of the sys-
temate praeformationis (from subjective principiis); Locke on the basis of 
in ̄uxu physico  like Aristotle's; Plato and Malebranche, from intuit intel-
lectuali; we, on the basis of epigenesis from the use of the natural laws 
of reasonº (17:492). When employing biological voca bulary in his own 
notes, Crusius's belief in ªimplanted rules,º for e xample, was identi-
® ed with preformationism. In the letter to Herz, h owever, Kant was 
entirely focused on the question of connection, and  the examples of 
theorists arguing for a nonempirical origin were th erefore schematized 
in terms of their means for connecting a priori con cepts and objects. 
The ªHyperphysical In ̄ux Theoryº de® ned systems w here concepts 
and objects maintained connection because of their effective identity 
in God's mind. The ªpreformationistº theory maintai ned by Crusius 
relied on ªPre-established Intellectual Harmonyº gi ven God's work to 
establish all future potential connections between concepts and things 
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at the moment of creation. For his own part, Kant w as still clear regard-
ing the epigenetic origin of concepts, concepts who se source lay ªin the 
nature of the soul,º but he had yet to discover a b asis for connecting 
these to sensible objects. 213

Kant was, however, ready to announce the progress h e had made 
with respect to his understanding of the concepts t hemselves. Whereas 
the earlier list of concepts had been both short an d somewhat vagueÐ
ªposs ibility, necessity, substance, cause, etc. wi th their opposites or cor-
relatesº (2:395)ÐKant now appeared to have in mind not only a speci® c 
number of concepts but, more importantly, a basis f or their organiza-
tion. And Kant took this advance to be important enough that he was 
ready to tell Herz that ªso far as my essential pur pose is concerned, I 
have succeeded, and I am now in a position to bring  out a critique of 
pure reason that will deal with the nature of theor etical knowledgeº 
(10:132). What precisely was this advance? Kant exp lained, ªAs I was 
searching in such ways for the sources of intellect ual knowledge . . . 
I sought to reduce transcendental philosophy (that is to say, all the 
concepts belonging to completely pure reason) to a certain number of 
categories, but not like Aristotle, who, in his ten  predicaments, placed 
them side by side as he found them in purely chance  juxtaposition. 
On the contrary, I arranged them according to the w ay they classify 
themselves by their own nature, following a few fun damental laws of 
the understandingº (10:132). The origin of the inte llectual concepts 
would no longer be generally based on the workings of the mind; they 
would from now on be indexed to particular mental l aws as a means 
for their speci® c classi® cation. If this was not yet to dir ectly identify 
the intellectual concepts and the mind's laws for l ogical subordina-
tion, Kant was certainly very close to making this connection. This 
was signi® cant, for it demonstrated that while Kan t might still have 
been uncertain regarding the means for connecting a  priori concepts 
and sensible objects, he was apparently close to ad opting the successful 
model provided by sensitive knowledge when approach ing intellectual 
cognition.

In the Dissertation, sensitive knowledge could be called ªgenuine 
knowledgeº so long as the truth of a judgment of ex perience was de-
termined by the inner coherence of the mental laws connecting subject 
and predicates in the judgment itself. As Kant put the point in 1771, 
ªAll truth consists in the correspondence of all th oughts with the laws 
of thinking and thus among one anotherº (17:524). W ere Kant to em-
brace this model for cognition in general, to ident ify the laws of logi-
cal subordination with the intellectual concepts th emselves, then the 
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purity of the intellectual concepts would not be co mpromised, and the 
connection to sensible experience could be explaine d by their appli-
cation to the ª apparentiaº delivered up by space and time. Embracing 
this model, however, would also mean accepting that  the objects of 
cognitionÐobjects dependent upon the mind in order for  us to experi-
ence themÐwould henceforth be rede® ned as objects of knowledge. 
Nonetheless, it was precisely to this model, with t hese consequences, 
that Kant turned. And he did so in short order. By 1773 Kant summa-
rized his position as follows:

If certain concepts in us do not contain anything o ther than that by means of which 

all experiences are possible on our part, then they can be asserted a priori prior 

to experience and yet with complete validity for ev erything that may ever come 

before us. In that case, to be sure, they are not valid of things in general, but yet of 

everything that can ever be given to us through exp erience, because they contain 

conditions by means of which these experiences are possible. Such propositions 

would therefore contain the condition of the possib ility not of things but of experi-

ence. (17:618)

This passage was Kant's response to the question he  had just posed for 
himself: if ªthere are judgments whose validity see ms to be established 
a priori, but which are nevertheless synthetic, e.g., every thing that is 
alterable has a cause, whence does one arrive at th ese judgments?º 
(17:617). How do we achieve certainty, in other wor ds, with respect to 
judgments that contain a synthesis of pure concept and sensible intu-
ition? As Kant's response made clear, we achieve ce rtainty by under-
standing such synthetic a priori judgments to be th e means by which 
experienceÐso far as it is possible to know it, at leastÐbecomes possible 
at all, a conclusion based, signi® cantly, on the n ewly asserted identity 
between laws for logical subordination and concepts  for conceptual 
determination. As Kant put it, ªThe concepts of the  understanding 
express all the actus of the powers of the mind, insofar as representa-
tions are possible in accordance with their univers al laws, and indeed 
their possibility a prioriº (17:622). The ªkey to the secret of metaphys-
ics,º at least insofar as Kant had outlined the problem for Marcus Herz, 
appeared to have been found.
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F I V E

The Unity of Reason

While preparing the preface for the Critique of Pure Reason's 
appearance in 1781, Kant took time to describe the effort 
that had gone into his account of cognition, identi fying 
the work done to connect concepts and objects, in p artic-
ular, as that which had cost him ªthe greatest labo r.º Kant 
explained that there were in fact two parts to this  discus-
sion: ªThe one refers to the objects of pure unders tand-
ing, and is intended to expound and render the obje ctive 
validity of its a priori concepts. It is therefore essential to 
my purposesº (Axvi). This part of Kant's discussion , the 
so-called objective portion, turned on the problem and 
subsequent solution that we have seen in our discus sion of 
Kant's letter to Herz from 1772. Indeed, Kant's int roduc-
tion to the task of connecting concepts and objects  in the 
Critique itself closely followed the outline of the problem  
as he had initially laid it out for Herz. In the ® rst Critique, 
however, Kant moved quickly to a preliminary conclu -
sion, arguing in terms close to those given in 1773 that 
ªthe representation is a priori determinant of the object, 
if it be the case that only through the representat ion is it 
possible to know anything as an objectº (A92/B125). As for 
the second part of the work done to connect concept s and 
objects, Kant explained that this part ªseeks to in vestigate 
the pure understanding itself, its possibility and the cog-
nitive faculties upon which it rests; and so deals with it 

From the Unity of Reason 
to the Unity of Race
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in its subjective aspectº (Axvi). Kant was immediat ely cautious regard-
ing this piece of the discussion, emphasizing the i ndependence of the 
two parts of his argument, and insisting that ªthe objective deduction 
with which I am here chie ̄y concerned retains its full force even if my 
subjective deduction should fail to produce that co mplete conviction 
for which I hopeº (Axvii). 214 Now, since Kant had resolved, at least in 
outline, the problem of cognition with respect to o bjects by 1773, we 
have to assume that the greater part of his ªgreate st laborº had in fact 
turned on the problem of cognition with respect to the subjective por-
tion of the discussion instead, the one seeking to understand the pure 
understanding itself. 215

In Kant's notes after 1773, then, a thread can be picked up regarding 
a new set of re ̄ections concerning the problem of unity. This was a 
topic that had already been broached by Kant with r espect to space and 
time in the Inaugural Dissertation. There the main task had been to ex-
plain the manner in which the forms of intuition we re not only a part 
of sensible experience but indeed served as the gro und of its universal 
interconnection as well (2:398). The expositional problems r egarding 
this task had proved especially challenging for Kan t. Kant needed to 
show that space and time were distinguishable as fo rms or grounds of 
experience, even as the experience of a continuous spatiotemporality 
was their special yield. Complicating this narrativ e was his sense that 
the speci® c work of ªtemporalizingº sense data coul d itself be seen as 
a process taking place in time (2:400). Time could be seen as a part, 
therefore, of all three of the logically distinct m oments of synthesis: it 
stood outside of the process as a form of intuition , it seemed to be itself 
in time as it worked to turn an aggregate of sensib le impressions into 
a successive series of spatiotemporal intuitions, a nd it was of course an 
indelible part of the resulting experience, given t hat, from the subject's 
perspective, all sensible phenomena were locatable in time. Adding to 
Kant's expositional dif® culties regarding all this was his i nsistence that 
space and time were themselves, as a priori forms o f intuition, orig-
inally generated through the activity of the mind ( 2:401, 403). Such 
narrative problems aside, however, the main point r emained the same: 
space and time could serve as reliable grounds for the coherent unity 
of experience only because they were themselves alr eady unities. And 
it was this feature, more than anything else for Ka nt, that made them a 
more suitable basis for experience than the models proposed by either 
Leibniz or Newton (2:403).

In the mid-1770s Kant seems to have returned once a gain to his 
1770 discussion of sensitive knowledge, therefore, w hen re ̄ecting on 
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the need to further account for grounds supporting the unity of experi-
ence. Since the Dissertation Kant had continued to deepen his under-
standing of the logical processes at work in concep tual determination. 
These were processes now described in terms of the mind's ªdisposi-
tionº ( disposition) or ªaptitudeº ( aptitudo) (17:655, 656, 660, 662) for the 
organization of sense data according to rules, an o rganization yielding 
the ªexpositionº ( exposition) (17:643, 660, 661) of the rule in the form of 
representations. As Kant put it, ªThe exposition of  appearances [Erschei-
nungen] is thus the determination of the ground on which the inter-
connection of the sensations in them dependsº (17:6 43). But Kant also 
began at this point to address the need to logicall y distinguish between 
a comprehensive ground for unityÐªThe condition of all apperception 
is the unity of the thinking subjectº (17:651)Ðand the particular uni-
ties of intuition and the conceptual rules that wer e together responsi-
ble for generating coherent representations. 216 Thus, in his words, ªThe 
unity of apprehension is necessarily combined with the unity of the in-
tuition of space and time, for without this the lat ter would yield no real 
representation,º but ultimately the ªprinciples of exposition must be 
determined on the one side by the laws of apprehens ion, on the other 
by the unity of the faculty of understandingº (17:6 60). Distinguishing 
in this manner between the unity of experience and the unity of re a-
son (17:709), Kant was ready to insist that ªthere must be principles 
of the self-determination of reason, which are diff erent from those in 
which reason is determined by appearances and their  conditions. These 
are principles of the unity of cognition as a whole , hence not of partial 
but of total unityº (17:711). 217

Kant did not yet identify what the special principles un derlying rea-
son's self-determination might be. He had forbidden  positive discus-
sion of such self-determination in the case of the organism, insofar as 
this seemed to require appeals to a soul or ªprinci ple of life.º In his 
notes regarding the unity of reason, however, Kant  ̄irted with just this 
possibility:

The understanding itself (a being, that has understanding)  is simple. It is substance. 

It is transcendentally free. It is affected by sensibility (space), it is in communion 

with others. . . . Everything is grounded on an ori ginal understanding, which is the 

all-suf® cient ground of the world. The necessary unity of time and space is trans-

formed into the necessary unity of a primordial bei ng, the immeasurableness of the 

former into the all-suf® ciency of the latter. The beginning of the world in time into 

its origin. The divisibility of appearances into the simple . (17:707)
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The Critique of Pure Reason would later dismiss such notions regarding 
the understanding as ªsimpleº or ªsubstance,º as ca ses of ªtranscenden-
tal illusionºÐthe new name for the fallacy of logic al subreption (A348±
361)Ðand the overtones of the understanding as the ªall- suf® cient 
ground of the worldº would for the most part be gon e. If there were 
special principles for the self-determination of re ason, therefore, they 
lay elsewhere than in reason's explicit identi® cation wit h the soul. In 
the midst of these considerations Kant put the work  aside, however, 
taking the time instead to produce an essay that wo uld serve as an ad-
vertisement for his upcoming course on physical geo graphy. By 1775 it 
had been four years since Kant had published anythi ng; the advertise-
ment would surely be noted.

The Unity of Race

The period from 1770 to 1781 is almost invariably referred to a s Kant's 
ªsilent decade.º During these years Kant published only rarely and 
nothing that would seem obviously to concern the forth coming Cri-
tique: a brief review of a book by an Italian anatomist named Pietro 
Moscati (2:421±425, 1771), a course announcement (2:427±443 , 1775, 
rev. 1777), and two short pieces supporting Johann Base dow's Philan-
thropinum school, a school dedicated to the princip les of education 
as had been outlined by Locke in Some Thoughts Concerning Education 
(2:445±452, 1776, 1777). 218

Leaving the Moscati review and Kant's support for B asedow's school 
aside for the moment, it is worth considering Kant' s motivation in 
advertising a course at this juncture of his career  at all. Kant had ad-
vertised courses four times before. The ® rst three  times (1757, 1758, 
1759-1760) he had included essays connected to the announcement 
of his lectures on physical geography, and between the  novelty of the 
course and Kant's need as a new instructor to gener ate a paying audi-
ence, the three early advertisements made sense. Ka nt was quick to de-
velop his reputation as a successful lecturer, howe ver, and the courses 
on physical geography were extremely popular from t he start, so there 
were different grounds for his next course announce ment. This ap-
peared in 1765±1766, and the special focus of this essay was the proper 
method of philosophy, a topic chosen in the wake of Kant's growing 
suspicions regarding the pervasive use of ªsurrepti tious conceptsº in 
metaphysics. It was now ten years later, and Kant h ad already held the 
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long-sought-after chair in logic and metaphysics for ® ve ye ars. The 
course on physical geography had also matured. By 1 765±1766 Kant 
had begun to compress the portions of the course de voted to ªphysical, 
moral, and political geographyºÐsubjects Kant took to be directly con-
nected to the physical features of the earthÐin ord er to make room 
for his increasingly expanded discussions of human nature, or ª man, 
throughout the world, from the point of view of the  variety of his natu-
ral properties and the differences in that feature of man which is moral 
in characterº (2:312). Indeed, by 1772±1773 the cou rse had become so 
full that Kant began to offer a separate course on anthropology, subse-
quently alternating the two courses between the uni versity's summer 
and winter semesters for the remainder of his caree r. But while this 
might have suggested a basis for an announcement re garding the new 
course devoted to anthropology, Kant chose instead to advertise the 
course he had taught some eighteen times before. In 1765 Kant k new 
that he had discovered something important when dia gnosing subrep-
tion as the source of the general disrepute into wh ich metaphysics had 
fallen; it was a discovery worth announcing. What h ad Kant discov-
ered in 1775 that he felt it necessary to announce?

Since 1757 Kant had followed Buffon's model when te aching physi-
cal geography, and just as Buffon had devoted lengt hy rehearsals to 
what he termed ªThe Varieties of the Human Species, º Kant had as 
well. For Buffon, ªthese varieties may be reduced t o three heads: 1. The 
colour; 2. The ® gure and stature; and, 3. The Disp ositions of differ-
ent people.º 219 In Kant's 1757 announcement of the course, he too ex-
plained that he would be comparing people from diff erent regions in 
terms of their color ( Farbe), their natural shape ( nat$rliche Bildung), and 
their dispositions ( die Neigungen) (2:9). Kant agreed with Buffon, more-
over, that food ( Landesprodukte) and climate ( himmelstriche), alongside 
ªmanners,º as Buffon had also described disposition s, were the central 
contributing factors to the many obvious differences existing between 
people around the world.

The discussion of race for Buffon, and Maupertuis b efore him, was 
intimately connected to an account of generation in sofar as differences 
or varieties were supposed to trace their origin to  unspeci® ed pro-
cesses during embryogenesis. Racial difference was thus discussed by 
the French theorists in terms of biological conside rations of ªblendingº 
and inheritance ahead of any taxonomical considerat ions regarding 
speci® c divisions between species, varieties, and races. Maupertuis, for 
example, had been long conscious of the dif® cultie s facing attempts to 
discover the principles of inheritance, and his doc umentation of the re-














































































































































































































































































































